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well served by a variety of available distance learning venues; (5) the TQM
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and (7) the historic commitment to core values in traditional undergraduate
education has wavered; the same vacillation threatens to undermine general
education requirements in electronically delivered certificate and degree
programs. Seven recommendations for beginning this process of integration
include: (1) create a venue where key stakeholders can analyze major
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structures. A glossary of terms is appended. (Contains 228 references.) (A7)
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EXECUTIVE SUMMARY

The virtual campus is a metaphor for the electronic teach-
ing, learning, and research environment created by the con-
vergence of powerful new information and instructional
technologies. Today there is a pressing cali for technology to
provide expanded higher education opportunities to a very
wide spectrum of present and potential clientele.

What Are the Implications of Teaching

on the Virtual Campus?

A paradigmatic shift, from a professor-centered to a student-
centered system of learning, has particular implications for
the profession of teaching. One implication is a recomniit-
ment to creating an ideal learning environment for students,
employing new technologies to address varfances from the
ideal. A second major implication for faculty is a shift from
traditional to new roles and classroom responsibilities. The
transition from lecturer to facilitator will not happen
overnight and must be accompanied by institutional and
professional commitment to incorporate research findings
into professional development activities. Beyond merely
providing technical training in the latest (and soon obsolete)
technology, professional development activities will need to
focus on crucial classroom variables that will ultimately de-
termine the level of productive interaction and intellectual
engagement apropos to the individual and group (Barr and
Tagg 1995).

How Will Classroom Learning Be Different?

Systemic reform has brought about 4 number of changes to
postsceondary education, none more significant than what
students learn and how they learn it. With time and distance
cffectively removed as constraints, colleges and universities
are serving @ more heterogenceous clientele with diverse
cducational backgrounds and needs. As Plater (1994) sug-
gests, “these new century students confront us with the pos-
sibility that a postsecondary educational system designed to
munage enroliment growth by weeding out unprepared or
uncommitted students may no longer be appropriate or
cconomically defensible” (p. 9).

Perhaps the most telling difterence between learning in the
traditional and virtual modes is the kind and extent of interac-
tion, In the traditional classroom, the potential for [earner-
instructor and learner-learner is very high, but instructors have
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largely ignored this mandate for change and continue to em-
ploy the lecture mode as the predominant method of instruc-
tion. I[n the virtual classroom, on the other hand, technology
supports collaborative leaming, heterogeneous groupings,
problem-solving, and higher order thinking skills—educa-
tional processes that a lecture format cannot facilitate.

What Will Be the New Scholarly Agenda for Research?
Today's American higher education establishment is an ag-
gregate of three functions—teaching, service, and research.
Critics of American higher education today contend that
especially since the Second World War faculty have placed
emphasis on the research function to the detriment of teach-
ing and service at a time when our culture demands the
preparation of workers for a competitive and volatile econ-
omy. Voices from within the academy have proposed a
reconceptualization of scholarship, one that expands the
practice of present-day rescarch to include integration, appli-
cation, and teaching (Boyer 1990).

New forms of scholarship may necessitate a new episte-
mology. The scholarships of integration, application, and
teaching entail “action” rescarch that may fall outside the
boundaries of prevailing institutional epistemology. College
and universities must become learning organizations that
foster originality and innovation.

Can Technology Help to Create a Culture of Quality?
Calls from external constituencies for academic institutions to
demonstrate greater accountability and systemic improve-
ment have prompted many colleges and universities to adopt
the principles of Total Quality Management (TQM). Less a
set of specific tools than an underlying philosophy, TQM has
been distilled by Chaffee and Sherr (1992) into three simple
ideas: defining quality in terms of customer needs, hettering
work performance, and improving administration. 1f TQM is
the underlying philosophy, Information Resource Manage-
ment is the facilitator of broad access to information,

In the academic sphere, TQM faces stiff faculty resistance.
Many faculty see TQM as “unother management fad from the
cvil empire of business™ (Chaffee and Sherr 1992, p. 93). 1f
academic TQM is to eierge as an agent of organizational
reform, it is likely to come about more through faculty initia-
tive than external pressure.
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How Can the Governance and Finance

Considerations Be Managed?

As large sums of money are contemplated and eventually
allocated for educational technology development, college
and university boards face a number of daunting tasks
(Krebs 1996). First, boards must closely monitor regulatory
legislation and actively participate in public policy debate.
Distance education providers must stay abreast of federal
and state regulations, which often adversely affect the inter-
state delivery of programs and services. Second, boards must
establish a telecommunications policy and a strategic plan
for its implementation. Third, boards must shepherd
resources by defining genuine instructional needs and iden-
tifying appropriate technological solutions to fulfill them.

What Conclusions and Recommendations
Can Be Drawn?
Colleges and universities are just now crossing the threshold
between modest experimentation with and mainstream
adoption of information technologies (El-Khawas 1995;
Green 1996b). Because of the serious repercussions reform
efforts are already having on the academy, a number of
conclusions and recommendations are warranted. Following
are seven conclusions: (1) a paradigm shift can occur only in
institutions committed to comprehensive reform; (2)
attempts to change the classroom focus from “the sage on
the stage™ to collaborative learning are likely to fail without
a substantial commitment to professional development: (3)
higher education will continue to be market driven, requir-
ing redoubled cfforts to define academic productivity; (4)
new constituencies appear to be well served by a variety of
available distance learning venues; (5) the TQM movement
has made impressive inroads in higher education administra-
tion; however. very little penctration has occurred where it
most matters—on the academic side of the institution; (6)
even as instructional use of technology rises, institutional
support tor applications development has been dilatory: and
(7) the historic commitment to core values in traditional
undergraduate education has wavered; the same vacitlation
threatens to undermine general education requirements in
clectronically delivered certificate and degree programs.

In the absence of conclusive data with respect to wise
technology choices and successful teaching/learning models,
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institutions must carefully prepare today for what is antici-
pated as a widespread integration of information into teach-
ing, learning, and research. Following are seven recommen-
dations for beginning this process of integration: (1) create a
venue where key stakeholders can analyze major technology
issues and purchases; (2) assert the value of technology-
based learning from a variety of research perspectives: (3)
establish quality standards for certificate and degree pro-
grams; (4) avoid pitting traditionalists against technology
enthusiasts; (5) make collaboration and cooperation, not
reengincering and restructuring. the new institutional buzz-
words; (0) retain a strong commitment to adequate library
statfing and funding; and (7) prepare for success by creating
the necessary support structures.
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FOREWORD

The use of the word virtual as in the virtual campus, the
virtual classroom, or the virtual library, is intended to convey
the meaning of the use of electronics in enabling the flow of
information for specific reasons. The success in creating a
virtual world devends upon how clearly the objective(s) has
been defined and to what extent the processes necessary for
the accomplishnrent of the objective have been designed.

For many institutions, the purchase and use of electronic
technologies have been done using the Mount Everest men-
tality. This "because it’s there” approach to electronic tech-
nology has institutions purchasing the newest and best
equipment for fear that if they don't, they will not appear to
be an institution that is on the cutting edge. This approach
also can be likened to the Yuppie toy approach; i.c., the
institution: with the most toys wins.

The instituticn that approaches the virtual campus con-
cept with the attitude that the new technologics are merely
beiter tools that can be used to help the institution effec-
tively and efficiently achieve its educational mission will be
fur more successful in the long run. Using this approach,
institutions will take a holistic approach to the use of tech-
nologies. They will ask basic questions such as: What is the
long-term vision for our institution? What education out-
comes are our faculty striving for? What are the skills and
support systems necessary to unify the education mission of
the institution with faculty performance? What role will the
new technologies play in helping all areas of the institution
he successful in meeting their responsibilities? Helping us to
understand the complexities and interrelationships of the
virtual campus is the | irpose of this report.

Gerald C. Van Duscn, professor of English with an em-
phasis in distance education at Wayne County Community
College, has reviewed over 200 publications in his effort to
synthesize the knowledge base concerning the virtual cam-
pus. The author begins by first examining the assumptions
underlying teaching in higher education and then examines
how the new technologics challenge old assumptions and
support the rescarch on the effectiveness of interactive
lcarning and scholarship, Dr. Van Dusen then takes the
reader through an examination of how and why the basic
administrative and support systems must be carefully consid-
cred if the virtual campus is to be a success. The aithor's set
of seven concdlusions and seven recommendlations provide a
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hase that institutions can use to implement the new tech-
nologies systematically and successfully to support the long-
term educational vision of the institution.,

Higher education has always been seen as the curator,
creator, and critic of the basic knowledge of our world. This
hasic knowledge is being drastically affected by its rapid
trunsfer through the new clectronic channels. The traditional
world of higher education must either embrace this new
virtual world or become less relevant in the value it adds to
society. How effectively institutions link the tools of technol-
ogy with their educational vision and mission will determine
their continued success in being a primary source of educa-
ton and knowledge for our society. This report on the vir-
tal campus will help institutions engage in conversation
concerning their part in the virtual world expanding around
ts.

Jonathan D. Fife

series Editor,

Professor of Higher Education Administration, and
Director, ERIC Clearinghouse on Tigher Education
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INTRODUCTION

1he best way to predict the future is to invent it. Alan C.
Kay, Keynote presentation. EDUCOM 88 Conference,
Washington, D.C.

The virtual campus is a metaphor for the clectronic teach-
ing, learning, and research environment created by the con-
vergence of several relatively new technologies including,
but not restricted 10, the Internet, World Wide Web, com-
puter-mediated communication, video conferencing, multi-
media, groupware, video-on-demund. desktop publishing,
intelligent tutoring systems, and virtual reality. The melding
of these information and communication technologies his
become possible because of the remarkable growth of com-
puting power, estimated by “Moore’s Law™ to be doubling
every two years (Barker 1994).

in the literature describing this enriched educational envi-
ronment, “virtual university,” “clectronic classroom,” and
“virtual classroom™ are often used in very specific technolog-
ical contexts. For example, a virtual or electronic classroom
may refer to a room equipped with multimedia capabilities
or configured for video or computer teleconferencing. 1In
this monograph, however, "virtual campus” is used more
broadly to epitomize the fundamental cultural and techno-
logical trunsformations that many colleges and universities
are experiencing as a response to a number of internal and
external pressures at the close of the twentieth century.

At the one end of this expansive metaphor is the tracli-
tional four-year liberal arts campus, such as Hamilton
College, located on a hilltop in Clinton, New York. Within
this carefully cultivated learning environment, a number of
trgeted applications of instriectional technologies, recently
introduced for the purpose of enhancing existing resources
or addressing “varkiincees from the ideal,” in Smallen's (1993,
P 22) phrase, have taken root among, the sheltering oaks of
this “educational Camelot™ (p. 22). Technologies such as
clectronic discussion groups and computer networking are
incarporated into the curriculum to stimulate traditional
classroom interaction. Additional technologics, such as sci-
entific imaging software, assist students in visualizing com-
plex molecular structures or advanced mathenttical models.
Beyond these applications of technology, prep school appli-
cants admitted to the campus can reasonably anticipate the
siame kinds of residential living experiences that generations

The Virtual Campres !

14




of alumni have enjoyed since the college's inception in
1812

At the other end is the true “virtual university,” such as
Knowledge Network (KN, formerly Mind Extension
University), owned by Jones Intercable, the seventh largest
cable operator in the United States; or the incipient Western
Governors University (WGU; a.k.a. Western Virtual
University), perhaps the most ambitious distance learning
project in the country. Virtual colleges and universities, like
KN or WGU, employ a full range of distance learning tech-
nologies, such as satellite-delivered telecourses, interactive
television, and computer-mediated communications.
Delivering courses and even degrees under the auspices of
accredited public institutions (like the Universities of
Oklahoma, Delaware, and Maryland), KN shares its
revenues, presently, as it secks independent acereditation
(Sutton 1990). WG, on the other hand. draws resources
from corporations and higher education institutions in the 15
member states and one territory. Students in these programs,
often older working adults, interact with their instructor and
with other students. simultancously or on a delayed basis,
from their homes. offices, or other remote sites. In these
instances, the traditional classroom has been transmuted into
1 crossrouds of information flow™ (Taitt 1993, p. 3).

Across the spectrum of higher education providers, be-
tween the Hamilton Colleges and the Knowledge Networks,
are the research institutions, public comprehensive universi-
tics, community colleges. and proprietary schools that are
poised to reinvent themsehves for the information age or,
more aptly. for the *Age of Networked Intelligence™ (Tapscott
19956). Most, like St. Louis University and East Carolina
University, use instructional technologies to enhunce tradi-
tionul programs (Kalmbach 1994). Others, like California State
University, are leveraging technologies to deal with explosive
growth in enrollment. projected to surpass one half million
hy 2005 (West and Daigle 1993). Similar institutions are devel-
oping distance learning programs to accommodate the special
needs of working adults and other new constituencies (Gross
1995), Distanced interaction serves the needs of traditional
students as well, “for skills of collaboration with remote team
members will be as central to the future American workplace
as performing structured tasks quickly was during the cady
stages of the industrial revolution™ (Dede 1990, p. 247).




Historical Context
It is important to understand the historical context for to-
day's virtual campus. Calls for reform based upon the poten-
tial of alternative educational media have been heard before
(Cuban 1986, 1989; Saettler 1908, 1990).

Support for the integration of visual instructional materials
into the curriculum date back at least to 1928 with the publi-
cation of Anna Dorris™ Visual Instruction in the Public
School (Saettler 1968). An audiovisual instruction movement
flourished in the late 1940s, promoting 2 modern technologi-
cal means of providing students with concrete or nonverbal
learning experiences (Wagner 1990). The weakness—and
ultimate failure—of bhoth reform movements was that they
“emphasized materials at the expense of the instruction, and
viewed the media as instructional aids rather than as an
integral part of the instructional process”™ (Wagner 1990,

p. L.

The 19305 saw significant economic committment by the
federal government and by a private foundittion to the de-
velopment of educational teievision, The National Defense
Education Act (Title VID of 1938, the Federal
Conmmunications Commission, and the Ford Foundation
provided vital sced money tor research and support of edu-
cational programming. When federal funding slowed, in-
structional use waned (Tyler 19733,

In the 19008 and 1970s the svstems models and coneepts
of educational technology (Banathy 1968; Dick and Carey
1979, 1983) were developed to provide the framework for
integrating what we have learmned from behavioral science,
cognitive psvchology, and communication theory.
Curriculum and course design have been revolutionized by
svstems thinking, which promotes the identification of the
stages of the instructional design and development yaocess,
systems thinking has produced significant activity in the
arcits of needs assessment, instructional sequencing. media
procuction and utilization. and goal assessiment (Wagner
1990,

Other beneficiaries of the systems approach have heen
Mastery Learning (Bloek 1980) and programmed and auto-
tutorial instruction (Keller 1908y, such elements as “unit
mastery,” sclf-pacing, and the deemphasis of lectures set the
stage for Liter Computer Assisted Tnstruction (CAD and, on
the virtual campus, Intelligent CAL

1he Vivtual Cenmmprris .
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Today, in response to substantial forces at work outside
and from within. higher education institutions are poised to
invest precious resources on new technologies that may
open doors for students and faculty that they did not even
know existed.

Pressures on Higher Education Providers

The transfer of these new technologies to the college cam-
pus is at the center of a reform movement designed, as the
literature suggests, to “transform,” “restructure,” or “reengi-
neer” higher education administration and instruction
(Beaudoin 1990: Bleed 1993; Jensen 1993; Guskin 19944 b
Heterick 1993; Katz 1993; Massy, Wilger, and Colbeck 1994;
Plater 1994; Shapiro 1993; Simpson 1993; Twigg 1993, West
and Daigle 1993). The impetus to transform the academy
from an industrial to an informition paradigm derives from a
nurmber of technological, economic, demographic, political,
and pedagogical trends:

o The ubiquity of powerfild, affordable personal compiiters
has iicreased technological resources for teaching, learn-
ing. cnel resectreh.

With the introduction of the IBM PC in 1981, the hierar-
chical mainframe culture of the 1960s and 1970s has ceded
computing power and institutional data to individuals previ-
ously outside the loop (Anadan 1994; Katz 1993). Market
torces are producing user-friendly, high-capacity information
technologies at ever-declining prices, The computer has
hecome the center or “synthesis device™ for a wide assort-
ment of information and telecommunication technologies.
The interconnectivity of these devices provides opportunitics
for advanced instructional and research capabilities (Dede
1990). [n 1993, the majority of postsecondary institutions
report that most faculty and students “routinely use™ per-
sonal computers in their academic work (El-Khawas 1995;
Green 1990a).

Telecommunications technologics are providing institu-
tions that have distanee education programs with new op-
tions in response to learers” changing demographic pro-
files. The new technologies can assist with “problems of
scale (not enough students with unusual learning needs in
single location and time), rarity Gan instructional specialty

bt
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not locally available) and cognitive and emotional style (stu-
dents with visual learning styles can benefit from the multi-
media format of distance learning)™ (Dede 1990, p. 250).

e Corporate education programs are assuming a larger
share of the higher education function.

For much of this century, companies have routinely of-
fered programs of apprenticeship or on-the-job training to
employees 1o fill the gap between formal education and the
technical competence required for satisfactory job perfor-
mance. Qver the decades, these programs have grown and
solidified into a formal system of education and training. In
a 1977 report produced for the Conference Board,
Felucation in Industry, Lusterman provided a more definitive
picture that “left little doubt of the existence of a major edu-
cational enterprise in which colleges and universities were
tand stll are) but little involved™ (Lynton 1984, p. 27).

The explosive growth of corporate participation in formal
cducation and training is illustrated by the fact that for 1992,
Americin corporations budgeted 126 million more hours of
cmplovee instruction than for the previous vear (Davis and
Botkin 1994). *This is more growth in just one year than the
enrollment growth in all the new conventional college cam-
puses built in the United States between 1960 and 19907
CTapscott 1995, p. 200).

The implications of corporate education programs for
higher education providers are plain. Colleges and universi-
tics must adapt the traditional kindergarten-to-college model
to the veality of lifelong learning. “The half-life of what a
person leans is getting shorter and shorter. Today, half of
what an engineer learns as a freshman is effectively obsolete
by the time he or she graduates from college and enters the
lubor force. When you have that speed of change you must
upgrade your education throughout your life cyele™ (Davis,
quoted in Slicing the Learning Pie™ 1996, p. 1).

Furthermore, formal certification procedures will have to
keep pace with marketplace requirements. TF emplovers
must teach basice skills to recent graduates, the vadue of tra-

sitics must “embrace the new technologies and . ..
hend wha the need is out there that they are serving”
(Davis, quoted in “Slicing the Learning Pie” 1990, p. 2). And

compre-

ditional certification will be diminished. Colleges and univer-

“The balf-
life of what
a person
learns is
getting
shorter and
shorter.
Today, balf
of what an
engineer
learns as a
Jresbman is
effectively
obsolete by
the time be
or she grad-
uates from
college and
enters the
labor
Sforce. ...”
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they must do so on a continuing basis, making certified
graduates students for life.

* Providing resources to match the needs of nontraditional
students bas created difficulties for an iucreasing number
of higher education institutions.

The last quarter of the twentieth century has witnessed a
steady growth in enrollment at postsecondary institutions
and a remarkable increase in the percent of nontraditional
students. In 1978, 11.3 million students were enrolled in
two- and four-year public and private inatitutions of higher
ceducation: in 1983, 12.5 million: and in 1991, {+.2 million.
Enrollment is projected to rise to 16 nillion by the year 2005
(National Center for Education Statistics [INCESIE 1995).

Campus demographic patterns are shifting to reflect a
much wider range of student characteristics. Enrollment
increases of African American, Hispanic, and Asian American
students, particularly at public research and doctoral institu-
tions, have begun to challenge traditional patterns of under-
representation (Carter and Wilson 1995). The enrollment of
women has increased markedly over the same period, from
slightly under S0 percent in 1978 to fully 55 percent by the
mid-1990s. The number of older students (25+) has steadily
risen 10 a peak of -+ percent of total enrollment in 1991
(NCES 1993),

The community college “open door™ has held particular
appeal to nontraditional students. The TS, Department of
Education reported that in 1992-93, of the nearly 5.5 million
students enrolled at the more than 1000 public two-year
colleges. 27 percent were students of color (eited by
Anandam 1994, p. -0, In addition, community colleges senve
substantially more dependent students aged 18-24 with fam-
iy incomes below $15.000 and, compiared to four-year insti-
tutions, nearly double the number of students with high
school grade point averages of C+ and below (Dougherty
1994, p. 3). Today at most American community colleges,
one in three students requires math remediation, and one in
tour needs English remediation. Nearls 10 pereent attend
part-time (E-Khawas 1995, p. 23).

On the vinwal campus, the problemin providing
resources to match the needs of nontiaditional students ex-
tends to technology literaey™ among students and to their
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access to computers and networks at home and work. Parnt-
time students, for example, may only be able to access a
computer or network from an on-campus lab, and may only
gel to campus once a week for an evening class.

e fixternal pressures to provide quantifiable evidence of
quality in undergraduate education bave left institutions
pondering wadys to “measure the unmeasurable.”

Prior to 1980, postsecondary institutions defined and mea-
sured quality in terms of “inputs"—for example, average SAT
scores of successful applicants, the number of faculty pos-
sessing doctorates, or the extent of library holdings. Wirh the
1980s came external pressures to assess outcomes, oF to
document “outputs,” including test scores or graduation rates
(Chaffee and Sherr 1992). More recently, legistators, employ-
ers, and students have demanded that colleges and universi-
tics develop stricter measures of accountability and acadenic
productivity.

On the virwal campus, academic productivity is the cen-
tral rationale for infusing information technology into the
cducational process. We define productivity here as the ratio
of output to the resources invested to produce it ~If o col-
lege or university education is the output and if the cost of
achiceving the same is the measure of input resources, then,
adjusted for inflation. higher education hus been increasingly
less productive for quite some time™ (Heterick 1995, p. 1.
Will the infusion of technology make institutions more pro-
ductive? The answer will lie in how these technologics are
applicd. 1 they are purchased as bolt-ons to existing
processes, improvement in the ratio of output to investment
is unlikely. If, however, they are purchased as part of a
strategic plan to restructure the institution, improvement in
the ratio is possible.

Students, parents, and employers have demanded that the
curriculum be more directly refevant to their needs. Students
continue to nutke decisions about attending college not only
on the hasis of cost but in terms of the benefits received and
the time it takes, Furthermore; Altbach (1992) notes that
“industries have established formal linkages and rescarch
partnerships with universities in order to obtain help with
rescarch they feel is important. This relationship has implica-
tions Tor the curriculum as induatrial firms have sought o
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ensure that the skills that they necd are incorporated into
the curriculum” (p. +49).

Developing valid., reliable measures of quality that satisty
the demands of various external constituencies and that still
preserve the traditional autonomy of academic institutions
will not be an casy task. To that end a nuniber of institutions
are working to establish quantitative approaches that ad-
dress such elusive, hard-to-define concepts as productivity,
efficiency, and effectiveness (Gaither, Nedwek, and Neal
1994, If institutions fuil to do so, the prospect exists that
externally generated measures will be brought to bear.

Technology and Reform
In its broadest sense, technology is “the knowledge that a
civilization has available for adapting and using the environ-
ment to fitits needs” (Anandam 1994, p. 3). For the higher
cducation provider, the primary need is “to remain a viable
institution in order to serve its students cftectively and effi-
ciently and a secondary need is to enhance the productivity
of its employees and the quality of the working enviroament
in order to achieve its primary need” (p. S

Nationwide, many colleges and universities have sought
to renutin viable during a period of intense pressure through
extremely short-sighted, ad hoe decision nuking. One such
approach s the path of least resistance. downsizing via in-
creasing tuition and fees, cutting nonfaculty positions, cut-
ting part-time faculty, enacting pay cuts, draining active ac-
counts, reducing or freezing library acquisitions, and
deferring maintenance (Adams and Palmer 1993). Another
approach is to look upon information and communication
technologies as the “magic bullet™ for reducing costs while
simultancously improving instruction. For example, a review
committee at Temple University concluded:

Chronically vnderfunded. cmbitions, and stretched
thin. Temple nonetheless beas planned for and spent
money on technology over the last decade for adniinis-
trative, researeh and teaching puiposes. Aithough ad-
ministrative and rescarch computing hare benefited
Jron wndrersityivide planning, there beas heen no plon-
ning for the ise of technology to ingwore teaching and
learning. thus, despite the dollers spent, faculty baee
expericnee 2/21”/)/(".\‘ poficy as what Steve Gilhert bas




characterized as “lurch. crisis, lurch, crisis.” The result
is a systemi that is out of whack (Aiken et al 1995, p. 49).

Today the hiterature of higher education is suffused with
the rhetoric of systemic reform and strategic planning.
Heterick (1993) suggests that for the first time since the in-
vention of moveable type we have “the opportunity and the
technology™ to break with the traditional higher education
paradigm. but there are philosophical differences among
theorists and practitioners as to the pace of change:

There are those whao subscribe to the Mario Andretti
school of change, “If everything is under control, you
are going toa slow. ™ For theni, the occasion of the
emerging digital technology is reason enongh to
change. A more moderate course of action follows the
Suost lene of wing walking. “Never let go of what you bave
bolel of. wntil you bare hold of something else.” Sich
moderates will ask for something more then anecdolal
etidence that a dramatic shift 1o digital technology will
significcntly improve either the ¢fficiency or the ¢ffec-
tiveness of teaching and learning. And finally. there are
those who follow the first larwe of engineering, “If it ain't
broke, don't fix it.” For the educational conservatives it
1l first be necessary to demonstrate that some, or all,
of ot curvent approaches are. in fact, broken (p. 8).

Institutional change carries with it significant poiitical impli-
citions. Regardless of leadership philosophy. it cannot be
divorced from the context of students” needs, faculty roles
and responsibilities, society's expectations, legislative con-
straints, accreditation concerns and, perhaps most impor-
tantly. the objectives expressed in one’s mission statement.
Thus it is that two distinet reform philosophices emerge
from the litevature, cach from quite diffe nt policy perspec-
tives. The first approach considers educational institutions to
be evolving, with technology performing a support function.
This approach addresses the question, “How can telecom-
munications be used 1o assist and extend the ongoing re-
structuring movement?” (Rockman 1991, po 28). The second
approach considers educational institutions to be undergo-
ing a revolution, with technology itself responsible for many
of the dramatic changes taking place. This second approach
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addresses the question, "How can telecommunications cre-
ate educational restructuring to increase the productivity and
success of schooling?” (Rockman 1991, p. 28). The choice of
policy perspectives derives in large part from the ethos of
the particular kind of institution.

The ethos of an institution is crystallized in its mission
statement. which will vary according to the nature of the
institution. While the Carnegie Commission on Higher
Education has formulated an elaborate and systematic classi-
fication of institutions, for our purposes here there are mainly
four kinds: the community college, the liberal arts college,
the public comprehensive university, and the research uni-
versity. Change at an institution is likely to occur when exter-
nal circumstances influence the institution's capacity o de-
liver on its mission. For example, a small liberal arts college
might emphasize the preparation of generalists for lives of
"active citizenship” (Smallen 1993). In this instance, change
might merely mean reform which. according to Toombs and
Tierney (1991). “denotes a return to @ natural or normal state.
It connotes a condition in which the direction of change and
the final state are known™ (p. 9). Thus, a departure in cur-
riculum from the Jeffersonian ideal might prompt an alumni
protest, resulting in a reconsideration of the curriculum. On
the other hand, change might mean “transformation” which
“connotes a metamorphosis™ (Toombs and Tierney 1991, p.
9. In the late 1980s, for example, an announcement by the
Niational Science Foundation of plans to create a new na-
tional high-speed data communications network resulted in
new emphasis by research universities on network connectiv-
ity that would “increase campus computing integration and
mitigate the complexities of a fragmented and diverse com-
puting environment” (Katz 1993, p. 17). In both cases,
change oceurred in response to external pressures to “re-
form™ or “transform.” consistent with the stated objectives of
the institution. In general, reform literature makes no such
linguistic distinctions, though in most instances such distine-
tions are crucidl to the success of the innovation.,

Calls for significant educational reform based upon the
potential of technology must address the integrative nature
of change within an organization. When an innovation is
successfully integrated, it becomes institutionalized; that is, it
is supported by and integrated into other aspects of the
organization (Curry 1992). Institutionalization is a gradual
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process, not the result of administrative fiat. Cuban (1986)
observes that past failed attempts to integrate technological
solutions to educational problems tend to follow a cycle.
First, there is a period of excitement and unreasonable
claims—what Rockman calls “technohype” (1991, p. 23).
This period is followed by one of very low-level implemen-
tation, with relatively marginal participation by faculty and
staff. Last, frustration and disillusionment lead to relegating
the rechnology to "add-on™ status or a dusty death on a
closet sh2df (see also Green and Gilbert 1995).

Today, there is again a pressing call for technology to
provide expanded higher educational opportunities to a very
wide spectrum of present and potential clientele. The task of
integrating the new technologies into the mainstream of post-
sccondary teaching and learning. not 1o mention the broader
organizational culture, is all the more daunting hecause of
numerous obstacles and competing interests, which include:

L. A lack of adequate leadership at all levels of implemen-
tation (Kearstey and Lynch 1992).

2. Overt resistance from an entrenched faculty and admin-
istrative culture, 700 years in the making (Althach 1992).

3. Deemphasis of teaching over research, especially in
tenure and promotion decisions (Cartwright 1994h: Keig
and Waggoner 1994).

-1, An increasing number of part-time faculty (El-Khawas
1993) without adequate technical training or support
(Digranes and Digranes 1995).

3. Inadequate startup and ongoing funding (Krehs 1990),

These and other obstacles illustrate Parby's (1992) conten-
tion that “the primary constraint is neither technical nor ped-
agogical but organizational and social in nature™ (p. 193),

Overcoming such obstacles requires technology leader-
ship that permeates the organization from top to bottom.
People involved in the change process—administrators,
Lreulty, students, and staff—must at least informally accept
responsibility for encouraging and supporting cach other in
the use of technology to solve pressing problems. They must
believe in what they are doing. be willing to support the
allocation of resanrces for technological solutions, and have
decess to prerequisite technical expertise (hearsles and
Lynch 1992).
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The Organization of the Report
The focus of this monograph is of necessity limited o
changes occurring in higher education institutions that are
committed to reform via technology. A survey of the litera-
wre finds reform characterized by changes in teaching,
learning, research and scholarly activity, organizational cul-
ture, and governance and finance. Section two takes up
teaching on the virtual campus and how institutional vari-
ables influence adoption of information technologies accord-
ing to their particular missions @ad goals. Section three, on
classroom learning, contrasts traditional and virtual class-
rooms and describes the interface capabilities of various
technologies. Section four explores recent reconceptualiza-
tions of scholarship as well as new computer-based tech-
nologies that are beginning to influence both the methods
and substance of research. Section five depicts efforts to
reform both the bureaucratic and academic sphieres of higher
education institutions by applying principles of Total Quality
Managenient. Section six delineates some of the important
new responsibilities of governing boards, including monitor-
ing regulatory legislation, establishing a telecommunications
policy, and shepherding resources for technology. The final
section draws conclusions from the literature and makes
recommendations for institutional planning and research.




TEACHING ON THE VIRTUAL CAMPUS:
NEW ROLES, NEW RESPONSIBILITTES

-

This instrument can teach. It can illuminate yes, and it
can eren inspire. But it can do so only to the extent that
hrmans are determined to use it 1o those ends. Other-
wise, i's nothing but wives and lights in a box. Edward
R. Murrow, referring to the early potential of radio
(quoted by Gross, Muscarella, and Pirkl 1994, p. 139).

The European university model, first established in 13th-
century France, has remained for 700 years the “one com-
mon academic model worldwide™ (Althach 1992, p. 40). The
resitience < ¢ this model, as evidenced by recurring adapta-

i tion to changing circumstances, is all the more remarkable
when we consider that of 70 institutions dating back to the
Reformation, 67 are colleges and universities (Ernst, Katz,
and Sack 199.4).

\ At the center of this Paris moddl is le professerr, whaose
academic autonomy became solidified in the institutional
cthos sever: centuries ago (Althach 1992). Deriving power ’
not “roin the ability to teach or conduct research but from
the right 1o centity and examine, the professor determined
the period of study for students in residence (Toombs and
lierney 199D, In mediceval Scotland and later in colonial
Americi, curriculum took shape and a credit-for-contact
meelel was established; student progress became a function

= ol haurs clocked in the fecture hall, seminar room, or labo-
ratory. The model, or paradigm, acquired a number of very
specific attributes, which continue today, In the Instruction
Paradigm {Barr and Tagg 1995: Boggs 1995-906; Gilbert 1995,
O’Banion 1995-90), the professor imparts selected knowl-
cdge. primarily through live lecture and discussion, and sorts
students into categories based upon achievement or merit.
students sit passively during lecture, participate sporadically
in discussions, toil individually with assignments, and strug-
gle competitively during examinations, Instructional tech-
nologics. it and when applicd, play a support function.
Clisses, mecting typicilly for 50 minutes a session, hegin
around Labor Day and end before Memorial Day cach year.

Reflecting on the shortcomings of such o system, Carl
‘ Rogers anticipated the pivotal issue almost SO years ago.

I instecd of focusing ali onr interest on the teachoer—-
What shall Iieach? How can 1 firove thead have taught
it How can b rcover™ all thet 1 should teach?we fo-
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cused our interest on the student, the guestions and the
issues woundd all be different. Suppose we asked, what
are his purposes in this course, what does be wish to
learn. bow can we fucilitate his learning and growth?
A very different type of education would ensue (cited in
Bonwell and Eison 1991, p. 63).

“lronically,” as Gross (1995) observes about the Instruction
Paradigm, "we have known for years that this is not the best
way to teach™ (p. 30). Numerous obstacles and competing
interests, outlined earlier, have prevented faculty and institu-
tons from exploring o broader array of instructional options.,
As an industrial model of cfficiency, the large lecture hall
wis deemed appropriate for a labor-intensive environment.

Iastruction Vursus Learning Paradigms
Today's virtual campus serves various constituencies in dif-
ferent ways. The Instruction Paradigm continues to define
policy and practice for many higher education providers,
particularly four-vear liberal arts institutions. Increasingly,
however, new information and communication technologics
meliote the residential collegiate experience by improving
cducational services. Students register, access transeripts,
apply fo. financial aid, locate resources, and communicate
after class with professors and fellow students through tech-
nological links. Live e ures, presentations, and discussions
renain the dominant mode of classroom instruction, but
new technologies play an increasingly prominent role.
Other institutions have begun to transform educational
policy and practice by emphasizing student learning out-
comes and by restructuring the work of faculty members
(Barr and Tagg 1995: Gilbert 1995: Guskin 199-9). In the
Learning Paradigm, educational providers have shifted the
focus from providing instruction to producing learning (Barr
nd Tagg [1995; Boggs 1995: O Banion 1995-90) The role of
the professor has shifted from lecturer to coach and menior
(Gross 1993), A paradigm shift is now possible because fac-
ulty have available powerful new tools to wed theory to
practice. A substantial research base has evolved to extend
our knowledge of learning: instructional design processes;
cognitive, affective, and physiological learning styles: dis-
tance learning theory: adult learning theory Gandrogogy
and active and cooperative learing steategics. Interactive
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learning resources such as on-line computers and compre-
hensive multimedia have created many new venues for
teaching and learning. As the Learping Puradigm matures,
the role of the professor will change and possibly even be
radically transformed. According to one such scenario, “the
professor” is replaced by “the specialist” who "will be em-
ployed on a contract basis to produce specific products or
deliver specific services; many will work part-time, often
from their homes, linked to learners through technology™
(O'Banion 1995-90, p. 23). National faculty unions such as
the National Education Association (NEA), the American
Federation of Teachers (AFT), and the American Association
of University Professors (AAUP) have already begun to ad-
dress issues concerning technology and organizational
changes in their publications (Gilbert 1995) and to exhort
locals to remain vigilant regarding attenpts to unilaterally
impose changes involving working conditions (Task Force
on Technology in Higher Education 1996).

Clearly, befare a true paradigmatic shift is likely to oceur,
technology leaders within and outside the academy will
have to grapple with a number of crucial issues, a few of
which are succinetly articulated by Merchant (1995):

What knowledge is worth knowir.g in the context of an
increasingly diverse society nested within a global
economy? Who decides what knowledge is to be mea-
sured and how will it be measured? What should
schaools look like, with respect to their organization for
teaching andd learning? Who should participate in deci-
stons dffecting the educational experiences of students
and what should this participation look like? What are
the consequences of specific educational policies and
practices for the different participants? (p, 268).

Institutional Variables

smallen (1993) describes an ideal learing environment as
one having two fundamental characteristics: “subject engage-
ment—consistent opportunities for students to actively en-
gage subject matter—and interaction—consistent opportuni-
tics for students o interact with other students and the
instructor to test their own ideas and to learn from the ideas
of others™ (p. 23). Furthermore, Smallen advances a thesis
that serves as a crucible to test the effectiveness of informa-

“Ironically,”
as Gross
(1995)
observes
about the
Instruction
Paradigm,
“‘we have
known for
years that
this is not
the best way
to teach”

(p- 30). As
an indus-
trial model
of effic-
iency, the
large lec-
ture ball
was deemed
appropriate
Jor a labor-
intensive
environ-
ment.
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tion technology applications within the context of different
institutional missions:

Successful applications of technology to the learning
process, at any institution, will be ones that address
variances from the ideal learning environment.
Technology applicd in a manner oblivious to these vari-
ances will not improve teaching and learning, and wiil
waste critical institutional resources (p. 22).

Against this standard, we can begin to measure effectiveness
in terms of how the new technologies assist institutions in
fulfilling their unique missions,

Postsecondary institutions vary in adopting information
technologies for classroom use according to their particular
missions and goals, In the Oaited States, four types of higher
cducation institutions predominate: “he Zour-year liberal arts
college, the American rescarch urtaversity, the public com-
prehensive university, and the community colleg .

The four-year liberal arts college

For many Americans, the small liberal arts college represents
the ideal environment in which to develop intellectually,
small classes, individual attention, and accessibility of taculty
and staff create a milicu that has been likened to an “educa-
tional Camelot™ (Pew Rescarch Report, cited by Smallen
1993, p. 22). The philosophy of a liberal arts college is to
prepare students for “active citizenship™:

This preperation is accomplished through the decelop-
ment of fundconental analytical cnd compuniication
skills, rather then through training for o particular
occupation. A liberal arts education is hased upon the
promise that the future is. at best. incertain, and that
goneralists vather then those with specific training dare
hest prepered to deal weith that uncertainty. Further. the
liberal ats education is concerned with prepeoration
Jora “hfetime” of learning (Smallen 1992 p. 23).

On the liberal arts campus, targeted applications of tech-
nology are used to expand student learning opportunitics.
For example, clectronic mail can enhince communication
hetween faculty and student when other time and place

i
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constraints exist. And in those instances where interaction
languishes in the occasional larger class, information tech-
nologies such as guided discussion software and campus
computer networks can stimulate student interaction.
Furthermore, demonstrably effective laboratory simulations
that multiply opportunities for subject matter engagement
would be another area where new technologies can make
inroads (Land and LoPerfido 1993).

The American research university

If the liberal ants college can be likened to “an educational
Camelot.” the modern American research university may be
regarded as a sheltered grove in which knowledge is prop-
agated. created, and applied” (Atkinson and Tuzin, quoted
by Katz 1995, p. 13). The uniqueness of higher education
rescarch institutions is epitomized by five “defining charac-
teristics™: (1) corporatization, with external boards safeguard-
ing public subsidics. (2) faculty orientation toward applied
research and practical clussroom instruction, (3) issuance of
doctoral degrees, ¢4) federally sponsored scientific research,
and (3) provision of higher education opportunities to tradi-
tonally disenfranchised segments of the population, particu-
larly after the Second World War, Although other higher
education institutions may possess one or more of these
characteristics, only the American research university com-
bines il five (Ratz 1993).

Driving the current explosion of technology is campus-
wide emphasis on research, which, according to one esti-
mate, supplies “almost half of the nation’s basic rescarch
tand] about 28 pereent of its total research™ ¢ the National
Interest. quoted in Katz 1993, p. 1), Although federal sup-
port continues to be a factor, now a growing segment of
users of technology and a huge portion of the demand come
from undergraduate and faculty outside the sphere of fedeial
support. The new technologies have made the transition
from the unique o the ubiquitous.

This emphasis on research has influenced pedagogical
theony in two profound ways. First. taculty participation in
resedrch activities is thought to impact the quality of instruac-
tron:

Thix premise supgests « “trickle down ™ modol of browl-
cdue propagation in wlich ¢ 1) fucidey enthiesiasm
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about the process of discorery is exported to the class-
room, (2) student learning is enbanced dirvectly by
access to research activities and by-proclucts, and (3)
curricula devised by active researchers better reflect a
discipline’s state of the art (Katz 1993, p. 15).

Second, graduate students engaged in original research
come to value access to up-to-date technology. accordinz 1o
one survey, even more than interaction with faculty mentos
(Katz 1993). Thus, the proposition that interaction is a fun-
damental component of higher education instruction may be
significantly less true for graduate students at research insti-
tutions than for their undergraduate counterparts at other
types of institutions.

The American research university invested early and
heavily in information technology since the first wave of
campus computing. 1947-1977 (1awkins 1991, p. 160).
While mainframe access, on a time-sharing basis, gradually
grew, it was not until academic departiments and laborato-
ries became the locus of personal computing in the 1980s
that various new ancillary technologies began to have wide-
spread impact on all sectors of teaching, learning, and re-
search (Katz 1993),

The public comprebensive university
Like research institutions, public comprehensive universities
were a response to fundamental societal change. On the one
hand. research universities embraced applicd knowledge
and experimentation in response to the growing commer-
cialism and expansionism following the Civil War (Katz
1993). By contrast, the public comprehensive university
came into existence as a response to the democratization of
higher education {ollowing the Second World War (West and
Daigle 1993). Spurred by substantial state and federal invest-
ment. including direct financial aid to students, these bur-
geoning institutions attempted to become all things to all
people. West and Daigle (1993) have suggested that they
have indeed become the “mallfs] of higher cducation where
learners stop in and out and have choices from a wide range
of academic programs designed to prepare them for the
professional and technical workplace or for graduate educa-
tion™ (p. 21).

Many public comprehensive universities ire contemplat-
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ing leveraging information technologies to address increased
enroliment demands. For example, at the nation’s largest
system, California State University, enrollment tops 360,000
on 20 campuses spread over nearly 1,000 miles. As system
enrollment is projected to increase approximately 150,000
over the next decade, tens of thousands of students will
~attend” virtual classrooms. An increasingly older, ethnically
and racially diverse constituency will further strain the sys-
tem's traditional resources (West and Daigle 1993),

The challenge to maintain quality during times of upheaval
will be met by institutions with vision and with commitments
from campus constituencies to do more with seemingly less.
At California State University, the search for alternative strate-
gies led to the formation of Project Delta (Direct Electronic
Learning Teaching Alternative). which "may challenge many
traditional assumptions, policies, and practices concerning the
nature of higher education in the next century™ (West and
Daigic 1993, p. 38). As public comprehensive nniversities—
like California State University-——attempt to reengineer them-
sclves for the Information Age, faculty will play a crucial role
in addressing what may prove to be enormous “variances
from the ideal learning environment™ (Smallen 1993, p. 22).

The community college

The largest and casily the most volatile segment of higher
cducation is the community college, conceived in 1901 as a
“junior” college. Enrolling an estimated 5.5 million students
by 1995 and capturing ncarly 10 pereent of the higher edu-
cition market (NCES 1993), community colleges can be ex-
pected to be a nujor plaver in emploving new technologies
to “harness the winds of chuange™ (Bleed 1993, p. 28).

The community college is a particularly fertile setting in
which to explore and develop the capabilities of information
technologies for educitional purposes, With its “open door™
admissions policy, small classes. and focus on teaching and
fearming—rather than on research——the community college is
poised to balunce the interests of the individual with the
needs of the kirger community. Community colleges have
long been the Jeiaders among higher education institutions in
providing innovitive programs to diverse clients. As Bleed
succinetly puts it “While elitist institutions have delined their
excellence in terms that are exclusionary, comnnity col-
leges have sought to define their excellence in the service 1o
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many” (1993, p. 28). This mandate has special implications
for the use of information and instructional wechnologics; the
new learning infrastructure can offer instruction in a tlexible,
modular forn. “Learners’ schedules and learning styles may
not match institutional schedules and instructors’ pedagogi-
cal styles, and time may be wasted covering topics already
mustered in previous course work™ (Graves 1994, p. 4).

Historically, community colleges have responded to diver-
sity in o number of ways. To meet the needs of high school
dropouts and the academically deficient, community col-
leges have made substuntial commitments to both tabor-
intensive developmental programs and computer-assisted
instruction. For students constrained by time, distance, or
childcire. colleges have experimented with various distance
learning venues, such as prepackaged telecourses and corre-
spondence courses. Over the past decade, however, the
open door has expanded to welcome students who are
“more heavily working class, minority, female, and older
than are four-year college students™ (Dougherty 1994, p. 3).
The needs of these students, as well uas the growing number
of middle-income, middie- and upper-ability students opting
for two years at community colleges as a4 way to save
money, will place additional strains on institutions already
forced by budget cuts to do more with less.

As community cotleges attempt to deal with greater diver-
sity, they will ilso be forced to respond in a proactive way
to major trends reshaping the nation’s cconomy. Four grends
in panicular require community colleges to rethink their
positions on how to deliver “relevant training to currently
employed workers whose skills need upgrading” as well as
to students who are currently unemployed: (1) the downsiz-
ing occurring in nuny companies, (23 the growing move 1o
the outsourcing of work and services, (3) the increasing use
ol acontingent” workforce, and CH an increasing dispavrity
hetween people who have completed college and those who
have only a high school degree™ (Pennington 1994, p. 1)

standing at *the intersection of education, jobs, cconomic
development, workforee preparation, and reform™
tPennington 199+, p. 1) the community college instructor
must function as facilitator for students preparing for work-
force realities Among the continuing challenges o instrue-
tors will he: €1y to leverage the information and tefecommue-
nications technologios for providing students the wechnical




and carcer-related competencies, (2) to join in partnerships
with K-12 feeder school teachers and university faculty. and
(3) to play an expanded institutional role in forging alliances
with business and industry personnel.

An Agenda for Professional Development

Institutional variables have been and are likely to remain the
critical element in defining faculty roles and responsibilities.
Teaching cannot be isolated from context. Historically, suc-
cessful instructors have been able to draw upon their own
resources, regardless of institutional climate, to build a
repertoire of effective teaching techniques. However, in an
era of networked intelligence, a student-centered learning
environment will demand of faculty a knowledge of innova-
tive applications of technology as well as a wide range of
facilitative roles.

Traditional faculty development—in the form of profes-
stonal programs and conferences, in-service workshops, and
departiment meetings—will remain an important vehicle for
evitluating and implementing existing and new technologics.
On the virtual campus, however, the new technologies them-
selves—for example, the Internet and World Wide Web—will
assume a greater role in the delivery of professional develop-
ment, thus serving as a model of the very elements of a4 stu-
dent-centered learning environment discussed carlier. Among,
the many types of resources designed to enhance professional
development and found on the Internet are (1) professional
association homepages; (2) peer comparison information; and
() listservs, newsgroups, and e-mail discussion groups.

Hundreds of professional associations and discipline-
specific organizations have a Web presence. Each offers a
Web site or gopher site with professional development re-
sources, including information about membership. upcom-
ing conferences, and publications. An especially usctul fea-
ture of this homepage is the clectronic conference program,
which provides detailed information on paprs, panels, dnd
topics of interest. Other kinds of usetul information include
c-mail addresses for organizational members and elected
officers and a calendar of future events.

The Web also offers an array of data and information for
peer institution comparisons. 1 professional development
activities invol ¢ student learning and assessment, lonie-
pages of peer institutions may yield fruitful links to similar
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activities on other campuses. Such homepages are dynamic
and evolving, so it's wise to visit the sites regularly for
changes and updates.

Another Internet resource with unlimited potential for
professional development is the listserv, newsgroup, or e-
mail discussion group. Although the delivery mechanisms
vary, in essence each serves as an asynchronous forum for
electronic discussion or data exchange.

Regardless of the delivery method used for professional
development—in-service workshop or electronic forum—
professional development coordinators need to be mindful
of a number of critical variables that influence faculty adop-
tion of an innovation:

. Relative advantage—the degree to which an innovation
is pereeived as better than the idea it supersedes;

2. Compatibility—the degree to which an innovation is
pereeived us being consistent with existing values, past
experiences, and needs of potential adopters:

. Complexity-——the degree to which an innovation is per-
ceived as difficult 1o understand and use;

-1, Trialability—the degree to which an innovation could be
experimented with on a limited basis; and
. Obhservability—the degree to which the results of an
innovation are visible to others (Rogers, quoted in
Bonwell and Eison 1991, p. 71).

Mindtul of these variables, the professional development
cnordinator can begin o fashion an agenda reflective of the
cthos of the particular institution. Such a preliminary agenda
should at least include (1) learning styles of students, (2)
distance fearning theory, (3) instructional design processes,
(i) adult learning theory. and (53 active and cooperative
learning.

Learning styles of students

A learning stvle reters to the way o student absorhs,
processes, @nd retiains information (Claxton and Murrell
1987 When learning styvles are at odds with traditional
classroom teaching strategies, learning may be compromised
(Hunn, Beaudry, and Klavas 19891 The vidue of including
leaming styles on the prefessional development agenda is
threclold: CHyin o student-contered svstem, information
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about learning styles provides faculty with a broader profile
of the learner than can be deduced by test scores or grade
point average (Keefe 1987), (2) understanding the ways
students learn can help the instructor/facilitator become
more responsive to the differences students bring to the
classroom, and (3) knowledge about learning styles is a
critical early component in the instructional design process
(Dick and Carey 1985; Gagne 1985).

Learning styles can be classified as cognitive, affective, and
physiological behaviors (Keefe 1987). Cognitive styles are
information-processing habits or behaviors that students use
to think, solve problems. and remember (Messick 1984). More
than a dozen dimensions of cognitive style exist in the litera-
ture of experimental research, including field independence/
dependence, tolerance for incongruity, categorizing, complex-
ity vs. simplicity, and automatization (Keefe 1987). Affective
learning styles consist of the learner's emotional predisposi-
tions, including measures of self-confidence, tolerance, cu-
riosity, anxiety risk-taking. and need for structure and guide-
lines (Keefe 1987). Finally, physiological styles involve visual,
auditory, tactile, and kinesthetic behavior preferences in par-
ticular learning environments and may include specific prefer-
ences for lighting conditions, scating comfort, tactile manipu-
lation of materials under study. and so forth (Keefe 1987).

Becoming more responsive to student needs may result in
designing learning experiences that mateh or deliberately
mismatch student learning styles:

Mettching is peticularly appropriate in working with
Joorly prepared students and with new colloge students,
s the most attrition-occurs in these situations. Some
stulios show that identifying a student’s style and then
providing instruction consistent with that style con-
tribite to more offective learning.

(1 other instances, some mismatehing niay be appro-
pricte so that students” experiences helpy them to learn
i new ways and to bring into pley ways of thinking
andd aspoects of the self not preciousiy dereloped (Claxton
and Murrcll 1987, p. iii).

In a student-centered system. faculty need to reach hevond
tradittonal methods and begin 1o explore strategies that re-
spond to the individual needs of students,

Ina
student-
centered
system,
Jaculty
need to
reach
beyond
traditional
metbods
and begin
to explore
strategies
that
respond
to the
individual
needs of
students.
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Distance learning theory
On many college campuses, an experimental laboratory for
the application of technology to dynamic new learning envi-
ronments already exists in the innovative programs provided
by distance education. For many years, distance education
has brought educational services to typically older, nontradi-
tional students through state-of-the-art media, including mi-
crowave, satellite, cablecast, and telephone lines. The
growth of new technologies, such as computer-mediated
communication, interactive television, the Internet and the
World Wide Web, has revolutionized distance learning.

BDistance education faculty have much to contribute to a
program of professional development. In most instances,
faculty are recruited from traditional disciplines to teach
courses at a distance (Levine 1992), As content specialists
and technology users, distance education instructors are
uniquely positioned to provide leadership on technology-
related issues. Kearsley and Lynch (1992) note that “much
instructional technology leadership comes from teachers
who have informally accepted responsibility for encouraging
and supporting teachers, students, and staff in their use of
technology. . .. The main advantage is that such leadership
is driven by genuine conviction and first-hand experience”
(p. 34). College faculty are more likely to respond to peers,
especially within the same or similar discipline, who have
something new to say about teaching and learning (Keig
and Waggoner 1994).

Keig and Waggoner (1994) cite Mathis who notes that
professional development consultants are frequently psy-
chologists whose expertise is outside the specific disciplines
of those they purport to “counsel.” thus producing cultural
resistance:

Those who organize institutional programs for instric-
tional derelopment should he auware of the “cudtivre” of
the metny disciplines in higher edvcation. While psy-
chology mety bave nich (o say about teaching and
learning, psychaologists are not alivays able to conm-
nicate this to their colleagiies outside of psyehology in a
fanpuage casily accepted or wnderstood. The value of
hearing factdty in the many ficlds of stiecy who know
the rescarch litevatire on tecching aned learning, ditd
1who can commuanicate with their colleagiees in the
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language of their discipline, suggests that instructional
development can best be served by preparing faculty to
perform an instructional development function in their
own field rather than anticipating salvation from a
central bive populated with psychologists (Mathis,
quoted in Keig and Waggoner 1994. p. 38).

By utilizing in-house resources—namely distance education
programs and faculty—institutions can increase faculty re-
cepiivity to the kinds of interactive learning opportunities
afforded by telecommunications technology. Improved
teaching—a primary goai of professional development—will
occur “when taculty support each other with expertise that
is uniquely theirs, apart from what students, teaching consul-
tants, and academic administrators can contribute to instruc-
tional improvement” (Keig and Waggoner 1994, p. 15).

Instructional design processes

Teaching on the virtual campus will require of traditional
instructors an initial investment of time on instructional de-
sign consideratons, including the coordination of crucially
important variables, Tnstructional design is hased on a sys-
tematic approach where all parts affect all other parts (in
fact. instructional development was often referred to as the
“systetns” approach). Ttis an iterative process where cach
time an instructor redesigns a course it gets better based on
many Gactoes. Tt is unlikely to be mperfect™ the first time out.
In short, the instructional design process provides @ way of
thinking about a course.

As a domain of instructional technology, instructional
design is “the process of specifying the conditions for fearn-
ing” (Seels and Richey 1995, p. 30). The process is intended
to identify exactly whit needs to be learned. the most effi-
cient and effective manner in which it cian be aught, and to
design an instructional system that matches these require-
ments” tEastmond and Ziegahn 1995, p. 6D, Many such
design systems or models, based vpon findings in behav-
ioral psychology. are in use today (Dick and Carey 1985:
Havnes and Dillon 1992; Heinich, Molenda, and Russell
1989: Romiszowski 1981 Wagner 1990), For alternative
fearning environments, such as interactive welevision or on
Ime. computer-mediated clissrooms, any conventional de-
sign model can serve as a usetul benchnark.
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New models of instructional design, targeting adult learn-
ers working in alternative learning environments, have re-
cently been developed (Eastmond and Zieghan 1995: Price
and Repman 199%). These new “facilitation™ models of
course design, underpinned by adult learning theory, “en-
courage adults to be more self-directing throughout the in-
structional process; capitalize on their experiences, strengths
and interests: and enable them to apply whatever knowl-
edge and skills they learn to their own problem solving or
developmental task™ (Eastmond and Ziegahn 1995, p. 61).
Price and Repman (1993) propose a nine-step design model,
which includes (1) identifying course goals. (2) analyzing
and organizing content, (3) writing performance objectives,
(1) identifying learner characteristics, (5) developing lesson
plans, (6" developing and selecting instructional materials,
(™) designing and conducting formative evaluation, (8) con-
ducting instruction and modifying instructional plans, and
(9) designing and conducting summative evaluation.
Eastmond and Ziegahn's (1993) model follows five stages:
(1) technical production, training and support; (2) instruc-
tional course development; (3) instructor training: (4) course
delivery: and (3) evaluation and revision.

In order to address variances from the ideal learning envi-
ronment, such us instances where students are at a physical
distance from the instructor or where technology must lever-
age large numbers of students simultaneously, Moore and
Thompson (1990) contend that four variables in particalar—-
humanizing, participation, message style, and feedback—
nced to be incorporated into the instructional design
process:

Humanizing refers to the creation of an accepting
enrironment which breaks down the barvier of distance
and generates feelings of rapport betiween teacher and
students Participation deals with the extent of interdc-
tHow dmong participants in the interactive situation.
Mosseage style vefers to ways of enbancing the interest
and appeal of a presentation. Planning for short in-
structional segments, varying tone of voice and roime.
and supplementing programs with visual aids main-
tain the intervest and attention of the stiidents. Feedbeack
allows instructors o determine if thoir presentations
were clear and effective. Both vevbal and written feed-
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hack should be obtained, and can include question-
ndaires, intervicws. or group reports (quoted by Price
and Repman 1995, p. 255).

Instructional design is an important topic for professional
development activities. Fruitful learning experiences should
not be accidental. Programs, workshops, and professional
conferences can assist the traditional instructor to manage
the design and coordinate the variables that make one class
a more rewarding and successful experience than another.

Adult learning theory

in recent vears, demographic and economic realitics have
challenged postsecondary institutions, particularly community
colleges and university branch campuses, to focus upon
waorky L ce education and access to skills and knowledge for
underre sresented constituencics. At community colleges na-
nonwide, older. nontraditional students (women who are
reenterng the work foree, ethnic minorities, and workers wio
we disabled or displaced) outnumber those from all other
lugher education institutions combined (Dougherty 1994).

Mecting the needs of adult fearners will reqquire of college
instructors at least a rudimentary awareness of adult educa-
tion literature as well as ol the growing body of research on
adult learning theory and practice. Professional development
dutivitios can provide o valuable orientation to the new roles
and responsibilities required ol adule educators,

The literature of adult education is replete with reference
o androgogy. the art and science of helping adults learn™
thnowles 198 ¢, p.o43), which is usually contrasted with ped-
agogy, the art and science of helping children fearn,
Accordmg to Knowles (19810, adualt learners possess six
haracteristios distinet from vounger learners:

U 1Dhe ledrners self-concept. Adults have asell-concept of
heing responsible for their own decisions, for their own
fives Oncee they have arrived at that self-conceept, they
devclop adeep psyehological need to be seen by others
andd treated by others as heing capable of self-direction.

2 The vole of the learner's experience. Adults come into an
cducation activity with both o greater volume and a
dilferent quality of expericnce than vounger learners.

3 Readmess to fearn. Adults are ready to learn those
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things they need to know and be able to do in order 1o

cope effectively with their real-life situations.

4. Orientation to learning. Adults are problem-centered, or
life-centered, in their orientation 1o learning. Adults are
motivated to devote energy o learning to the extent
they perceive the learning will help them perform tasks
or deal with problems that they confront in their life
situations.

5. Need to know. Adults need 1o know why they should
learn something before beginning to learn it

0. Motivation. While adults are responsive to some exter-
nal maotivators, the best motivators are internal, such as
self-esteem, quality of life, and desire for increased job
satisfaction (Cennamo and Dawley 1995, p. 15).

Knowles (1981 contends that adult educators, teaching in
various settings, need o function more as facilitators than
content experts. Hayes (1990) summarizes the responsibili-
ties of this new role: *As facilitators, they should involve
adult learners in a collaborative process of diagnosing learn-
ing needs, planning and conducting educational activities,
and evaluating outcomes. Organization of content should be
problem centered rather than subject centered, and experi-
ential learning activities should be stressed™ (p. 32).

As the number and needs of nontraditional students in-
crease in various institutional settings, college instructors ¢an
be expected o access an array of instructional strategies to
prepare students for a changing job market. A knowledge of
and sensitivity to what the learner brings to the doorstep of
higher education can be used 10 serve that end.

Active and cooperative learning

In an authentic student-centered system of instruction, the
student’s role is redefined as well as the instructor's. Each
student can be expected to do far more than sit back in
class “listening to teachers, memorizing prepackaged assign-
ments, and spitting out answers™; they “must talk about whin
they are learning, write about it, relate it to past expericnees,
apply it to their daily lives, They must make what they tearn
part of themsehves™ (Chickering and Gamson 1987, p. ).
Active learning and cooperative learning, two established
classroom techniques designed Tor virtually any kind of
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classroom environment. are especially well suited to the
demunds of the virntual classroom.

Active learning. though never very precisely defined in
the literature, has been aptly described as “anything that
involves students in doing things and thinking about the
things they are doing” (Bonwell and Eison 1991, p. 2).
Active learning techniques often produce a scenario very
different from the ones associated with the traditionat class-
roon:

Students are involved in more than listening.

Less emprbasis is placed on transitting information
anel more on developing studenis’ skills.

Students are involved in bigher-order thinking (analy-
sis, synthesis, evaluation ).

Stuelents are engagee in activitios (0. reading, dis-
CHssing, writing ),

Gredter emphasis is placeed on stiecdents’ exploration of
their own attitudes and ralues (Bonwell and Eison
1991, p. 2.

‘The vanety of today's educational technologies miake possi-
ble many of the classroom techniques recommended by
proponents of active learning: impromptu writing. student-
generated questioning, small group discussion, demonstra-
tions, simulations, role playing, games, debates, driima, and
peer teaching (Bonwell and Eison 1991,

Cooperative learning, an active learning strategy, refers to
“the instructional use of small groups so that students work
together to maximize their own and cach other's learning”
(Jolnson, Johnson and Smith 1991, p. iii). Cooperative learn-
ing involves more than grouping students for purposes of
discussion and collaborative projects, Three kinds of learn-
ing groups—rformal. informal. and base-—cian be organized
for teaching specific content, tor providing a mechanism for
analysis and feedback, and Tor continuous support and aca-
demic assistance (p. ). Designed originally for traditional
classroom settings, cooperative learning wechniques can be
acdapted to an electronic environment via the interactive
capithilities of two-way video and computer-mediated com-
munications. Telecommunications technology makes possi-
ble synchronous Creal time) video or on-line discussion
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groups as well as asyvnchronous (delayed) exchanges via
electronic bulletin boards and mail.

Active learning and cooperative learning can provide
instructors with a conceptual framework for developing
various kinds of student-centered classroom activities,
Professional development workshops can serve as the cata-
lyst for facilitating the transition from a traditional lecture-
oriented classroom to an electronic, highly interactive learn-
ing environment.

Summary

A paradigmatic shift in education, based upon a technologi-
cal breakthrough, is not without precedent. The most often
cited example is the printing press, which became an en-
abling technology for millions of newly literate Europeans.
The impact of mass-produced books “changed both the
educational system and the class structure. with
consequences that still shape our attitudes today™ (Berge
and Collins 1995, p. 2). Presently, we are witness to a dra-
matic transtormation in American business and industry,
fucled in large part by the explosion of information made
aviilable by digital technologies. Repercussions have alrcady
been and are continuing to be felt on college campuses,
traditionally slow to react to exiernal influence. The most
significant resuli, the literature suggests, with long-range
consequences for colleges, universitics, and socicty at large,
is the paradigmatic shift from a professor-centered to a stu-
dent-centered svstem of learning. The implications for the
profession of teaching are far-reaching.

One implication of the paradigmatic shift tor the profes-
sion of teacling is a recommitment to creating an ideal
lcarning envitonment for students, employing new technolo-
gies Lo address variances from that environment. The degree
of variance will depend upon other variables, including the
tvpe of institution providing the instruction. Liberal arts col-
feges, public comprehensive and research universities, and
community colleges can all be expected o fully exploit the
new technologios in accordance with their institutional mis-
Sions.

A scecond major implication for the profession of teaching
is & shift trom vaditional to new roles and classroom respon-
sibilities. The transition from lecturer to facilittor will not
happen overnight and will be accompanied by institutional
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and professional commitments to incorporate research find-
ings into professional development activities. Beyond merely
providing technical training in the latest (and soon ohsolete
technology, professional development activities will need to
focus on crucial classroom variables that will ultimately de-
terniine the level of productive interaction and intellectual
engagenent apropos to the individual and group.

One implica-
tion of the
paradig-
matic shift
Jor the
profession
of teaching
is a recom-
mitment to
creating an
ideal learn-
ing environ-
ment for
students,
employing
new tech-
nologies to
address
variances
Jrom that
environ-
ment.
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CLASSROOM LEARNING: INTERACTION AND
INTERFACE

1 hear and I forget: Tsee and 1 rememiber: Tdo and T
1nderstendd.
~Chinese proverb

As far back as the Middle Ages, constraints of time and dis-
tance have been decisive factors for students of higher edu-
cation. Until the end of the 12th century. students wandered
from country to city, from monastery to cathedral to hear a
celebrated lecturer or to study a particular subject under the
tutetage of a master who determined the time and the place
of instruction (Murray 1978: Tannenbaum 1971). Thus. even
before universities were formally organized into centers of
learning, the die had been cast: students would learn in the
manner and under the conditions prescribed by the profes-
sor, and eventually by the institution.

Today the Instruction Paradigm continues to serve the
traclitional age cohont, the 18 to 25 year old, much as it has
for generations of college students. However, a number of
recent trends outlined in section one of this monograph
have put pressure on institutions to provide educational
services in the manner and under conditions prescribed by
the institution’'s new client. the "new century™ student. By
cmpowering students to determine the venue—"anyway.,
anywhere, anytinme” (O'Banion 1995-96, p. 22)—u new
Learning Paradigm is now possible. In this section, three key
issues are considered: (1) What are the structural compo-
nents of the traditional classroom experience and what unre-
alized potential remains for this learning environment? (2)
How are these same structural components affected by the
introduction of information and communication technolo-
gics? and (3) How are technologies selected o fulfill the
needs of newly empowered students?

The Traditional Classroom

The four structural components of the classroom experience
are time, space, people and knowledge (Blount 1995, .
198). Historically, one of the severest eriticisms of higher
education has been that “conventional delivery systems cre-
ate an educational caste structure in which the economicatly,
geographically, or socially privileged have sole aceess”™ (Reed
and Sork 1990, . -h. In the raditional higher education pari-
digm, time (of class) and distance (rom campus) have pre-
vented many individuals from atending college. full- or part-
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time. Hezel and Dirr (1991) found that older, nontraditional
students surveyed were prevented from attending traditional
classes on campus due to work and family responsibilities
and, to a lesser degree. transportation and childeare prob-
lems. Though nearly all the respondents in another study
preferred mixed-age classrooms and the diverse points of
view shared (Lynch and Bishop-Cliark 1994), the traditional
age cohort (18-25) continues to make up the majority of col-
lege students in traditional classroom settings (NCES 1995).

For students able to overcome barriers of time and space,
the traditional classroom provides the locus for much of
what they will learn. The remaining structural elements of
the classroom, people and knowledge, permit a triad of
potential interaction: learner-content, learmer-instructor. and
learner-learner (Moore 1989a). Learner-content interaction is
the hallmark of education: “without it there cannot be edu-
cation, since it is the process of intellectually interacting with
content that results in change in the learner's understanding,
the learner's perspective, or the cognitive structures of the
learner’s mind™ (Moore 1989a, p. 2). Students begin an “in-
ternal dicddogue™ with this material. producing a new aware-
ness and new level of understanding. Content itself is typi-
cally supplied through textbooks and lecture notes, but it
nuy come in other forms, depending upon the resourceful-
ness of the instructor and the student.

In the traditional college classroom. the dominant mode
of lcarmer-instructor interaction is lecture, or lecture and
discussion. particularly for introductory courses such as hiol-
ogy. psychology. and math (Ellssworth 19935). Philosophic
support for the lecture format is customarily attributed to
John Locke's epistemology as set forth in his 1690, An Essay
Concerning Hirman Understanding: “Let us suppose the
mind to be, as we say, white paper. void of all characters,
without any idea.” The proposition that the human mind is a
blank sheet of paper. a tabula rasa, onto which information
can be transcribed, is an casy metaphor to seize, especially
for the lecturer inexperienced with other methodologices.
Lectures do, in fact, have the advantage of distilling a great
deal of disparme information that would be inaceessible or
otherwise unreasonably time-consuming to locate,
Furthermore, when skillfully presented. a good lecture can
motivate an audience to pursue the subject further, indepen-
dently (Johnson, Johnson, and Smith 1991).
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While lecture has enormous potential to inspire and to
inform. its capacity to promote the development of higher-
order thinking skills, a goal of reform, has been challenged
by numerous studies and meta-studies. Costin (1972) exam-
ined 58 studies from 1928 to 1967, which compared various
aspects of lecture and discussion. Both pedagogies were
shown to be equally effective for presenting factual informa-
tion or for enunciating principles. Pascarella and Terenzini
(1991) concluded on the basis of an extensive literature
review on class size and productivity that for the accretion
of factual knowledge, class size was irrelevant. However,
hoth titerature reviews concluded that discussion, particu-
Larly small group (15-20) interchanges, had greater potential
than lecture for developing skills that require students to
integrate knowledge into existing frames of reference and to
apply conceptual knowledge o situation-specific problems.

In the traditional classroom. lecture cun be enhanced and
discussion stimulated by the use of new computer-based
technologics. Presentation software such as Powerpoint,
Astound, and Wordperfect Presenter can produce text. gruph-
ics. video, and animation. Clip-art libraries such as Corel
Draw (version 3 and up), Corel Gallery, and Wordperfect are
also the source of original graphics and animation to help
cmphasize important points in the lecture. The Internet. too,
is a uscful source of graphics and sound files. but creative
fecturers need 1o he aware of copyright issues.

A lecture demonstration can be eahanced further by com-
puter sinudation. For example, to show how a fire sprinkler
operates it is usually necessiny o go to a special facilite, set
the sprinkler oftf and watch the water fall. In the act, the
sprinkler is partially destroved. Therefore, it must be
replaced in order 1o do another demonstration. A computer
simulation, on the other hand. offers & number of advan-
tages over traditionul presentations: (1) simulations have the
characteristics of illustrating or collapsing or expanding time,
which can focus students” attention on critical aspects that
might be missed and not be repeatable in a live demonstra-
tion: (2) simukttions can become “eduaitional field trips”
that allow students to visit” sites without the time and ex-
pense of el and 3 simulations can climinate risks asso-
ciated with sreal” situations such as operating o commeraial
boiler or performing a delicate surgical procedure,

A third form of classroom interaction, learner-learncer. as
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cnormous potential to facilitate student learning and to de-
velop career-enhancing social skills (Bonwell and Eison
1991: Johnson, Johnson, and Smith 1991; Moore 1989).
Cooperative learning is a pedagogical strategy designed to
give students direct experience with peer teaching, peer
learning. motivational feedback, and higher-order thinking.
Small groups work together in a structured process to en-
hance their own and cach other's learning and social skills.
One study reported measurable improvement in test taking
among students working cooperatively in a structured
process when compared to individuals working on their
own (Lambiotte et al. 1987). Other salutary effects include
reduced absentecism, renewed self-esteem, and improved
see relations (Slavin 1983),

Cooperative leaming can be facilitated by conferencing
software, which is a technical variation of ¢-mail. As small
groups of students work together on a particular project. the
professor can monitor and guide cach group online, Con-
ferencing software has proven to be a successful classroom
stimulus in various disciplines. In English composition class,
writing instruction can be enhanced by a focus on process,
peer review, and collaboration—all strategies that conferenc-
ing software can facilitate.

However, most instructors shy away from integrating co-
operative learning into the classroom ecology (with or with-
out the assistance of conferencing software) for any of sev-
cral reasons, including perceptions that competitiveness and
individuality are vinues to be cultivated (which speaks di-
rectly 1o the resilience of core values): that structuring coop-
crative group process is too difficult to manage: and that
stidents are too immature to work successfully among them-
selves (Dede 1990). Since most instructors have so litle prac-
tice with alternative learning strategies, the traditional college
classroom is unlikely to change much without a significant
institutional investment in professional development.

The Virtual Classroom

Students registering for classes on the virtial campus dis-
cover an unprecedented array of learning options nude
possible by advimces in instructional technology and Tearn
ing theory, The new theory is constructivisn:

constructivism is concerned with the process of howe e




construct knowledge. How we construct knowledge
depends upon what the learners alreacy know. which
depends on the kinds of experiences that they hace bad,
how the learners bave organized those experiences into
knowledge stctures, and the learners” belicfs that are
invoked when interpreting events in the world. . ..
Construectivist models of learning strive to create envi-
romments in ways that are intended to bhelp them con-
struct their on knowledge, rather than hacing the
teacher interpret the world and insure that students
tnderstand the world as they bate told thent (Jonassen
1995, p. +2—13).

Instead of remaining passive listeners or occasional discus-
sunts in o traditional lecture tull, students actively discover
and construct their own knowledge. Depending upon the
needs of the individual and the resources of the institution,
at feast eight new tearning environments (Tucker 1995h),
pioncered by distance learning practitioners, are available
today on U.S. college and university cumpuses:

One-way audio/visual classrooms. Full motion picture

and sound are transmitted from a studio location to class-

rooms 0n campus or to remote sites. such as home, office,
or industrial worksite. Closed circuit educational programs
and telecourses delivered by cable or satellite are popular
examples of this medium.

Two-way audio/visual classrooms. Popularly known s
Interactive Television (TTV), physical classrooms on the

same or different campuses are technologically linked for
real-time learner-instructor and learer-learner interaction.

Two-way audio classrooms, Live interactive classroom
sessions, without the video component, are possible with
ordinary telephone transmtission technology. An instructor
may interact with students at home or in one or more cliss-
rooms. Audio-conterencing technology is usually conployed
to facilitate interaction.

Two-way audio graphic classrooms. Similr to two-way
audio, this method permits the visualization of materials

otherwise displayed in the traditional clussroom on white- or

The Virtuad Ceampis

49




blackboards. *Modern audio graphic systems can do a mar-
ginal job using one phone line and a good job with two
conditioned lines™ (Tucker 1995b, p. 44).

Desktop groupware conferencing. In this modality, in-
structor and students are linked by personal computers us-
ing phone or Internet connections. Sessions can be real time
(supplemented by audio with a second phone line) or asyn-
chronous or both.

Desktop video conferencing. Compression technology
now permits more advanced computer-mediated conferenc-
ing by oftering real-time or asynchronous video recording.

Asynchronous desktop conferencing. An c¢xclusively asyn-
chronous modatity, this method permits fax storage and re-
rieval and, in some cases. voice-mail services. “In an impor-
tant sense, the software is the university™ Clucker 1995bp. -+1).

Asynchronous/CD-ROM hybrids. When combined with
CD-ROM technology. asynchronous conferencing creates
multimedia learning opportunities tor students with appro-
priate computer peripherals. Video, sound. and text supple-
ments, often avaitable as ancillary course material from pub-
lishers, add a richness to asynchronous computer-mediated
conferencing.

The strategic planning and financial considenations neces-
sary to implement one or more of the available modalitices
will be discussed Later. in section six. At this point. however,
it is impornant to emphasize the essential neutrality ol tech-
nological environments with respect to learning. Clark
(1983) and Russell €1993) independently reviewed several
decades of medin comprrison studies and concluded that
instructional media ¢ were not inherently superior and (2)
did not directly influence student achievement.

The best current evidence is that medied are more rebi-
cloes that deliver instriection but do not fufluence sti-
dent achicrement anymore then the track that delivers
our groceries canse change in natntion. .. Only the
content of the vebicle can influence acbicrement (Clark
1983, p. 1S,




Russell puts a slightly different spin on the findings:

No matter bow it is produced. bow it is delivered, whether
or not it is interactive. fow-tech or bigh-tech, students learn
equclly well with each technology cnd learn as well as their
on-camprs, fuce-to-face counlterparts even though students
wordd rather be on campues with the instructor if that were
a real choice (1993, p. 2).

Two additional conclusions may be drawn front the summa-
tive research of Clark and Russell: (1D Although technology
is essentially neutral with respect to learning, the new cam-
pus cnvironment made possible by technological innovation
creates almost unlimited educational opportunities for stu-
dents, even those constrained by time and distance factors;
and (2) well established methods of instruction—lemonstra-
tion. simulation, and visualization, for example—may be
cnhanced by newly available technologies.

Potential for interaction
On the virtual campus., foar kinds of interaction are possible:
learner-content, learner-instructor, learner-learner, and
(unique to the virtual classroom) learner-interface, Learner-
content interaction is thought to be enhanced in the virtual
classroom because of the variety of ways content can be
conveyed clectronically—verbally, graphically, and kines-
thetically. Learners may interact with content via computer
software, CND-ROM, radio and television broadceast, as well as
audio- and videotape recordings. One-way communication,
such as audio- or videotape, is solely learner-content interac-
tive in nature and therefore demands a high degree of sclf-
direction and independence, qualities especially suited to
the adult learner (Knowles 198-1),

In the virtual clssroom, learner-instructor interaction and
learner-fearner interaction are problematic considerations.
Lacking traditional face-to-face contact, educational suceess in

a virtual environment is critically dependent upon methods of

instruction and the ability to exploit characteristics of avail-
able technologics, While it is possible to fearn much through
learner-content interaction, it is through the complex, recur-
sive social process of instruction that individually acquired
knowledge obtains validation. Shale (1988) further expliains:

On the
virtual
campus,
Jour kinds
of interac-
tion are
possible:
learner-
content,
learner-
instrucior,
learner-
learner, and
(unique to
the virtual
classroom)
learner-
interface.
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A defining characteristic of education is that it is «
process of validating private knowledge. and a process
of recurring validation of what has previously conme to
be known through education. In order to validate what
one knows. one bas to hold such knowledge up for
public inspection by otber people who hare received
public recogitition as “kuowers” in the particiilar field
of Diterest(p. 2).

From simply confirming facts to negotiating the meaning of
difficult concepts and their interrelationships, social interac-
tion is an important pedagogical tool in both traditional and
virtual classroom instruction.

Distance learning theorists and practitioners, ever con-
scious of mainstream detractors, are sensitive o the issue of
social interaction. In the traditional classroom, teacher/stu-
dent interaction isacfiected by methods designed for that
purpose: intense discussion as well as active and coopera-
tive learning techniques. In the electronic classroom, the
choice of modality will influence how interaction will be
conducted. For instance. with desktop groupwiare conferenc-
ing. teachersstudent interaction may take place in real time.
asvnchronously, or both. Tucker (1995b) suggests one ad-
vantage 1o asynchronous interaction—more considered de-
liberation and response. Given the predominance of lecture
in traditional venues, it is no wonder that Shale can ironi-
cally note that distance learning modalities offer opportuni-
tics for making learning more personal.

Learner-learner interaction in the virtual classroom can be
conducted in real time or asynchronously. Audio, video, and
computer conferencing permit a degree of real-time interac-
tion not previously available in conventional distance learn-
ing scenarios (Barker. Frishice and Patrick 1989). Research
findings on cooperative learning in the vivtual classroom are
similar 1o those for traditional classrooms (Gallini and Helms
1993 Ricl 1994 Spaulding and Lake 199D, When students
work together with well-defined goals and clear accountabil-
ity guidelines, 4 number of henefits accrue: increased sell-
esteem, improved academic and social <skills, and reduction
ol ¢thnic tension (Sharon 198 1 Slavin 1983,

Opportunitices tor international cooperitive learning expe-
riences are greatly enhanced by breakehroughs in compres-
sion technology, such as Cornell University's CU-See-Me
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software, which permits videoconferencing via the Internet
(Barker 199-h). Electronic mail and network bulletin boards
continue to make possible asynchronous interaction, such as
thoughtful and provocative responses to prior real-time dis-
cussions. This ability to address complex international is-
sues, within varying social, cultural, and political contexts,
offers students a unique opportunity to cooperate in a
global environment. Instructors, however, need to refrain
from monopolizing the discussion or making presentations
that other technologies (such as print or videotape) could
more appropriately supply (Moore 1989b). Learner-learner
interaction can and should become an integral part of in-
structional course design for the virtual classroom,

A fourth type of interaction must be accommodated in the
virtual classroom: learner-interface, that is, the interuaction
that occurs between the learner and the various technolo-
gics a particular institution may provide for the delivery of
instruction (Hillman, Willis and Gunawurdena 1994).
Instructional technology should possess functional simplic-
itv. and when that technology does not, it has o negative
impact on learning (Schrum 1992). Hillman, Willis. and
Gunawardena (1994) define leamer-interface interaction as
“a process of manipulating tools to accomplish a task™ (p.
A1), Instructional program design should include opportuni-
ties for students to “become comfortable with the interface,
aceepting of the technology and, consequently, comfortable
with and accepting of the content of the instruction™ (p. 36).
The authors further suggest that, for purposes of our virtual
classroom, students become acclimated to the appropriate
technologies by way of techinology credit courses, orienta-
tion sessions, and in-class exercises (p. 30).

Interface Capabilities

The interface, or point of interaction between the learner
and the echnology, becomes a window or a gateway to a
vancety of intellectually challenging activities. The technology
itself, such as multimedia or hypertext, does not teach; it is,
however, the vehicle for instruction set by the curricelun.
Classroom reform, for the purpose of meeting individual
needs and promoting constructivist models ol learning, is
predicated on curriculum reform. For present purposes,
curriculumy may be detined as ~an intentional design for
tearning negotiated by faculty in light of their specialized
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knowledge and in the context of social expectations and
students’ needs™ (Toombs and Tierney 1991, p. 21). The
significance of this definition lies in its emphasis on contex-
tual considerations: a particidar faculty addressing the needs
of a particular student body at a particular institution.
Faculty judgment is the crucial factor here; what works as an
instructional strategy in one situation does not of necessity
work for unother. Too often in the past a potentially
cnabling technology has been acquired by administration,
made available for classroom use, and subsequently ignored
by thase best atle to ascertain its instructional value, the
classroom instructor,

When faculty participate in the selection of modalities
that will carry the content und facilitate interaction, “they
knowingly or unknowingly are curriculum developers™
(Means et al. 1993, p. 67). As a process, curriculum design
identifies a problem and formulates a solution. A major fac-
ulty responsibility on the virtual campus is staying abreast of
softwire solutions to curricutum problems. For example, the
cight new learning environments identified earlier in this
section are conumunication technologies, which in most
instances are made possible by powerful interactive soft-
wiare, Computer software—the instructions or programs that
reside in o computer's memory—can be divided into two
aroups: hdovicl and exploratory.

Tutorial

Computer software performs a futorial function when it
provides students with opportunitics for demonstration and
prractice (Means et al. 1993),

Demonstrations, which visually display phenomena, have
heen used for centuries to enhance instruction. Today, the
truism A picture is worth a thousand words™ has been up-
dated by computer animation techniques and graphic capa-
hilities to read: "A moving picture is worth a million words.”
[0 the virteal classroom dynamic mathematical concepts and
processes are rendered visually, in some cases for the first
nnmie (Zimmerman and Cunningham 1991 art students gen-
crate rough designs for subsequent sculptures and castings
Mones-Hattal et ad 1990)% and ophthalmology residents
observe the origins and development of ocular discase
tBrown 1991),

Practice veters to drill and practice, a traditional, hehay-
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iorist approach to learning in which computer software pro-
vides the learner with step-by-step instruction (Thompson,
Simonson and Hargrave 1992). Computer Assisted Instruc-
tion (CAD dates to the 1960s when Patrick Suppes and
Richard Atkinson of Stanford University developed computer
programs for math and reading that featured learner feed-
hack and gradual escalation in content and levels of diffi-
culty based upon prior performance (Coburn et al. 1982).

Intelligent CAL or Intelligent Tuoring Systems (1T8), pro-
vide a promising alternaiive to traditional CAlL Like CAL
intelligent CAI makes adjustments in degree of difficulty and
complexity; however. intelligent CAI bases its estimations
not on past student performance  t on inferences or imod-
cls of student knowledge and understanding (Sleeman and
Brown 1982).

Exploratory
Computer software also furnishes students the opportunity
to explore facts, ideas, and compiex simulated environments
for self-directed learning, Two such exploratory domains are
clectronic datahases and microworlds (Means et al 1993).
On-line computer deteebases have experienced phenome-
nal growth in cach of the last two decades. Early on, library
microcomputers were used extensively to search remote bib-
liographic dutabases such as DIALOG and Orhit. CD-ROM
technology. with its user-friendly intertace and fixed-cost
usage. became the vehicle of choice for reference libraries
and patrons (Silberger 1995). Today. virtual classroom stu-
dents. remotely situated but with microcomputer and modem
within fingertip reach, access Online Public Aceess Catalogs
(OPACS), which have replaced traditional card catalogs at
their college or university library (Sudweks, Collins, and
December 1995). Enterprising students can aceess and inter-
actively search several hundred OPACs as well as remote
archives via the Intemet (Ellsworth 199%). The virtue of such
aceess is that learners can explore at their own pace and
level of proficiencey virtually any topic in any form (e, wext,
pictures, animation, film clips. and statistics) (Santoro 1995).
In addition, programs such as Project Gutenbergs at St
Augustine College, Oxford Text Archive, and the National
Center for Machine-Readable Texts at Princeton University are
nutking available on-line full-text joumal articles and books
for instantancous reading and reference use Clomer 1992),
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A microworid is another exploratory domain that ex-
panded computing power has made possible. A typical mi-
croworld builds upon both traditional and computer-gener-
ated visualization techniques to create a simulated
environment in which the learner acts and reacts to untold-
ing events within a prestructured seenario (Dede 1987).
Simulations have been widely used for years to provide
personnel training in government, private industry, and the
military (Auld and Pantclidis 1994). As an active, classroom
learning experience, participants express feelings, make
choices, communicate with partners, and manipulate objects:
“[Kinowledge is not just a copy of reality. To know an object
or an cevent does not mean that one simply looks at it and
nutkes an image or mental copy of it To know something
involves action on it. Thus, operation, an internalized action
is the essence of knowledge™ (Diulus and Baum 1991),

Progress on issues and problem-solving are usually
dependent upon interpersonal commiinication. Paitici-
pants seck a consensus of agreement on an issue. There
is b donble-edped element during negotiations betuween
competition and cooperdation. A player wants to dd-
rance one's self interests while realizing that compro-
nuise is often necessary (p. 30).

Summary
Systemic referm has brought about o number of changes to
postsecondary education, none more significant than what
students learn and how they learn it With time and distunce
cffectively removed as constraints, colleges and universitios
are serving ainore heterogencous clientele with diverse edu-
cational backgrounds and needs. As Plater suggests, “these
new century students confront us with the possibility that
postsecondary educational systems designed to manage en-
rollment growth by weeding out unprepared or uncommitted
students may no longer be appropriate or economically defen-
sible™ (. 91 11 one major goal is to cultivate an expent work
force for the Information Age. then postsecondary education
will have to accommodate a ringe of skills and aptitudes.
Perhaps the most telling difference between learning in
the traditional and virtual modes is the kind and extent of
interaction. In the traditional elassroom, the potential for
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learner-instructor and learner-fearner interaction is very high,
but instractors have kargely ignored this mandate for change
and continue to employ the lecture mode as the predomi-
nant method of instruction.

Such a lack of concern about the quality of teaching
stems front the “tyranny of proximity.” « frame of mind
in which tmportant issues are overlooked hecarese they
are so much an accepted part of day-to-day activities
that they remain unguestioned and nnchaflenged.
Partly as a consequence of such a miindset. there bas
been no significant qualitative chenige in approaches to
teaching in conventional higher education institutions
Jor at least the past 100 years (Taylor 1994, p. 170).

In the virtual classroom, on the other hand, technology sup-
ports colliborative learning. heterogenceous groupings, prob-
leme-solving and higher-order thinking skills—educational
processesthat a lecture format cannot facilitate. Dede (1990)
suggests other fundamental differences with electronic inter-
action:

L. Information technologios are predominantly a visual
medivem, rather than the textual and audditony enciron-
ment of the conventional classroom.

2. 1he affective coutent of technology-mediated messcages is

muted comperred o face-to-fece interaction.

complex cognitive content can be conveyed more readily

in clectronic form becanse mudtiple representations of

material (e.g.. animations, text. vevbal descriptions. ri-
steatl intagest can be presented to give learners ey
wanrs of wndenstanding the fundamertal concept (pp.
234%-3Y),

e

For institutions involved in distance education. the opporu-
nitics to explore the capabilities of these new technologics
in both traditional and virtual learing envirsonments may yet
vicld solutions to vexing problems in teaching and learning.
Following an institutional commitment to professional devel-
opment, traditional and victual teaching and learning can
and should complement one another in the search for edu-
cational excellence,

With time
and dis-
tance
effectively
removed as
constraints,
colleges and
universities
are serving
a more bet-
erogeneous
clientele
with diverse
educational
back-
grounds
and needs.
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RESEARCH AND THE NEW SCHOLARLY AGENDA

American universities are products of the late 19th and
carly 20th centuries. The question is, bou do you break
them up tn some way, at least get some group of young
people who are free of them? How do you make them
free to do something new and different? Everett Hughes
tquoted by Schon 1995, p. 3.0

On the virtual campus both the nature of research and the
role of the scholar are the subjects of renewed interest and
intense debate. "It is a battle of snails,” contends Donald
Schon, “proceeding so slowly that you have to look verv
carefully in order to see it going on. But it is happening
nonctheless™ (1993, p. 32). At stake is how rescarch and
scholarly endeavors will be condueted on college campuses
in this Age of Information. The debate focuses on four sepa-
rate but ultimately interconnected issues: (1) Are colleges
and universities responding effectively to societal demands
for greater halance between the teaching, research, and
service functions? (2) Can the definition of scholarship be
expanded to accommodate the demand for greater emphasis
on the teaching and service functions? (3) How is informa-
tion technology transtorming rescarch? and 1) Do ditferent
forms of scholarly activity require new epistemologies? The
resolution of these and similar issues is likely to shape the
agenda for rescarch and scholarship tor vears to come,

Scholarly Tradition and Societal Trends

The history of scholarly activity at American colleges and
universities is one of continuous forming and retorming
(Bover 1990; Parsons and Platt 1973: Rudolph 1990 Shils
1978 Vevsey 19700 For more than 330 vears, since the
founding of Harvard College in 1030, three functions—
teaching, service, and research— have. by warns, shaped the
cthos of higher education institutions (Bowen 19303,

The role of faculty at the colonial college was generally
restricted to promaoting the intellectual, moral. and spiritual
development of students preparing for the ministry.
Teaching was considered a vociation as well, and those
“called” 1o teach, according to historian Theodore Bendin,
“were hired thy colleges] not for their scholarly ability or
achievement but lor their religious commitment. Scholarly
achievement was not ahigh priority, either for professors on
students”™ tgquoted by Bover 1990, p. ). The more serious
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and productive scholarship—in the modern sense—took
plice outside and away from colonial colleges, Amateur
scientists and scholars, lacking intellectual communities,
never quite achiceved results as significant as their European
contemporaries, yet remained the dominant intellectual force
in America until scholarship becume institutionalized later in
the universities (Shils 1978).

Although the tradition of university scholar as teacher and
mentor persisted well into the nineteenth century, the foun-
dation was being laid for the addition of a second scholarly
function. As Boyer (1990) explains, “A new country was be-
ing formed and higher education’s focus began 1o shift from
the shaping of young lives to the building of a nation™ (p. -).
Service was added to the mission of private and public uni-
versities, particularly land grant colleges. with the passage of
the Morrill Act of 1862, which gave federal land to states for
the purpose of funding both liberal arts and technical educa-
tion, and the Tateh Act of 1887, which created agriculwural
experiment stations that brought technical forms of higher
cducation to the midwest and prairie states. The technical
training that students acquired at land grant institutions
would eventually “undergird the emerging agricultural and
mechanical revolution™ (Boyer 1990, p. 5). While the idea of
cducation as serving a democratic function became firmly
rooted during this period, “a new faculty orientation towards
applied rescarch was born, defining in another unique way
the future American research university™ (Katz 1993, . 14).

Basic rescarch at American universitics came in response
to a set of circumstances that materialized between the end
of the Civil War and the conclusion of World War 1 (Shils
1978). First of all, the universities were the ideal locus for
the discovery and diffusion of knowledge in part bhecause
their main rivals, amateur scholars and scientists and later
independent research instittions, could not sustain the reg-
uisite drain on resources nor duplicate the intellectual miliew
found on bustling university campuses. Funding for univer-
sity instruction, ironically, served as the economic founda-
tion for carly research projects. After teaching rounds were
completed, professors made time for original research, moti-
viated almost solely by intellectual curiosity, Furthermore,

It was a time when the financial reqitivenments for re-
sectrcly were not large. There were fowe large-scale pro-
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Jocts for which many assistenvits had to be used. Much
research wads coneiicted by single teachers, sometines
by a teacher and one of bis pupils. The equipient,
which 1was seldom very elaborate. did not cost mich
aned a good part of it could be paid for from the costs of
meintaining the laboratories needed for teaching (Shils
1978, p. 168).

While the center of campus activity remained undergraduate

cducation, infused by the Scottish maodel of regularized cur-

riculum, basic researchy in the fledgling sciences ook shape,
- it only on the periphery of academic life.

Shortly after the Civil War, young Americans returning
from Gernnn universities began 1o clamor tor a more so-
phisticated academic moded. The focus of the complaint was
the lack of institutional structure and rewiard system neces-
sary 1o stinalate a shift in ethos from a purely pedagogical
orientation to one emphasizing scholarly and scientific re-
scarch, Althach (1992 describes the origins and impact the
Germuan university rescarch modet had upon American
higher educition institutions:

i the mid-nincteenth century. g neiwcly united Germeany
hetrnessed the nuiversity for nation-biilding. OUnder the
feadership of Withelnr vaon L hamnboldt, Germean bigher

& cducation was given significant resonrees by the stale.
ook an the vesponsibitity for vescearch aimed at vational
developaent and indunstricdization, and playved a key
role (i defining the ideolugy of the new Gorman nation.
The veformed German wiivesitios also established graed-
teaate cdiicention and the doctoral degree as o mejor focis
of the institution. Researeh hecame for the first tinte an
ptegrad finction of the wniversity. The wviversity was
recagnized as a hicvarehy hased vpon the netly emerg-
ing scientific disciplines. American reformers ook these
Crermian inorations and further transformed higher
education hy stressing the links hetiween the university
anted socioty through the concept of service and dirvect
relationships with industry aied agricultiore, democre
tized the German Cheddr system throgeh the establish
ment of academic departmients and the development of
the “laned grant ™ concept for hoth high-level veseereh
and exprsnded aceess to higher education ™ (p. 11,
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The German influence was palpable, but it was not until
the establishment of postgraduate studics at a handful of
institutions that a paradigm shift of the first order occurred
(Veysey 1970). With the founding of the Johns Hopkins
University in 1876—in Shils’s estimation, “the most decisive
single event in the history of learning in the Western hemi-
sphere” (1978, p. 171)>—and subsequently Clark University
in 1887 and the University of Chicago in 1892, American
universities began a shift in cthos, subtly at fiest, from values
that espoused the distribution of inherited knowledge to
ones that encouraged the creation of new knowledge.
Teaching was still regarded as a primary mission, but schol-
arly research now attained a position of unprecedented im-
portance.

Not all American universities responded to the pull of
rescarch. Over time, a marked division of fabor occurred
hetween universities that supported both teaching and re-
search and liberal ants colleges that sought to maintain tradi-
tional values, Even within research institutions, a division of
lubor occurred between younger faculty who taught clemen-
tary classes and senior faculty who taught the more ad-
vanced, rescarch-oriented ones (Shils 1978).

The Second World War and its aftermath brought addi-
tional modification to the nature and scope of scholarly en-
deavor. For the first time federat support for research was
initiated as part of an effort to bring the war to a rapid and
successtul conclusion (Boyer 1990). The Office of Scientific
Research and Development was founded in 1940, bringing
academic talent to Washington and grant money o univer-
sity campuses. This wartime collaboration of university talent
and federal bureaucracy opened the doors to postwir fed-
cral support lor university research.

Despite profound societal changes in the half century
following World War 11, no corresponding paradigmatic shift
in scholacly activity has taken place, The dramatic expansion
of postsccondiry education did indeed produce, in Trow's
description, a transtormation from an elite 1o a mass to o
raiversal svstem of higher education (Althack 1992).
Furthermore, the deninds from industry for geaduates with
specialized training did produce a greater variety ol course
ind program options at comprehensive universitics.
However, as Lynton (198 0 argues, higher education contin-
ues to faee o “disturbing paradox™
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The wriversity sector bas expanded in response to exier-
nal needs: the baby hoom aned the growing societal
demand for skifled professionals in an expanding
nunmher of fields. But the essential center of the wnirer-
sity continues to he driven by internal calues and prior-
ities that bave changed little or not at all from those
that prevailed before the war inder quite different
chreumstdnces (p. 04).

More recent technological, ecconomic, demographic, and
political trends, cited at the outset of this monograph, have
put enormous pressure on colleges and universitics to re-
form from within. Yet, with respect to scholarly activity.,
college faculty nationwide report on survey after survey that
the pressure to publish rescarch not only remains the key
requirement for wenure but a major inhibitor 1o improved
teaching (Bover 1992 Daly [99-4).

A Reconceptualization of Scholarship

Signs of renewed interest in the natuee of research and the
rote of the scholar may be found in academy journals, busi-
ness publications, and government reports (Boyer 1990:
Carnevale et all 1990, 1991: Daly 1994 Lynton and Elman
1987 Paulsen and Feldman 1995: Rice and Richlin 1993).
Calls for a redistribution of faculty work, aimed at placing
areater emphasis on undergradaate reaching, have stirred o
debate over the vadue and meaning of scholarship and of
the relationship between teaching and rescarch.

The value of empirical research

Critics of higher education who contend that college faculty
spend disproportionate time on reseirch, to the detriment of
undergraduate teaching, can point to reports deriving from
statistics compiled by the Institute for Scientific Information
(Daly 199 1.

One such report estiniated that. of all the articles puh-
lished i cren the most prestigions iatnral and social
science journeds, foss thenr one-half were erer cited by
cnvone, that loss than one-fifth were cited wore than
once, amd that meniy of the meager waniher of cilations
thet twere gariered were the resalt of self~citations by
the arthors iy subseqreent publications of their onen.
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1hese data raise the ugly possibility that nitich of the
published research the professorate bas felt itself cont-
pelled to generate bas never been redd, or at ledst cited,
by anyone—unot eren by other specialists working in the
same fields in which it is published (Daly 1994, p. 47).

On the other hand, proponents of the status quo argue
persuasively that American universities “will not be able to
attract, hold and properly support the work of first-rate
scholars if they must impose heavy teaching responsibilities
on them™ (Daly 1994, p. 49).

Using Nobel Prizes as one nweasure of the contributions to
fundamental human knowledge, American researchers since
1945 account for more than half of the Prizes awarded in
physics, chemistry. and medicine; before 1945, they had
garnered just 18 of 129 (Boyer 1990). Proponents contend
that such advances could be seriously jeopardized if the
rescarch is curtailed in favor of competing obligations.

Other de facto circumstances mitigate against reform of
the rescarch function. For instance, the current organization
of colleges and universities clearly reflect a rescearch orienta-
tion (Althbach 1992: Daly 1994 Shils 1978). The formation
and institutionalization of autonomous academic
departments have given a sense of collective identity to
scholars and have nurtured their development (Shils 1978).
Reconfiguring depantments for purposes of greater interdisci-
plinary cooperation is salutary in theory, but difficult in prac-
tice to achieve. Furthermore, the well-established reward
svstem, which faculty surveys acknowledge is stronger than
ever, has produced a culture of scholarship that has trickled
down from America’s precminent rescarch institutions to cast
“u shadow over the entire higher learning enterprise” (Boyer
1990, p. 121 including comprehensive universities and lib-
ol arts and community colleges. Expecting to alter the be-
havior of scholars at all kinds of institutions in the absence
ol & comparable reward structire seems unrealistic at best.

Scholarship and teaching

Another aspect of the debate concerning, the nature of schol-
arship is its purported relationship to college teaching.
Restoring balance between these two major functions of
college faculty—rescarch and weaching—has been at the
center of a longstanding philosophical debate over the very
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idea of higher education or, more precisely, the idea of a
university. On the one hand, we have the historical align-
ment of Jaspers. Griffith, and Wagener who included

research as part of the definition of a university (Barnett —
1992). On a pedagogical level, most faculty today express in Reconfig-
surveys the belief that research enhances teaching (Centra uring

1983). One survey by Jauch (1976) in particular reported departments
that 95 percent of natural science faculty and department for pur- )
heads at one college believed that research actually poses of
increases classroom effectiveness “by increasing awareness

and currency” (Centra 1983, p. 379). 5’3‘”‘{' .
On the other hand, we have the tradition of Newman, interdiscip-
Ortega y Gasset. and Sir Walter Moberly arguing that the linary
university “need not or, indecd, should not engage in re- cooperation
scarch. . . [for] knowledge in the context of discovery and is salutary
knowledge in the context of transmission are entirely differ- — #n theory,
ent enterprises” (Barnett 1992, p. 620-623). The majority of but difficult
contenmiporary scholarly studies, in fact, support the con- in practice
tention that “teaching and research are independent funce- to achieve.

tions, with performiance in one unrelated to the other”
(Centra 1983, p. 380). Barnett ironically notes that no debate
exists over the influence of teaching on research: “research
is seldom driven by curricular considerations but is normally
given direction by an interest structure based on academic
careers and the public use of knowledge™ (1992, p. 623).

“Aggregative” scholarship

The debate over the relative importance of research and
teaching and the relationship between the two is unlikely to
he resolved soon. In the interim. Daly (199:4) proposes a kind
of "aggregative” scholarship as a bridge between scholarship
and teaching. By expanding the definition of scholarship—
and the reward system that supports it—scholars will be free
to address a much wider audicnce for their publications.
Aggregative scholarship means selecting, analyzing, interpret-
ing, and summirizing the most imporntant and up-to-date
research finding in one's ficld, presented in nonspecialist's
linguage, for other Liculty members who wish to keep up
with advances in other fickds, for public school teachers who
need o keep abreast of changes in their subject specialtics,
and for members of the business community who want to
explore the commercial possibilities of new rescarch findings.
Dady (199 1) cites three advantages to aggregative scholar-
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ship. First. "it should impact direcily and beneficially on
undergraduatte teaching”™ (p. S1). As recipients of such infor-
mation, hard-pressed faculty members would be able 1o
continue their specialized research while remaining up-to-
date on advances elsewhere. The classroom payoff would
he lectures presented and discussions moderated by well-
versed instructors.

Second. "unlike research on pedagogy. the shift in stan-
dards necessary to legitimize aggregative scholarship would
be a relatively small one—both for college faculty them-
selves and for the journal editors and personnel committees
who judge their work™ (Daly 1994, p. 53). That is, aggrega-
tive scholars need not become expert in pedagogical theory
but will broadly communicate the findings in their own
fields. Daly cites examples of scholars who became “popu-
larizers™ of their disciplines without suffering the loss of
scholarky respectability: Stephen 1. Gould, life sciences:
Tacob Bronowski. mathematics: John Kenneth Galbraith,
cconomics: and Carl Sagan. astronomy.

Finallv. such scholarship “could help to make the eco-
nomic case for higher education by making a direet contri-
bution in two areas that have already been identified as
central to the rebuilding of the American economy—the
strengthening of competence and morale among public
school teachers and the capacity for innovation in the
American business community”™ (Daly 1994, p. 53). Factors
nutking the publication of aggregative scholarship patrticu-
larly beneficial to public school teachers include inadequate
professional development. out-of-date textbooks, and infre-
quently taught subjects. Within the business community.
such publications would assist decisionmakers to extract
from specialized research the information necessany to re-
nutin commercially competitive.

Dalv (199-0) concludes his proposial by reminding mem-
bers of the academy that eaching and veseirch, two vital
faculty functions, are currently in a state of disequilibrivm:
“The elevation of aggregative scholarship to scholalv re-
spectability, however, could help o restore the balance be-
tween the two to o state of healthy equilibrinm™ (p. 53).

“Enlarging the perspective”
[0 recent vears, nuany freulty and administrators have added
their voices 1o the debate by calling for an expanded view




of scholarship that, in the view of Paulsen and Feldman
(199%), “encompasses and encourages the full range of di-
verse creative talents of faculty, allows for different discipli-
nary perspectives, and provides a framework for the devel-
opment of mission statements expressing more distinctive
and differentiated priorities” (p. 615).

Perhaps the most influential voice confronting the research
monolith comes from the Carnegie Foundation for the Ad-
vancement of Teaching. In Scholarship Reconsidered, Boyer
(1990) proposes a four-dimensional model of scholarship,
each element separate yet interdependent: the scholarship of
discovery: the scholarship of integration; the scholarship of
application; and the scholarship of feaching. Paulsen and
Feldman (1993) veport that Boyer's proposal has already been
adopted by the National Project on Institutional Priorities and
Faculty Rewards for the purpose of promoting the reconcep-
tualization of scholarship among various academic disciplines.

The first element of the model, the scholarsbip of discor-
ery. consolidates graduate training with the rescarch func-
tion. “The processes of research and discovery lead to the
creation and advancement of knowledge, and expand the
capacity to make meaning out of existing knowledge”
(Paulsen and Feldman 1995, p. 623). Traditionally, the rite of
passage is the doctoral dissertation, which “offers definitive
proof of students” knowledge of their disciplines, ability to
cengage in independent research. and ability to present find-
ings in a coherent manner” (Hamilton 1990, p. 47). In many
disciplines, the dissertation represents a “new beginning”
after years of coursework, examinations, and trial scholar-
ship—class papers, research projects, masters’ theses. As an
integral part of doctoral education, the traditional disserta-
tion constitutes, in theory, a significant and original contribu-
tion to knowledge. However, as one dean who participated
in the Coundil of Graduate Schools study o The Role ared
Nature of the Docloral Dissertcation noted pithily, “What is
original may not be significant and what is significant may
not be original™ (quoted in Richlin 1993, p. S,

The dean’s comment underscores a set of problems dsso-
ciated with training tomorrow’'s scholiars and rescarchers:
“Although many faculty and others see the dissertation as a
sacred institution, not to be tampered with, other members
of the graduate education community increasingly agree that
parts of the process, as well as many of the final products,
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may be out of siep with the academic enterprise and, in-
deed, with society's overall intellectual and research needs™
(Hamilton 1990, p. 7).

Among already-established university rescarchers, the
current system of tenure and promotion necessitates the
implementation of fairly rigid timetables for kiunching re-
scarch projects and publishing results. In g 1990 survey ol
chicet academic officers on the relative importance among
teachirg, rescarch, and service, Miller (1993) reports that
more than a quarter observed their institutions moving to-
wurd research and away from teaching and service. The
trend was even more pronounced at doctoral institutions,
where 36 percent observed the same movement (Boyer
19907 In the prevailing milicu, it is no wonder that so many
faculty helieve that their publications “were merely counted,
never readd” by those making personnel recommendations
(Daly 1994, p. 7).

On an optimistic note. Camnis Trends 1995 (EL-Khawas
1093) reports that nuny institutions are just now beginning
to respond positively to Boyer's call for more balanee among
the teaching, rescarch, and service functions. In El-Khawas's
annuad survey ol over 500 colleges and universities,

Close do half hare increased the importance of teaching
i faculty cealuations. Among prublic research and
doctoral universitios, teeo-thirds reported such changes.
About four in ten institutions now gire grodier imfor-
tance to teaching in their hiring decisions. One-third
here made changes in the criteria for promotion of
Suaculty. About three in ten harve changed the criteria
fortennre. Antong public research and docioral i
rersitios, six in ten reported such charges (p. 20).

Few institutions, however, have begun to organize faculty
service initiatives, leaving such adtivities 1o the diseretion of
individual faculty members, The notable exceeptions are treat-
ment centers and technical institutes found on the campuses
ol the Lger public universities CEF Khawas 1995, . 20,

As Bover has acknowledged, the university rescarch es
tablishment has a neh and proud heritage ol achievement by
any standard of measarement. Restoring balanee among
Liculty functions, however, will go fae in aftirming the diver
sity and creativity ol college faculty, noall of whom need
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or should be wholly absorbed in searching for new facts or
creating newe knowledge and theory.

The second clement of the model, the scholarship of inte-
gration, means “making connections across the disciplines,
placing the specialios in larger context, illuminating data in a
revealing way, often educating nonspecialists, too “ (Boyer
1990, p. 18). The scholarship of integration has implications
for the conduct of rescarch and for the practice of teaching,
As it focus of research, integration includes interpretation,
“filtering one’s own research—or the rescarch of others—into
Larger intellectual patterns™ (p. 17). Since the growth of spe-
cialization, particularly afier the Second World War, scholars
have produced mountains of new data within specific disci-
plines. The concern remiins that an aceelerating “publish or
perish™ mindscet will encourage the production of unextrapo-
Lated data or, worse yet. reduce scholarship to pedantry. In
addition, the scholarship of integration promotes interdiscipli-
oy initiatives. Interaction among representatives of various
dhisciplines has as its purpose the generation of new coneep-
tual madels of our knowledge structure as well as an under-
standing of the roles specific disciplines play in that creation.

The scholarship of integration has implications for the
pracuce of teaching as weil, Typically, a student registers for
prerequisites, reguisites, and clectives spanning a variety of
disciplines. Possible and even appropriate connections
among disciphines are not usually made by the course in-
strictor: whatever synthesis does occur the student makes,
However, facudty engaged in the scholarship of integration
are perhips ideal candidates to develop and implement
miegrative teaching weehnigues. A scholarship of integration
can be nurtured. at least i part, by redirecting institutional
rewirds o encourage scholars, in their rescarch and in their
teaching, to continually shape and reshape the boundarics
ot human know ledge.

Fhe next element of the madel, the scholarshipy of applica-
fon, “moves toward engagenient as the scholar asks, ‘How
. hnowledge be responsibly applicd 1o consequential prob-
lems? How can it be helpful to individuals as well as institu-
nons?” And further, *Can social problems themselres define an
dgenda for scholarly v estigation?™ (Boyer 1990, p. 20).

in linking theory with practice for the purpose of apply-
g knowledge 1o solve socicty's problems, American col-
leges and universitios are ar the center of a historic paradox.
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On the one hand. American higher education institutions,
particularly land grant colleges, have a long-standing com-
mitment to social service. The agricultural and mechanical
revolutions of the nineteenth century owe much of their
momentum to the utilitarian mission of these institutions, On
the other hand, “the scholarship of practice lost its pragmatic
roots when the professional schools became part of the
university and adopted the academy's emphasis on science”
(Richlin 1993. p. 44). It has been argued that the 1910
Flexner report on medical education did much to
dichotomize theory and practice, by separating knowledge
into hierarchical stages—theory and research at the top,
clinical practice at the bottom (Rice and Richlin 1993),
Following the lead of medicine. many other professions
such as law, engineering, and dentistry followed suit with
their own versions of the Flexner report and instituted aca-
demic reform that put increasing emphasis on the basic
scientific component.

A modern scholarship of application requires first and
foremost an indication of parameters. *To be considered
scholarship, service activities must be tied directly to one's
special field of knowledge and relate to, and tlow directly
out of, this professional activity. Such service is serious,
demanding work, requiring the rigor—and the accountabil-
ity—traditionally associated with research activities™ (Boyer
1990, p. 22). Professional service might include. but is not
restricted to, “technical consulting, evaluation and policy
anmalysis, scholarly writing for the nonspecialists, technology
transfer mechanisms, and related extension activities™
(Paulsen and Feldman 1995, p. 629). Furthermore, service
must be distinguished from citizenship. Campus activities,
such as sitting on committees or advising student organiza-
tions, and civic activities, such as charitable work. should be
encouraged but not conlused with scholarship.

Undike the German university paracligm, where knowl-
cdge is an end in itself, the American university has the
oppaortunity to confront its own history and fulfill one of its
triditional missions by putting the needs of a pragmatic
society on an equal footing with the scholarship of discov-
cry. UThis enfarged view ol scholarship,” Rice and Richlin
conclude, Hif taken seriously, promises to make (omorrow’s
prolessotiaie more e ponsive to the shifting scholarly needs
ol society™ ¢1o93, p. 77).
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The final element of the four-dimensional model is the
scholarship of teaching. For community and liberal arts col-
leges and, in many instances, comprehensive universities.
teaching remains today the central mission. Even rescarch
institutions are beginning to address the ethical—not to
mention the political—dilemma that arises when the educa-
tion of large numbers of well-prepared undergraduate stu-
dents is entrusted, at least initially. 10 graduate student
teaching assistants (TAs).

As the stock of teaching rises, so too do the opportunities
to elevate teaching to a level of serious scholarship. For many
years Cross has promoted the role of “classroom researcher—
one who is involved in the evaluation of his or her own
teaching and learning, even as it takes place. Such a person
should be trained to be a carcful observer of the teaching
process, to collect feedback on what and how well students
learn, and to evaluate the cffectiveness of instruction™ (Boyer
1990, p. 6. Bover suggests that at community colleges, fac-
ulty so inclined might benefit from using a rescarch model to
evaluate and improve their own teaching, “We still have
much to understand about how students learn, especially
those from less advantaged backgrounds, and faculty in com-
munity colleges should be authorities on this tusk™ (p. 6.

At liberal arts colleges, where teaching undergraduates
reniing the raison d'étre, the reward structure should sup-
port both the scholiarship of teaching and integration,
Interdisciplinary rescarch and teaching play an imporntant
role in creating the ideal learning environments espoused by
such institutions.

Research universities as well need o expand their defini-
tions of scholarship if not their missions as institutions. As
one doctorate-granting university president put it, “This cam-
puis should be o place where great weachers and great re-
searchers function side by side. We should have the confi-
dence to sav, “Look, vou're a great researcher and we iare
cager to have vou here doing what vou do best.” We should
also e able o say to o colleague, “You are terrific with stu-
dents, but vou are not publishing. Stll we want you to help
us perform an important mission on the campus™ (Boyer
1990, p. 39). Restructuring the definition and scope of schol-
arhv activity to incude great teaching reaffirms the centrality
of undergraduate education even at “research™ institutions.,

Although there is a large hady of existing pedagogical
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research, Rice (1991) has suggested that a fresh dialogue on
the scholarship of teaching ought to begin anew. The teach-
ing-learning process is of such complexity and significance
as to warrant the scholarly attention of our most able theo-
rists and practitioners. Previously, improvement in teaching
was cffected in isolation and by trial and error.

Clearly there is an emerging national recognition of the
importance of good teaching in postsecondary education.
Flevating the scholarship of teaching—und the scholarships
of integration und application—to the level of discovery will
assist in restoring the balance between the historic trio of
faculty activities—tenching, research, and service. If “our
entire higher education culture is based upon the presump-
tion of faculty prerogative.” as Doucette (1993, p. 33) usserts,
then it must be faculty in concert with administration who
reengineer the fundamental changes that the various social
and economic forces at work in society will otherwise soon
mandate.

Online Scholarly Communication and Collaboration
New computer-hased technologies become important tools
in the reform of traditonal scholarship. The relative ease
with which scholars today can obtain information and com-
municate with colleagues is paving the way for proposed
new forms of scholarship, such as those promoted by the
Carnegice Foundation for the Advancement of Teaching. The
Internet and World Wide Web (WWW), in particular,
promise, in Harnad's words, to “substantially restructure the
pursuit of knowledge™ (1990, p. 342).

The Internet, a collection of networks that spans the
globe, functions as the backbone for todayv’s online scholarly
communication and collaboration. The World Wide Web, a
hy pertext-based document retrieval system on Unix-based
muchines linked to the Internet, has become the most popu-
far Internet network. Furthermore, an Internet 11 has been
proposed for the national research community, in part to
exploit more fully broadband network capabilities and, in
part, to aiitigate some of the negative impact that privatiza-
tion and commercialization have produced on the network
svstems (Roberts 1990,

Electronic global interactivity has salutary implications for
the scholarship of teaching, discovery, integration, and ap-
plication. The scholarship of teaching, Tor example, has
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greatly benefited from the explosive growth and develop-
ment of the World Wide Web. It prenetwork scholarship was
characterized by spatial-temporal and economic constraints,
today’s scholarship of teaching-—courtesy of the WWW—is
characterized by unprecedented access to expertise in con-
tent and curriculum design, evaluation methodology, graph-
ics and visual communications, cognitive and behavioral
psychology. computer programming, and marketing.

A number of WW homepages have been constructed for
the sole purpose of brokering information on curriculum
development. SunSITE (www .sunsite.queensu.casdocalov)
overview.hitmb (Accessed fune 30. 1997), tor example, has
proposed a series of initiatives aimed at developing and pro-
maoting new educational technologies that can be proven to
serve real fearning needs in a realistic educational context.
Queens University, the sponsor of SunSITE, believes that “the
future success of the new technologies will depend upon
whether they can be applied casily and cheaply by typical
professors teaching typical students, not just by a small band
of enthusiasts to a small and selective group of students un-
der highly atificial Gand costly) conditions™ (p. 1) To that
end, SunsITE is developing and maintaining Web pages that
will include an online international database of contacts to
curriculum designers: annotated directory of existing
resources (Web sites, listservs, newsgroups, ete.) related to
cducational technology: i global conference calendar listing
workshops, seminars, and conferences on curriculum devel-
opment: and clectronic workshops with “guest speakers”
mediated with interactive videoconferncing software.

Other very valuable resources for teachers and educational
rescarchers are the information clearinghouses for course-
ware for higher education on the WWW. Courseware may be
defined simply as the sunt of the content and the electronic
vehicles used to convey content, including course syllabi,
assignmients, chiss calendars, lecture notes, exams, and inier-
active products (commiercial or sharewsrre). The World Lec-
ture Hall at the University of Texas (www atexas.cdu world
lecture) CAccessed fune 30, 1997) is one such clearinghouse,
nmaking available hundreds of links to homepages created by
faculty delivering courses or class materials on the WWWw.
Intriguing illustrations, Web courses, or netteriils include 77
Electronic Rencissance from Boise State University, the
Virtaad Media Leh From the University of Pennsylvania,

I
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Multimedia Textbooks from the Virtual Hospital at the
University of lowa, and Hypertext Supreme Court Cases from
Cornell University. (Accessed fune 30, 1997.)

The scholarship of discovery—and to a lesser extent the
scholarships of integration and application—is on the
doorstep of a major revolution. Constrained only by old
ways of thinking about publication and scientific communi-
cation, scientists today can communicate and collaborate via
the Internet with a speed, scope, and scale that no previous
methods could ever come close to providing. Extending a
basic arca of knowledge for the purpose of extending the
frontiers of a field begins of necessity with the “prepublica-
tion phase of scientific inquiry where most of the cognitive
work is donce” (Harnad 1990, p. 342). This phase often com-
mences with a literature review, consistent with available
university resources. Previous researchers would travel to
the campus library during posted hours and manually scarch
for hard-copy documents arranged alpha-nunmerically on
wooden or metal shelves, On the virtual campus, the re-
tricval power of Online Public Access Catalogs (OPACs),
with their Boolean capabilities and varicus search engines,
not only climinates spatial-temporal constraints but encour-
ages creative new searches of traditional sources (Tomer
1992). Furthermore., the costs associated with the purchase
and storage of commercially distributed print books and
journals are greatly reduced as electronic journals gain us-
cendancy.

Internet now empowers scholars o use remote library
OPACs on an interactive hasis and to vansfer documents
from distunt repositories to the scholir's own microcomputer
(sSilberger 199%). Telnet, an interactive computer program,
provides the capability of gencrating a customized bibliogra-
phy of national or international schokurship. ~To some degree
the availability of OPACS throughout the world is providing
an alternative to the expensive. commercially produced re-
mote online bibliographic databuse svstems™ (Silberger 1995,
p. 105, Meanwhile, to tansfer documents cither {from or to a
remote network resource, o scholar emplovs an TP ile
transter protocol) progeam. One application has scholars
~submitting documents to archives Tor retricval by anony-
mous FIT in order to broaden the prepublication peer ve-
view process” (Sitherger 1995, pe 1050 Tomer (1992) specut-
Lates that when and i Congress finally: enacts legislation
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creating the National Digital Library, full-text libraries will be
converted into machine-readable format and then made
available for FTP. The nearly 25 terabytes of data that make
up the holdings of the Library of Congress would form the
backbone of the electronic library. Project Gutenberg at the
College of St. Benedict is another attempt to provide access
to public domain books via FTP (Tomer 1992).

Many continue to hold the view that academic applica-
tions of network resources are chiefly the province of com-
puter engineers ancd physical scientists.

If. bowerver. libraries haeve been and continne Lo be the
laboratories for research in the hinmanitios (and to a
lesser degree, in the social sciences), then the arvailabil-
ity of library catalogs and other library resources over
the nternet (and other wide-area networks) may be ds
much, if not maore of. a boon for the linguist as for the
physicist ... CTomer 1992, p. 90).

Tomer's aside notwithstanding, social science research
stands to benefit significantly from new information tech-
nologies. If they were merely to assist rescarchers perform
the same tasks more efficiently and effectively. Miller (1993)
observes., then the new technologies would be valuable
indeed. However, the scope and content of social science
rescarch are also directly affected. Other scholarly
disciplines. such as art. anthropology. historv, and ¢conom-
ics, are also being revolutionized by information technolo-
gies. The tansforming potential of powerful data retrieval
mechanisms have not only hegun to alter the methods of
research but o redefine. in the process, the very meaning of
research.

The new technologices also enable scholiars to communi-
cate and collaborate with others around the world, Silberger
(1993 quotes Harnad who has coined the expression schol-
carly skyeeriting to denote how computer-mediated communi-
cation, particularly mternational e-mail, has fostered growth
in scholarly discussion groups. Online scholarly discussion
groups “can casilv encompiss the informality of a0 casaal
dialogue, the pseudo-formality of conference presentations,
the social mechanisms of the invisible college. and, increas-
inglv, the rigor of scholarly publication™ (Muns 1995, p. 1520,
Two of the distribution mechanisms are Usenet newsgroups
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and the Internet listservers. Both are online discussion
groups differing mainly in the degree of control a scholar
exercises regarding the content and volume of e-mail so-
licited. So much scholuarly collaboration has resulted, often
transcending traditional disciplinary boundaries, that
Yavarkovsky (1990) has aptly nicknamed the network “the
collaboratory.”

Network colluboration also mukes possible the creation of
original modes of reseuarch. In the social sciences, for in-
stance, network collaboration may lead to the development
of powerful new analytic instruments. The same case might
be made for other disciplines. particularly in the humanities.
where new, discipline-specific, analytic research tools are
even less likely to be developed without the kinds of collab-
orative efforts made possible by network affiliation.

Obviously not all faculty, no matter their discipline, elect
to become network literate, though Muns (1995) contends
using the network requires no more time or intellect than
learning to play ordinary card or bourd games. In such in-
stances, unother kind of compromise makes perfect sense.

Researchers are seeking ont and forming collaborative
tecins with support persownel on their campnes, partic-
wlarly librarvians and computer center personuel.
Although the netiworks offer powerful pessibilities. they
recuire specialized knowlodge of bardware, softicare.
tetecommuenications, and information retricval and
metrripulation techniquies. ft simply is impracticad for
someone with specialized knowledge in one area to
sprerdd the time to master these other specialties
(Silberger 1993, p. 106).

By extension, the scholarships of integration and applica-
tion are served by aceelerated online communication and
collaboration. The Internet has made possible a collapse of
the historic barriers between faculty and other departiments,
corporations, and federal and state government agencices.
The WYWW alone contains thousands of Wels sites designed
to help faculty identify and locate other rescarchers with
interests and expertise similar to their own, regardiess of
formal or academic standing. Increasingly, instinions, cor-
porations, and government agencies are establishing elee-
tronic versions of technology transfer offices, like the ones
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at Stanford University (www leland.standford.edu-group
OTL external.html) (Accessed June 30. 1997) or the vari-
ous U.S. laboratories, such as Argonne, Sandia, and Ouk
Ridge (mww.galaxy.cinet.net- GJ tech-transfer). (Accessed
June 30. 1997).

Today faculty have a range of options with respect to col-
laborative research. Should they choose to collaborate. faculty
may follow the waditional path of working locally with other
scholars and being assisted by students on projects of shared
interest. ~Two sociologists working together on a study of the
attitudes of residents of a local subsidized housing project is
an example of this kind of traditional teamwork™ (Austin and
Baldwin 1991, p. 20). Or faculty may opt to participate in
large-scale, crossdisciplinary rescarch projects involving a
multifaceted research problem. “The Manhattan Project that
secretly employed large numbers of scientists in the rescarch
that led to production of the first atomic bomb is perhaps the
best known example of modern teamwork™ (Austin and
Baldwin 1991, p. 20). However, whether faculty choose to
engage in traditional” or "modern” collaboration, new tech-
nologices otfer scholars opportunities to develop and apply
original, discipline-specific. analytic tools of research: o culti-
vate new working relationships with scholars around the
globe: and to explore subjects of mutual scholarly interest
bevond disciplinany and institutional houndaries.

New Epistemologies for Different

Forms of Scholarship?

No discussion ot the nature of scholarship would be com-
plete. especially one proposing a reconceptualization, with-
out confronting issues of epistemology. such as those ad-
dressing different kinds of knowledge and the degrees of
cerainty for cach kind. The prevailing institutional episte-
mology that underpins the scholarship ot discovery is em-
piricism—what Schon (1995) calls “technical rationality”

(p. 29—which posits that human knowledge derives from
what is presented to the mind by the senses or by introspec-
tive awareness through experience. Rescarch of this kind
invohlves rigoroushy controlled experimentation. statistical
analysis of observed correlations of variables, or disinter-
ested theoretical speculation™ (Schon 1995, p. 29 Schoen
argues perstasively that if the new forms ol scholarship
advanced by the Camegice Foundation for the Advancement
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of Teaching—the scholarships of integration, application,
and teaching—are to mean anything, “the new scholars must
produce knowledge that is testably valid, according to crite-
ria of appropriate vigor. and their claims o knowledge must
lend themselves to intellectual debate within academic
(among other) communities of inquiry” (p. 27).

The proposed new forms of scholarship swould most cer-
tainly come under sharp attack by traditionalists if the knowl-
edge they produce is testably invalid by current empirical
standards or, worse yet. if apgropriately rigorous criteria can-
not readily be established to measure its degree of cenainty.

In such a context. a senicr facilty member might argue
thet [ your can't namie the cariables and measire their
values, and if you can’t create control groups or man-
age randon assigiinent of subjects to treatment and
control groups, then you can't possibly generate valid
knowledge. i the absence of these conditions, he or she
mipht argne. you 're not doing rigorons reseaich, i
cadir't count as real scholarsbip. and it's not deseriing
of promotion or tennre (Schon 1995, p. 3+4).

Two examples of the epistemological dilemma
confronting the new scholarship. cited by Schon. recently
accurred at MIT. In the first instance. a promising young
junior faculty member in the department of civil engineering
was denied tenure because the “research™ he was conduct-
ing could not be evaluated by the commitee on tenure and
promotion examining his case. He had developed two com-
pleie programs, A and B. the first being an intelligent tator-
ing svstem designed to assist civil engineering students learn
statics. Program B was conceived as a design tool that cre-
ated a virtual environment for experimentally testing the
stractural load-bearing capacitics ol student-designed
bridges and trusses. Interestingly, the brightest engineering
students rejected (or plavtully subverted) program A, finding
it uninspiring. On the other hand, program B, which fre-
quently displaved unanticipated effects of load on structure,
<o enthralled farge numbers of students to the point of send-
ing them back to the texthooks 1o reexamine theory. The
faculty member, who obviouslv knew “how to design soft-
ware and get it to work in the design Liboratories, did not
know how to nuhe rescarch” out of it—that is, to read mio
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his inquiry a question that could be subjected to empirical
research”™ (p. 33).

But. of course, for any problem of interest to teaching
and learning, tnsofar as it arises and is studivd in the
actual contexts of practice. one cannot establish true
control groups, create random assignments, eliminale
potentially confounding pheriomenon, or, in general,
mect the standards of normal-science rigor. Hence. there
can be no such thing as a “scholarship of teaching”
nnless we change the ritles that gorern what counts both
as legitimate knowledge and as appropriately rigorous
resectrch into teaching and leariring (Schon 1995, p. 34).

In Schon’s view. the faculty member might have used
what he observed of student reaction to his programs as a
springboard for original rescarch. However, the research
would of necessity be “action research,” distinet from but
cqual to traditional research and requiring appropriate crite-
ria as 2 basis for evaluation.

Perhaps there is an epistemology of practice that takes
Judler accotint of the competence practitioners some-
times display in sitnations of wncertainty. complexity,
intiqueness, aid conflict. Perbaps there is a way of
looking cat problemi-setting and intuitive artistry that
presents these activitios as describable and as suscepti-
ble to a kind of rigor that falls cutsicde the bonndaries
of technical rationality (p. 29).

Thus, the voung taculty member niight have engaged in a
legitimate but difterent form of rescarch if the organizational
culture had supported efforts o develop new standards.

In a related instance at MET, Schon recalls how Project
Athena was initiated in 1982 to study the use of computers
in undergraduate education. A series of case studies were
undertaken in four departments and, after a period of time,
it became obvious to several members of Athena's Executive
Committee that such studies, including the case of the civil
engineer denicd tenure. raised more questions than invest-
gators could possiblv hope o answer, Furthermore, the pro-
jeet, whose mission was evolving, neceded i commitment
from the full executive committee for its continuation. 1t
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when the new proposal was submitted, it was rejected by
the full committee, largely on the strength of 4 remark made
by one of MIT's senior cognitive psychologists and an influ-
ential member of the administration: “We don’t know any-
thing about learning! Nobody does. And since we don't, it's
ridiculous to talk about doing rescarch on how the com-
puter may help people learn science or engineering” (p. 33).
The cognitive scientist's recommendation to discontinue
Project Athena was perfectly consistent with the prevailing
institutional epistemology.

For faculty members seeking to pursue new forms of
scholarship. organizational transformation would have to
permeate the institution.

Peaple in g position to influence the institistion's pro-
miotion and teniire processes wonld bave to learn bow
the design of editcational softiware can he seen as legiti-
miite research—the scholarship of application, or
teaching, or hoth. The institution also would also have
10 lecrn bow to critique such research, to create for it a
contmunity of inquiry capable of fostering an 1inder-
standing of the kind of rigor appropriate to it—perbaps
eren to helpy young faculty mewmbers learn bow to do it
(Schon 1995, p. 33).

To advance the scholarship of teaching, application, and
integration, institutions need. by necessity, to become what
Senge (1990) contends successtul corporations are abready
becoming—Ilearning organizations “where people continu-
ally expand their capacity to create the results they truly
desire, where new and expansive patterns of thinking are
nurtured, where collective aspiration is set free, and where
people are continually learning how to learn together™
(quoted Dy Tapscott 1995, p. 202).

Summary

The impetus for today’s spirited debate over the natare of
rescarch and the role of the scholar cun be traced to a num-
ber of recent social, political. and ceonomic trends. outlined
in section one of this monograph. For over 350 years, the
American scholar has assumed the mantle prescribed by a
society secking definition and direction. Colonial college
Laculty prepared students Tor the ministry ina Targely theo-
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cratic culture. Research and scholarship was an amateur
undertaking. privately supported, and outside the pale of
higher education. An era of post-Civil War pragmatism pro-
duced land grant institutions that nurtured an agricultural
and mechanical revolution. Faculty were enjoined by society
to perform a service function by training young apprentices
in applied research and technology. At about the same time,
universities across the nation were ahsorbing and institution-
alizing important elements of the German university
research model. particularly graduate education. Today's
American higher education establishment is an aggregate of
three functions—teaching, service, and research—which at
various times in our nation's history colleges and universities
were called upon to perforn.

Critics of American higher education today contend that
especially since the Second World War, faculty have placed
greater emphasis on the rescarch function, to the detriment
of teaching and service at a time when our culture demands
the preparation of workers for a competitive and volatile
cconomy. A new educational paradigm is called for, but the
academy has been dilatory in its response. Recently, how-
ever, voices from within the academy have proposed
reconceptualization of scholarship, one that expunds the
practice of present-day research to include integration. appli-
cation. and teaching.

The new computer-hased technologies. particularly the
internet and WWW, are becoming increasingly necessiry
tools in the reform of traditional scholarship. Revolutionary
breakthoughs in scholarly communication are paving the
way for improvements in curriculum development. prepubli-
cation peer review, and technology transter.

New forms of scholarship may necessitate @ new episte-
mology. The scholarships of integration, application. and
teaching entail “action™ rescarch that may fall outside the
boundarics of prevailing institutional epistemology. College
and universities must become learning organizations that
foster originality and innovation.

New forms
of scholar-
ship may
necessitate
a new epis-
temology.
The scholar-
ships of
integration,
application,

and teach-

ing entail
“action”
research
that may fall
outside the
boundaries
of prevail-
ing institu-
tional epis-
temology.
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CREATING A CULTURE OF QUALITY

Technology is the most purely buman of bumainity’s
Jeatures, and it is the driving force of human society.
The defining benchmarks of the epochs of buman bis-
tory are the dominant technologies: the stone age, the
bronze age, the iron dage. the industrial age.

Lewis Perelman (1992, p. 239)

Work and learning have become synonymous in today’'s
information economy. To remain marketable, workers must
continually upgrade their knowledge base and technical
skills. Likewise, competitive organizations must become
learning organizations, ones that encourage personal and
team decision making and equip decision makers with the
most complete information available (Argyris and Schon
1978: Fiol and Lyles 1983). Equipped with the latest informa-
tion technologies, employees create solutions where the
rubber meets the road. “There is no substantial competitive
advantage today,” argues Tapscott (1996), “other than orga-
nizational learning™ (p. 202). The more progressive academic
institutions have assimilated this principle of distributed
empowerment in response to major societal trends including
the rising tide of consumerism. A transformation of organiza-
tional structure and culture, for the purpose of improving
the quality of academic programs and services while poten-
tially reducing costs, is beginning to redefine today's college
cumpus.

The Structure of Academic Institutions
The traditional organizational structure for business and
industry is vertical in design. The familiar metaphor is the
pyramid, with power and authority emanating from the apex
and descending to the base. With historic ties 1o botly the
church and to the military, corporate burcaucracy contiains
layers of middle managers functioning, in part. as conduits
hetween upper-laver decisionmakers and lower-level rank-
and-file. Personal initiative. creativity, and innovation are
relatively foreign concepts to most emplovees in the tradi-
tional corporate environment, except perhaps for pertunc-
tory opportunitics provided by a suggestion box™ The traddi-
tional structure is often unresponsive o the wants and needs
of customers because the employees ina position to provide
satistaction are not fully empowered to do so.

The traditional organizational structure of academic insti-
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tutions borrows heavily from the church and the military but
increasingly from modern corporate burcaucracies. It pos-
sesses an administrative hierarchy, a formal division of labor,
and a clerical support apparatus. It is not unusual for job
titles to reflect a corporate bias: chiefl executive officer, chief
financial officer, executive director, director of labor rela-
tions, director of human resources, director of MIS, director
of public affairs, director of facilities. While they share other
attributes as well, the differences between academic and
corporate structures are noteworthy.

A number of models have been advanced to describe the
unique organizational structure of higher education
Baldridge 1971 Baldridge et al, 1978; Blau 1973: Bartkovich
1983: tHendrickson and Barkovich 1986; and Millet 1962),
Millet (19621 and McClure (1993) contend that colleges and
universitios iare communities of scholars, *loosely organized
groups of semi-autonomous fuculty who retain authority
ovor the teaching and eescarch processes™ (MeClure 1993,
.18 Ina subsequent publication, however, Millet (1978)
acknowledges that the colleginl model has limitations and
does i injustice to the variety of higher education institu-
tions CHendrickson and Bartkovich 1986). Baldridge (1971
proposes i political model. one that pits three interest
groups—Liaculty, students, and administrators—against one
Another in pursuit ol organization:al control. T lowever,
Baldridge's twpology was produced at a tinwe in which cam-
pus proiest and confrontation were quite common. Finally,
Biau €197 3) presenis a model, Liter supported by Baldridge
et all (1978 and turther enhanced by Hendrickson and
B.artkovich ¢1980) which addresses both institutional vari-
ables and political processes. In Blau's hifurcated model of
higher education institutions, two decision-nuking spheres
evast. the burcaueratic and the academic:

The nereciicratic sphere ceolreed from thaose housckeopr-
g functions cid support services for which it takes
responsibility. A hierarchy of authority and decision
making wds set . divisions of labor were well defined,
and formedized procedires were developed. 1n some
tnstititions todeay, whether becanse of « strong board
orcentiadization of authorvity by a strong president, the
hurcancratic sphere dominates.

O the ather band, the acadeniic sphere is chearde-
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terized by minimal definition of divisions of fabor and
Jormalized procedures. Authoiity lies with faculty who
in the ideal state as a community make decisions in
dcademic matters. This sphere is like Millet's commii-
nity of scholars. it those institutions where it domi-
nates. factldly bave a great deal of aitonony and de-
partments are the base unit of decision making. This is
in contrast to the buredaucratic sphere which is rele-
gated to support services onfy (Hendrickson and
Bartkovich 1986, p. 307-08).

Building on Blau's bifurcated system, Hendrickson and
Bartkovich (1986) have conceptualized o taxonomy of col-
leges and universities that accommodate political processes
and institutional variables, The four organizational types are
Durcancratic, burediicratic:acddenic, academic/buredit-
cratic, and academic.

In hureancratic institutions, the burcaucratic sphere, par-
ticularly upper levels of administration, predominates over
all other decision-making bodies and activities. Faculty and
departmental autonomy is minimal and labor relations e
adversanal. Academic decision making. established at the
board level by formal policies and procedures, typically
resides with the dean or vice-president of instruction. “Some
community colleges and some public and private baccatau-
reate institutions fit into this category™ (p. 308).

In bureaucratic/zacademic institutions, the bareaucratic
sphere continues to dominate decision-making processes.
While faculty and departments enjoy very lidde autonomy,
an academic sphere does exist in the form of o faculty sen-
ate and college-wide standing committees. When deemed
necessary, the burcaucratic sphere supersedes faculty deci-
sions even in those narrowly defined arcas where they exer-
cise influence. “Public and private four yvear institutions typi-
cally characterize this group. Some state colleges which are
part of a state system with a history of evolution from nor-
mal schools seem to fitas the best examples of this tixo-
nomic type” (Hendrickson and Bartkovich 1986, p. 308).

In acacemic-hirreancratic institutions, the academic
sphere participates nore fully in institutional decision-miak-
ing processes. While laculty and depantiment autonomy exist
to some extent, institutional policies and procedures are in
plice, monitored b college-wide curriculum committees, to
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guide decisions as they relate to program changes and
course approval. Faculty research is expected and encour-
aged, but this function will vary by school and department.
“The classic examples of this institutional type are regionally
prominent universities and land-grant institutions under
strong centralized state systems™ (Hendrickson and
Bartkovich 1986, p. 309).

Finally, in academic institutions, the academic sphere—
often noteworthy because of its cast of nationally prominent
academic luminaries—predominate over the bureaucratic
sphere, which serves mainly to provide academic support
services and housekeeping. Course and curricular decisions,
as well as promotion and tenure, are vested with faculty
within departments or schools. This type of institution is
undoubtedly the inspiration for Millet's (1978) and McClure's
(1993) “community of scholars™ organizational type. “The
best examples of institutions within this type are pristigious
public and private universities and some private colleges™
(Headrickson and Bantkovich 1986, p. 309).

Reforming both spheres of the traditional academic struc-
ture requires an understanding of several emerging techno-
logical trends, which have the potential to link individuals,
groups, and spheres, forming new and unigue strategic al-
liances. Tt will also require sensitivity to the diversity of insti-
tutional types, political entities, and faculty needs. On the
virtual campus, the availability and integration of informa-
tion resources, “where essentially everyone is connected to
cvervthing from everywhere™ (Crow and Rariden 1993,

. 467), have laid the groundwork for a transtormation of
organizational structure and culture.

Reforming the Bureaucratic Sphere

We must occasionally remind ourselves that such traditional
business practices as standardized accounting procedures,
marketing techniques, and strategic planning have been
basic components of college and university administrations
for only a short time, Chaffee and Shere (1992) trace the
cvolution of these practices on American campuses:

The demand for financial acconntability in the 19005
ushrered in stenderd acconnting meastres and practices,
with leadcership from the National Center for Hligher
felucation Management Systems. Prosstres 1o niainlain
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enroliment in the 1970s brought the concept of competi-
tion cnd marketing—previously considered wnicoith at
boest—to the ivory tower. By the early 1980s, the continie-
ing struggle to maintain bote onrollments avud finances
led s to strategic plenming, our fisst sustained initiatives
to think sevioushy about our environment. the services e
render, and the need to anticipate the futire (p. 2).

Fortunately, none of the gloom and doom scenarios envi-
sioned by early critics of administrative reform have maieri-
alized. Nonetheless, a good deal of skepticism renains, par-
tcularly in the academic sphere.

Recognizing that radical change in higher education man-
agement is necessary 1o avert the crises that colleges and
universities fice oday, many institutions are looking once
again to the business sector for solutions. To improve qgual-
itv. 1o increase productivity, and to reduce costs, many are
incorporating the principles of Total Quality Management
CIQAMY. also known as Continuous Quulity Improvement
(CQD or Kaizen (Assar 1993: Brigham 1993, 1994 Chaffee
and Sherr 1992; Entin 1993: Ernst, Katz, and Sack 1995
Ewell 1993: Garvin 1983 Marchese 1993 Sevimour 1992,
1993 and Sherr and Tecter 19910, As Marchese (1993) re-
calls, “a few campus pioneers began their TQM effort in the
cightics: the big wave of interest kicked in during the 1991-
92 academic vear; by now, it's hard to find a campus with-
out a knot of people trving to implement the thing”™ (p. ).
Coupled with new information resources deploved to facili-
tite the transformation, the burcaucratic sphere is being
reengineered [or the next cenuiry,

In axionuatic form, TOM (an expression coined by the
Department of Defense in 1983) is “mecting or exceeding
customer needs” cSevmour 1992, p. 13), 1t originated in the
work of statistician W AL Shewhart at Bell Laboratories in
the 19208 (Garvin 1988), shewhart developed a statistical
quatlity control method designed to evaluate product quadity
during rather than after the assembly process, significantly
improving both the quality of nunutactured goods and the
productivity of line workers while reducing final inspection
costs. In the 1930s, TQM advocates such as Juran and
Deming persuaded the Tapanese to rebuild their war-ravaged
industries from the ground up, using organizational proto-
tpes founded upon quality nunagenent prindiples.
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As Masland (1985) observes, American corporations, bat-
tling stff international competition and recessioniary pres-
sures at the top of the 1980s, began to take notice of
Japanese management techniques articulated in such best-
selling works as Ouchi's Theory 7 (1981), Pascale and Athos’
The Art of Japanese Management (1981), and Deal and
Rennedy's Comporate Cultures (1982), Having come full cir-
cle. TQM has found a resting place where the theory orioi-
nated, in American manufacturing firms. Its subsequent
adaptation and implementation in the American service sec-
tor has not gone unnoticed by management consultants to
higher educadon institutions. In fact, since 1985 when Fox
Valley Technical College incorporated a quality improvement
program—followed four years Later by Oregon State
University, the first major research university to practice
TQM—-hundreds of other colleges and universities have
begun to embrace the principles of Total Quality
Management (Brigham 199-4).

According o Chaffee and Sherr (1992),

TOM Is a comprehensive philosophy of living e work-
g i ovganizations, empbasizing the relentless prosnit
of continnous improvenient. [t enconmpeisses ait exten-
sive array of tools. Its essence can be simplified 1o three
idleas: defining gueality in terms of the needs of the peo-
Do anied groups theit the organization serves ..., ini-
proving an organiization s work performiance or “lech-
wical system ™ (process anelysis and Duprovement ..,
aited improving the administrative system (personnel
andd oryanization issieesip. 3.

Underpinning these three ideas is the management philoso-
phy of W Edwards Deming. Deming's widely quoted
“Fourteen Points” for organizational leaders are Tess
method of operation than aset of principles on which to
ostablish an organizadonal culture commited (o continuous
quality improvement. They include such directives as, “Drive
out fear, so evervone may work etfectively for the
company,” “Eliminate slogans, exhortations, and targets for
the worktoree asking for zero defects and new levels of
productivity.” and “Put everybody in the company to work
to acconiplish the transformation. The transformation is
ceverybody's joh™ (Chaffee and Sherr 1992, pai). As these
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principles are absorbed and applied. the organization’s cul-
wre is defined. According to Owens (1987),

Organizational culture is the body of solutions to prob-
lems that bas worked consistently for a group and thet
is therefore taught to new members as the correct way
to perceive, think about. and feel in relation to those
problews. Over time., arganizational cultire takes on
medaring so deep that it defines asstmptions, values,
beliefs, norms, aned even the perceptions of participants
in the organization. Though cuttire tends to drop from
the conscions thoughts of participeants over time. it con-
tinues Lo powerfuldly creote meanting for them in their
work aned becomes “the rules of the game™(p, 1971

Sinve an organization is inextricably linked to its culture
(Curry 19923, Chaffee and sherr contend that for TQM o be
successful at higher education institutions, it must inevitably
permeate the higher education culture, from top to bottom,
There are a number of models available for implementing,
TQM. Sevmour (1993) identified three common approaches:
¢ the cascade model. in which op management generates
the impetus. with the expectation it will How downwurd: (2
the infection model, in which attempts are made o diftuse
the principles of TQM from various selected organizational
sectors: and (3) the foose-tight model, in which organiza-
tional leaders, encouraged by upper management, promoie

the practice and the philosophy throughout the orginization.

However, Brigham (199 contends that such “low key. ess
strategically oriented approaches risk generating insufficient
maomentum or ention” (. 3). Chatfee and Sherr (19921
have proposed steps for developing a TQM program on
college campuses that are sustainable.

The first step. defining quality, varies from one setting 1o
another. A factory Hloor, a surgical suite, and an insurince
office are three distinet scttings, cach with its own standard
of quality. At college or university, quality may be defined
s meeting the educational needs of its constituents, Such
instititions obviously serve students in the classroom. But
they also senve taxpavers, parents, alumsi, donors, andd
grant agencies™ (Chaffee and Sherr 1992, p. 21 While
sevimour (19921 insists on the use of the term “customers,”
Chattee and sherr prefer the less commercial “bencficiaries”

The Yotneal Camipins

87




10 describe students, taxpayers, ete. Determining what hene-
ficiaries need may require little more than simply asking
them, “Their need could be as simple as clarity. accuracy, or
completeness. 1t could be as complex as defining what stu-
dents will need to know later in their lives™ (1992, p. 21).

For postsecondary education, according to Chaffee and
sherr, quality has three components: design, output, and
PLOCOSS.

Qualicy in design relates to both the output (for exam -
ple. an academic progran that meets students” needs)
and the process (for example, the curvicidam, instrie-
tional approaches. faculty. equipment, scheduling, aned
other factors that make wpy the progran). Quality ond-
put mieans achiccing the desived result. If all pharmacy
graduates pass their licensure examindtion, the pro-
gream conled be said to have queality owdput. Process

(quad ity means that all the steps within the organiza-
toni's functioning from hepining to end work effec-
tively toward the desived goal. For excample students in
a series of useful. synergistic. nonedundant courses
thett nictke them effective engineers are experioncing d
(qreality Process CJO2, p. 220,

ach institution must develop its own definition of quelity
hased upon a consideration of design. process, and output.
Because heneficiaries and their needs change, the detinition,
as well as the standards by which it is measured, is likely to
change. Continuous modification and improvement iare cen-
tral to TOM,

Fhe second step. improving an organization’s work per-
formance. requires the identification and climination of the
root causes of problems by implementing what is variously
called in the literature of TOM “the PHCA evele” “Plan-Do-
Chech-Act” or the shewhart evele™

Foest plan. Spend adequicite offort ko anderstand the
vertire aiel canses of a problem, collect deater on it aied
tse the deta to inform your definition of the proble,
yorr wntderstenrd ing of §is root careses, and your dec
ston abont potendiod sofutions, Use the date to develop a
theory for process improvement-= i ive do such aned
such. the processaclll improre i these ways for these




reasons. Then, do—try your solution in a limited way
11 be sure it works—and check-—did the solution work
as intended, or does it need revision? Collect data at
this stage (oo to be sure that the new process is better
than the old one. Finally, act. When you are satisfied
with the results, implement your solution permanently
in all areas where it is relevant (Chaffee and Sherr
1992, p. 41).

Chaffee and Sherr insist that the focus should remain on the
work process and not on individuals. Since work processes
typically leap over artificial boundaries imposed by organiza-
tions, a team approach involving individuals with varied
skills from various departments is often required to identify
and eliminate root causes of problems.

The third step, improving the administrative system, he-
gins by acknowledging that organizational problems almost
always originate from poor administrative decisions. Systems
and work processes are created by administrators who alone
have the authority to change what dees not work. Further-
more, matching the aptitudes and abilities of workers to
nicet the specific requirements of work remains the preroga-
tive of management. Thus, improvement of an organization’s
work performance will of necessity turn on the quality of
management decisions. Chaffee and sherr argue further that
the PCDA cvcle cannot be institutionalized without a sup-
portive organizational climate and effective organizational
lcadership.

Organizational climate refers to “the atmosphere or style
of life™ within an organization (Masland 1985, p. 159).
Similar to organizational culture, which describes “the shared
values, beliels, and ideologies™ unique to an organization,
climate attends morve to agents that foster psvehological well
being of workers An organizational climate should place a
high value on teamwork and cooperation. By climinating
the stress associated with individual competitiveness, admin-
istration creates an atmosphere encouraging weam-driven
solutions to organizational problems. Entrusting personned
with the opportunity and the authority to make chinges as
necessiry “gives them o personal stake in the outcome, in-
creasing their motivation 1o solve a problem involving qual-
itv and allowing them 1o enjoy the fruits of their work”
(Chaffee and Sherr 1992, p. 64-69).
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Altering an organization’s climate requires leadership
from senior administrative officials. Bevond fostering team-
work and cooperation and entrusting personnel to make
changes in the work process, Chatfee and Sherr (1992) ar-
gue that organizational leaders need to develop a quality
mission statement that serves to galvanize all employees in
the organization.

Ideally, the organizational mission statement is also the
quality mission statement. . . . Perbaps the most impor-
tant feature of a good quality mission stateniont is its
medaning to the peofile in the organization. There is 1o
“correct” format or content, but it should address sev-
oral questions: What do we do? For whom do we do it?
Why dowe do it? How do we do itz(p. 71).

While Chaffee and Sherr (1992) go on to describe a num-
her of tools to help employees work more effectively and
leaders make strategic decisions, the essence of TQM is not
10 be found in technical tools or administrative concepts.
Rather, it is a comprehensive philosophy that underpins the
organization committed to continuous improvement. As such,
TOM can be adapted not only to industrial organizations
where it wus first developed but to service and nonprofit
organizations and 1o higher education institutions as well.

The Role of Information Resource Management

At a time when federal and state funding sources are flat or
decreasing, reforming the burcaucratic sphere is essential in
order to reallocate a greater proportion of existing resources
1o academic programs., If TQM is the underlying philosophy
of a reengineered burcaucracy, then Information Resource
Managemeni (IRM) is the facilitator of Droader information
aceess. Only with such access by authorized users can the
heneficiaries of higher education be fully served.

The quality of services delivered to undergracduate and
graduate students is a function of 1RM. Scrvices such s ad-
missions processing, registration, student billing, financial
did, and loan processing are ones often reported by students
as unsatisfactory (Karns 1993; Kesner 1995), Just a tew vears
ago, inforntion resources were concentrated in a
“Prolemaic” infrastructure, that is @ mainframe computer, or
mmicomputers, which processed registration, financial aid,
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transcripts, and other services. “At that point in time users

were satisfied 1o take what was available in whatever form it

was offered” (Crow and Rariden 1993, p. 4693. On the vir-

tual campus. however, "a more ‘Copernican’ view is form- —

ing. that is, the user has become the center of the resource If TQM is

universe. In this universe there is a vast arsenal of power the underly-

and function™ (Crow and Rariden 1993, p. 469). z'ng philoso-
For authorized users. virtually all of the institution’s infor- phy of a re-

mation resources are available almost anywhere—on or off

campus—a microcomputer and a modem are available. engineered
bureau-
Powverful softieare tools are arailable that can essentially cracy, then
eliminaie the technical expertise necessary to process Information
cither university-ivide data or off-campus research data- Resource
bases. Intricate database mianagement systems (DBMS) Manage-
teifl allow locel distribution of internal and external ment ( f § led)
accinnulated information. Students. faculty. and ad- is the
ministrators witl be able to ask and ansicer their omwn Sfacilitator
clulcl-rela‘!cd t]ues!f'ous _/{'om their desks u’i!l:mm t'/__)e fls.x'f.v of broader
quc‘f» or intervention of a computer center’s s!q/jj. Like information
the library, the computer center may thus also flgura-
§ : ACCess.

tively “disappear' (Crow and Rariden 1993, p. 407).

As Tapscott and Caston (1993) point out, virtually no
institution— entreprencurial or educational—has achieved a
“comprehensive implementation™ of the new IRM model (p.
1), Since no “how 1o book at present exists, institutions
are developing implementation strategies on the tly. For
example, at Babson College. one of the best business spe-
cialty schools in the Pnited States, a nujor reengineering
project has been undertaken to reduce expenses by streant-
lining administrative services (Kesner 19935). The results of a
four-year survey of primary beneficiaries (students, parents,
cmplovers) clearly indicated that while educational pro-
grams were “highly regarded,” administrative support ser-
vices were viewed as inconsistent and unsatisfactory (p. 9-4).
A major premise ol the reengineering design process was
that a new set of information tools was required to improve
aceess 1o data which were at the time in a wide varicty of
inconsistent and fargely inaceessible formats™ (p. 103) In the
estinution of the reengineering design team., appointed by
President William Fo Glavin, a radically different T T infia-
SHUCTUTC Wils NECCSSIry.
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To address this situation, Babson must develop a single,
integrated information database that (1) captures all
relecant customer data once, (2) allous for and indecd
prompts the information owner to update and/or vali-
date his’her records, (3) provides easy daccess to antho-
rized users. (4) affords the capability to ask questions,
developy scenarios, and conduct trend analysis from the
data easily and quickly. ©5) affords mudtiple vieus of
the data in its most current and accirate form. aned
(0) provides access any time and from both on- and
off-campus locations (Kesner 1995, p. 103).

An integrated database would permit the creation of a vir-
tual (e, clectronic) folder for each student. The virtual
folder, interactive by design. would permit maltiple and
overlapping views of cach and every student. Authorized
users could access, for example, a democratic data view,
initially created by the student “with system-driven
reminders to keep the record current™ (p. 103-104). Other
accessible information views would be academic views,
financial views, cocunicular views, campus residential
views, external relations views, medical views, and other
views as needed.

Creating access to such information. even to authorized
users, contradicts significant historical and cultural prece-
dents. To date, administrative structures and systems have
generated ma never-ending cycle of audits, proceduralization.,
forms generation, signature authorization, and centralization
of decision making.” and by so doing, Ernst, Kawz, and Sack
(1995) maintain, “we have lost sight of our constituents and
have created administration for its own sake and a culture
averse to risk”™ (p. TH, Transforming an organization from
one of mistrust 1o one that depends increasingly on
emplovee judgment requires a philosophical commitment to
employece empowerment, or what Chaffee and Sherr (1992)
term tentrusting” (. 63). Certainly the demand Tor transac-
tonal accuracy cannot be dismissed so glibly, but to achieve
streamlined operations and to provide timely and cffective
service to students, Babson College has made the philosoph-
ical commutment to TQM and has entrusted employees to
perform according to theiv capabilities and levels of autho-
rization. Increased delegation of authority thus becomes a
function of continual quality improvement.
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Babson College's new electronic information network
connects all campus buildings by optical fiber. Standard 486
personal computers, running Windows95 and employing
point-and-click graphical user interface, will provide autho-
rized users anywhere on campus immediate and uniform
access to timely information. During a time of transition, a
variety of servers will run both older. legacy applications
and new client-server-based applications. Since the network
architecture mecets open industry standards, Babson College
has positioned itself to adapt quickly as the technical envi-
ronment matures,

Like many institutions, Babson College has invested in
information technology out of financial exigency. With capi-
tal and library requirements underfunded by 50 percent and
an additional 1.5 million dollars needed to fund new educa-
tional programs, the required revenues must come from
some source other than increased wition and fees, which
are pegged at the consumer price index. Thus, cost savings
generated by reengineering student administrative support
services dre seen as a source of consideriable revenue reallo-
cation.

As the experience at Babson College illustrates.,
Information Resource Management must integrate itself with
Total Quality Management if institutions are to succeed in
improving administrative services while simultancously re-
ducing costs. Ultimately, both TQM and IRM will have im-
pact on the academic sphere as well, but as Coates's case
study of Oregon State University's conversion to TQAM in
[O8Y suggests, institutions must engage in pilot studies and
“hegin implementing TQAMM on the service side rather than on
the academic side™ tquoted in Sloan 1994, p. 458). In this
manner. the PCDA eyele can be fine- tuned in arcas that do
not place at risk the central mission of the institution.

Reforming the Academic Sphere

Fhigher education eniovs a unique organizational structure.
in the bifurcated model, two decision-making spheres exist,
the burcaucratic and the academic. Any success TQM strate-
gics might achieve in the burcaucratic sphere does not of
necessity ensure suceess in the acdemic sphere. As Ewell
(1993) recalls hearing during conversations with faculty,
TQM is “all right when applied o the administrative side of
the house but 1's inappropriate for instruction™ (p. 38). The
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institutionalization of an innovation such as TQM will de-
pend upon the degree to which it is valued by the particular
culture within the organization. “Unless an innovation be-
comes valued. it will lack a constituency capable of lobbyving
for its continuation and ensuring that it becomes long last-
ing” (Curry 1992, pp. 11-12). In the academic sphere, TQM
must be shown to faculty to be compatible with the norms.,
values, and goals of faculty.

In principle, faculty embrace the notion of quality in the
work they perform. Most in fact are idealistic. discovering
inherent rewards in intellectual pursuits, despite increasing
cconomic and political pressures associated with the promo-
tion and tenure process. Academic TQM., however, is likely
to face stiff resistance from faculty for at least three reasons.

First. many faculty resist the notion—even resent the im-
plication—that what works for business works for education.
The language and aims of business, some contend, are inim-
ical to faculty values CAmerican Association for Fligher
Education 1994). For example, within the academic sphere.
the idea of profitability is forcign, perhaps even repugnant.
Curry (1992) articulates a concern felt by many faculty who
have never had to address the economic concerns of higher
cducation: “The word “profitability” . . . might be taken to
imply that higher orders of intellectual achievement are dri-
ven by profit motives and can be purchased rather than
pursued by individuals driven by curiosity and the longing
to learn for its own sake and provided by those similarly
motivated™ (p. 1-4). Or let us take the concept of “consumer”
which Seymour (1992) insists is the preferred term for any-
one benefiting from higher education. Bwell (1993) notes.
"t few points does TQ conversation become so heated as
around the word customer™ (p, 12y, Faculty are generally
uncomfortable with the metaphor because the pereeption is
that it considerably devalues their role, espedially when
externs “compure the acquisition of knowledge in a college
classroom with purchasing chicken nuggets at a fasi-food
establishment. or ¢even purchasing a car. unless one is at-
tempting o illustrate absurdity™ (Sloan 1991, p. 439}, Though
the application of TQM is more than the sum of its jargon, it
is the veny Eimgnage itself that stands as an impediment to
implementation.

Second, faculty e Cindependent entreprenceurs”™ (Chaftee
and Sherr, 1992, po o, working within a loose confederation
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of schools and departments, On college campuses, teaching
and research are individual, not collective processes, Where
research is obligatory. faculty rypically work independently,
except on discrete projects with disciplinary partners.
Teaching. too, is the provinee of the individual instructor.
Faculty “own™ the syllabus and curriculum, Furthermore,
faculty members identify with their discipline as much or
more than with their institutions, making it difficult to envi-
sion faculty participation in an organizational process de-
signed to move the whole institution in a particular direction.
Thus. critics would assert, “you cannot reengineer @ process
that you do not coatrol™ (McClure 1993, p. 48).

Last, many faculty are skeptical that indicators™ devised
for academic TOM to measure the quality of teaching, learn-
ing. and scholavly activity will have even face validity and
may trivialize the educational process and research endeav-
ors. Before outcomes assessment came into vogue during
the 1980s, agencies and institwtions regukarly measured qual-
ity by taking literal stock of “inputs™ the number of faculty
carning doctorates, the number of volumes in the library,
the national test scores of applicants, and the size of the
endowment (Chaftee and Sherr 1992), During the past
decade pressure from external constituencies to demonstrate
quality has focused attention on “outputs™ educating stu-
dents, However, progress has been very slow in developing
adequate measures, “We are sure that just counting gradu-
ates is an inadequite measure of quality of instruction. but
we have no other generally accepted measures™ (MeClure
1993, p. 48). Particularly galling to many academics is that
academic TQM may invade the clussroom or research lab
with its insistence on process quality and with the wide-
spread use of such tools as statistical process control to mea-
sure every classroom utterance. The fevel of eynicism con-
cerning the statistical measurement of research productivity,
for example, is reflected i a 1990 survey of the professorate
by the Camegie Foundation for the Advancement of
Teaching. Neardy half of the respondents “were persuaded
that their publications were merely counted, never read,
even by those in the personnel process s ho msist on those
saine publications as 1 prerequisite for wenure or promaotion”
(Daly 1994, p. 7).

Desprite these objections, many academic and administra-
tive leaders are committed to exploring the potential of aca-
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demic TQM. Chaftee and Sherr cite the instance of an Hau.
who teaches business statistics to undergraduates at the
University of Wise  .sin. Using a quality team concept and
the PDCA process cycle, Hau reports that during one semes-
ter student problems with overhead presentations, black-
board presentations, and computer presentations dropped,
on average, more than 50 percent.

Hau defines the students as customers of the delivery of
course materials, seeing them in other roles with respect
to the conrse content and evaluation of stitdents’ per-
Jormence. Hence, the quality team focused on delivery
of course materials and defined students as the ciis-
tomers of the process. . . . Hau conciudes, " All changes
were small, [butf deta showed that the hmpact was
luvge. None of them arel difficult to understand. None
of fthem aref easy to do. it takes courage. The couraye
o identify defects. The conrage to inmpror2” (Chaffec
and Sherr 1992, p. 11-12),

sherr and Teeter (1991). as well as Chaftee and Sherr
(1992), review extended case studies of institutional experi-
mentation with TOM in both the bureisucratic and academic
sphere. In 1994, the American Association for Higher Edu-
cation (AAHE) published 25 Snapshots of a Movement, pro-
filing campuses implementing TQM. Responses to the survey
instrument were quite predictubly varied, as cach institution
identified such elements as primary reasons for embracing
TOM, initial champions, key obstacles for TQM implementa-
tion (including faculty resistance), key successes and accom-
plishments, and predicted steps for further implementation.

Recent advances in assessment software offer at least a
alimmer of hope that adequate quality indicators will be
developed for the virtual campus. Virtual classrooms would
seem to be more serutable enviromments for objective. auto-
mated assessment than traditional physical classraonis.

The virtieed classroom’s electronic deta storage,
retrferal, and exchenge systen (e, the text of stident
cned Jaculty ransactions, commnnication logs. fite
streectires, and oormation presesttetion algorithms
that exist on the file sevver's berd disk drives) represent
concentrated, structired, anid bighly accessible arti-
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Sfacts of the learning transactions (Tucker 1993, p. 49).

In terms of quality and assessment. the virtual classroom
holds the additional advantage of being less obtrusive; that

is, various kinds of measures can be made without the ex- —

plicit awareness of participants. Faculty and students should On a latger

be notified in advance of such assessment. but when it oc- scale, the
curs, no special intrusive arrangements nec.! be made. Western
InterEd, Ine., has developed CyberQ, a software assessment oy arnors

approach to adaptive assessment and quality management
(Tucker 19932). Currently this proprictary software perniits
transaction profiling, syntax profiling. comment profiling,

University, a
true virtual

and predicate analysis. Albeit unsoplisticated by future stan- Z”ivers’ty’
dards. CyberQ is a small but important step in the genera- as l{uilt
tion of higher education assessment technigues. quality

On a larger scale, the Western Governors University, a true  Heasures

virtual universiry, has built quality measures into its very struc-  #nto its very

wure. The Western Governors Association (WGA) contracted Structure.
with the National Center for Higher Education Management

svstems and the Western Cooperative for Educational

Telecommunicitions to design and develop competencies and

assessment tools for local centers. WGA believes that shifting

the tocus away from “seat time™ 1o the actual competence of

students will help ensure the quality of its offerings.

Perhaps the most promising development for advocates
of acadeniic TQM is the practice in business and enginceer-
ing schools of teaching it as an academic subject (Chaffee
and sherr 1992). The ironv, lost neither on faculty nor stu-
dents, is: how can an institution not practice what it
preaches? According to Skoan (1994) this “inadvertent Trojan
Horse™ may finally “find a foothold uat the core of academic
culture”™ (p, 50). The curricular and pedagogical implica-
tions are :at least intriguing,

Sloan is correct in his contention that while outside pres-
sures have forced higher education to reexamine its vabues
and assumptions, any transformation in organizational cul-
ture is likely to originate from within, Today, ethnic studies,
gender studies, and leadership studies are generating theory
and case analyses in areas of organizational structure, cotlab-
oration, and problem solving. As an example, Sloan cites the
work of Nemorowicz and Rosi, who propose a higher edu-
cation maodel based upon the needs of a global marketplace.
Drawing on ideas “from feminism, cross-cultural theory,
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systems theory, and political theory, among other
disciplines” (Sloan 1994, p. 461), their analysis of networked
organizations resonates with the philosophy of TQM:

The traditional. pyramidal, bureaucratic structure is
giving way to a networked model that refies on linked,
autonomous units. . . . Networked organizations are
characterized by consensual decision making, reduced
positional tnequalities, flexibility, commitment to a
unifying purpose in the fuace of diversity. tnteractive
leader-follower relationships and innovation. They
generate more leacdership roles and depend on self-
governing teams of active participants. Networked or-
Qenizations assume a more holistic approach to their
members and expect that creativity and change will
occrr within the organization as result of interaction
between leader and group member. . .. To respond
successfully to the challerges of dynamic envivomments,
feaders must vnderstand and belp build networked
structicres on all levels of social ovganization (quoted
by Sloan 1994, p. 462).

Inadvertently or not, many faculty are developing the con-
cepts of Total Quality Management in a language that en-
courages dialogue between the two spheres, That such ideas
are being generated and debated within and between the
two organizational spheres “should blur distinctions that can
be labeled as top down or bottom up, emphasizing the need
to mesh or blend the roles assumed by faculty, management,
and leadership when they collaborate in the process of
change” (Curry 1992, . 25). Out of this dialogue and debate
will likely come a version of TQM appropriate to academic
institutions.

Summary

Higher education institutions trace their traditional pyramidal
structure to the church, the military, and modern corporate
burcaucracies. While a number of models have been pro-
posed to deseribe its unigue properties, Blau's (1973) bifur-
cated model clearly illustrates the bureaucratic and academic
decision-making spheres, Institutional variables and political
processes intluence the relationship between the spheres,
and only rarely are the two in perfect balance,
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Calls from external constituencies for academic institu-
tions to demonstrate greater accountability and systematic
improvement have sent many colleges and universities to
the business sector for solutions. The principle of Total
Quality Management, developed originally nearly 70 years
ago by and for American industry, matured in the reorga-
nized Japanese factories following the Second World War. In
the 1980s, American interest in TQM revived under stift
competition from international manufacturers, particularly
from the Japanese.

Less a set of specific tools than an underlying philosophy,
TQM has been distilled by Chaffee and Sherr (1992) into
three simple ideas: defining quality in terms of customer
needs, bettering work perfurmance, and improving adminis-
tration. If TQM is the underlying philosophy, Information
Resource Management is the facilitator of broad access to
information. On the virtual campus, employee judgment
replaces centralized decision making to resolve problems as
they occur.

In the academic sphere, TOM faces stiff faculty resistance.
Many see TQM as “another management fad from the evil
empire of business™ (Chaffee and Sherr 1992, p. 93). Others
assert that TOQM cannot work with faculty members who
tunction independently. not collectively. Finally, some are
skeptical that research. teaching, and service cuan be mea-
sured accurately by any of the tools TQM employs: worse
yet, indicators of quality may trivialize the educational
process. Despite these objections, TQM has made inroads in
academic culture via classroom experimentation, inclusion in
business and engineering curriculum, and in related theory
in diverse disciplines. If academic TQM is to emerge as an
agent of organizational reform, it is likely to come about
more through faculty initiative than external pressure.

The Virtual Campiis
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GOVERNANCE AND FINANCE CONSIDERATIONS

If you always do what you've always done, you'll alweays
get what you ve always got. Don Tapscott (1995, p. 208).

Bringing about the changes described in the foregoing sec-
tions requires that institutional leaders develop and articulate
a vision of the role technology will play in higher education.
There are cultural and political dimensions to such leader-
ship. Culturally, the success of technology leadership is meu-
sured by the ability to influence organizational values and
practices. “Leaders are expected to shape the culture . . . by
creating new visions that organizational members can be-
lieve in and act upon” (Kearsley and Lynch 1992, p. 51).
Politically, success is measured by the ability to counter the
often conflicting aims of external constituencies and to affect
public policies that may otherwisc hamper educational uses
of emerging technologies, such as telecommunications, In
this latter context, “the education community will compete
with many other stakeholders for influence™ (ULS. Congress
1989, p. 150).

To a large extent, the governing structures of colleges and
universities, particularly governing boards and trustees, deter-
mine what type of investment in educational technology is
necessary and appropriate. "But in deciding what types of
investments to make for the future,” Hahn and Jackson (1995)
nitintain, “presidents and boards face a complex set of prob-
lems. They must decide what portion of their shrinking bud-
gets should be altocated to this expanding domain. They must
determine, from the array of technological choices, which
options are appropriate for their campuses. distinguishing
hetween the imperative and the luxurious, the essential and
the grandiose” (p. 27). And, most importantly of all, they must
contend with the “blooming, buzzing organized anarcin”
(Waggaman 1991, p. 96 of the decision-making process in
which progress towurd a defined goal is rarely timely or lin-
car. The subscections helow address the following questions:
(1) What regulatory issues need to be addressed by governing
baoards? (2) What guidelines are available for developing
telecommunications policy and implementing a strategic plan?
and (3) What measures can be taken to contain costs?

The Regulatory Environment
As more and more colleges embrace distance learning, inter-
active television, computer-mediated communication, and
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other melding technologies, a coherent strzegy must be
developed and adopted by governing boards to address the
delivery of these alternative educational courses and pro-
grams. In today’s education policy arena, a host of federal,
regional, intra- and interstate regulatory issues require vi-
stonary institutional leadership in anticipating and shaping
policy, not merely reacting to it.

The purpose of regulation is to satisfy the legitimate pub-
lic concern for quality. But what happens when a college or
university breaks from the traditional paradigm and delivers
for-credit courses and degree programs away from their
historic locale without establishing any physical facility or
moving any of its faculty? Johnstone (1990) puts the issue of
regulatory responsibility into focus by asking two additional
questions: “Who is entitled to determine whether the public
interest in quality is being served? Who will protect the pub-
lic from less than qualified instructors and courses?” (p. 34).

Federal regulations

Because of the current volatility in the federal telecommuni-
cations policymaking environment, higher education faces
hoth challenges and opportunities in forging a coherent plan
for educational telecommunications. Quality, in part, he-
comes a function of the availability, cost, and type of ser-
vices affected by government regulations on infrastructure
and services (U8, Congress 1989),

The changes in federal regulations as they affect the
telecommunications industry are due in part to the shared
policy-making authority of the Department of Commerce,
the Federal Communications Commission (FCC), and the
federal courts. Within the Department of Commercee, for
instance, the National Telecommunication and Information
Administration (NTIA)Y coordinates the policy-making agenda
of the executive branch. The FCC, on the other hand, over-
sees broadeast, cable, and telephone industries. However,
the telephone industries have been dramatically aftected by
federal court rulings such as the Modification of Final
Judgment (MED, administered by 1LS, District Court Judge
Harold Greene, which broke up the Bell System into
regiona components, or Regional Bell Operating Companics
(RBOCS). The MEJ prohibits the so-called Baby Bells trom
providing long distance services and restricts the information
services they can provide, They presently provide the
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pipeline for content created by others. “The content restric-
tions were implemented to ensure that the owner of the
public information highway. the RBOCs, would not also
control what content was carried over that highway™ (U.S.
Congress 1989, p. 150).

As a direct consequence of shifting federal policies and
regulations, the availability. cost, and types of services
higher education can offer are today somewhat restricted.
For example, availability of educational services has been
directly influenced by federal policy. The FCC, which con-
trols the licensing of satellites, also allocates microwave
frequencies for the transmission of educational programming
on the Instructional Television Fixed Service (ITFS). During
the 1980s, the FCC eliminated underutilized spectrum from
ITES. Licensees of the remaining frequencies were subse-
quently permitted 1o lease channels to other users, thereby
further restricting access to educational providers. In addi-
tion. the RBOCs continue to lobby Congress for some relax-
ation of regulations imposed by the ME] in order to develop
more advanced elecommunications services, particularly in
response to corporate and education customers sceking
greater videoconterencing capabilities (ULS, Congress 1989).

Costs remain an important issue for higher education
providers since the FCC monitors and regulates long dis-
tance rates, [n some jurisdictions, the FCC has established a
set price for services rather than a guaranteed rate of return
lor carriers. “Some expect these changes to lead to lower
costs for users. while others worry that locking in prices as
technology gets cheaper will actually disadvantage users”
(.S, Congress, 1989, p. 15D,

Finally, federal policies and regulations influence the
kinds of services colleges and universities can otter. Cur-
rently, narrowband Integrated Services Digital Networks
(ISDN) and achvanced switching technologics give educa-
tional providers the capahility of simultancous voice, data,
and limited video transmission from point to point. How-
ever, on the technological horizon is integrated broadband
networks, with transmission via telephone or cable. This
alternative technology carries with it the potential for full-
motion video and possibly other creative applications. At
issue in the regulatory debate is pricing and depreciation
rates for what may well become competing technologies.
“Faster depreciation could encourage the deployment of
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new networks at the expense of higher prices for existing
services” (1.5, Congress 1989, p.151).

Outside the educational community many other stake-
holders, some with competing interests, have joined the
debate over federal telecommmunications policy. For higher
education to develop an effective voice in the debate,
stronger organizational networking at all levels will be re-
quired. As Schlosser and Anderson (1994) make clear, “It is
the job of the various management and administrative bod-
ies at cach of those levels to consider the issues and con-
struct policies designed to facilitate effective solutions which
must evolve in concert with political and economic policy-
making agendas” (p. 31).

Regional accreditation

The new paradigm for teaching and learning poses a unique
set of challenges for peer acereditation. For over 80 years
the Commission on Institutions of Higher Education (CIHIE)
has successtully adapted to change within institutions (Crow
1994 93). However, distance learning and the new technolo-
gics raise the issue of whether 20th-century standards of

evaluation are adequate to the needs, in some instances, of
radically reengineered institutions,

College and university governing boards have the oppor-
tunity and the responsibility to stimulate discussion and to
help establish common criteria for institutional evaluation. A
nutjor focus for such discussion would be, to what extent
are new criteria needed to evaluate institutions experiment-
ing with or fully immersed in alternative forms of educa-
tional delivery? On the one hand. Goldstein (1991) warns
against abandoning traditional criteria: “We need to steer
clear of the intellectual teap that leads us to believe that
distance learning is so inherently different from what we
have come to define as traditional instruction that either it
demands entirely different rules—which we are then unwill-
ing or unable to promulgate—or it cannot possibly mect the
established standards and thercfore it is not worth fixing,
Although neither is the case, experience shows that this
reaction is painfully common™ (quoted in Crow 1991 95,

P 3530 On the other hand, Crow insists that traditional stan-
dards and critevia should he articulated “with enough flexi-
hility to assure that we do not squelely important innovation”
(p. 355




Over the next several months, as regional groups
approach the task of developing quality standards by which
to cevaluate alternative delivery systems, a4 main concern will
be to avoid restrictions that are shonsighted. Steven D. Crow,
Deputy Director, North Central Association Commission on
Institutions of Higher Education, proposes a preliminary list
of 10 “good practices™ to inform such discussion:

. The institution's distance delivery programs bave a
clearly defined purpose congruent with the instititional
niission and purposes.

. The institution ddmits to its distance delivery programs
students who mect the institutional admission require-
ments but who also bave the capability to succeed in the
distance delivery environment.

- The institietion's financial docrments (e.g.. audits and
hutelgets) show sufficient financial capacity and conmnit-
mient to support the distance detivery programs. That
support inclides appropriate administration for the pro-
gram as well as development programs for faculty and
others providing support services.

. The faculdty provide appropriate oversight for all distance
delivery of education, assuring both the rigor of the cur-
ricitfion and the quality of instruction.

- 1he institution provides access o the fearning and sip-
port services necessary for the distant-learning stident to
suceeed.

- The institution ecaluates its distance delivery programs
on a regular and systematic basis and mekes the
changes necessary to improve their quality.

. The institiction assures that its distance delivery
programs facilitate appropricte student-facully and
student-student interaction.

- The program delivered through distance deliveny bas a
coherence and comprebensive.ess compearable to the
progrant vffered on the home campis.

. The expected learning outcomes for cotses and pro-
grams offered throngh distance delivery are the same as
those used for comparable conrses and progrenns on the
bome campus.,

e institution’s system of distance detivery includes
appropriate back-upy systems to compensate for short-run
technolagical difficudtios (pp. 335-30).

College and
university
governing
boards bave
the oppor-
tunity and
tbe respon-
sibility to
stimulate
discussion
and to belp
establish
common
criteria for
institutional
evaluation.
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The challenge to accreditors in the long run will be one
of definition. Traditional notions of teaching, learning, fac-
ulty roles and responsibilities, scholarly activity, organiza-
tional culture, and the residential concept of education are
undergoing rapid transformation. And governing boards will
best serve the public trust by (1) supporting visionary presi-
dents and chancellors who grapple on a daily basis with
change. (2) becoming more purposeful about preparing
themselves for increasingly more complex roles, and (3)
maintaining a consistent focus upon quality in a turbulent
political environment and against competing concepts in-
volving a narrower vision.

State regulations

For institutions developing instructional telecommunications
programs, one of the most vexing problems is negotiating,
the maze of state regulations (Olcott 1992). “In some states
there are higher education coordinating bourds, deparments
of education, or in some cases, separate stute agencies that
act as regulators of institutions in their particular state”
(Johnstone 1990, p. 11). Compounding the problem are
issues of interstate delivery of educational programs, includ-
ing juriscdictional and accreditation concerns.

In 1983. the Project of Assessing Long Distance Learning
via Telecommunications (ALLTEL). sponsored jointly by the
Council on Postsccondary Accreditation and the State Higher
Education Executive Officers, released a report addressing for
the first time major administrative and management issues
associated with the regulation of intra- and interstate delivery
system (Chaloux 1983). Johnstone (1990) further cites the
pioneering efforts of the National ‘Technologics! University
(NTU) headquartered in Fort Collins, Colorado, and Okla-
homa State University, both of which successfully finessed
their ways through a labyrinth of rules and regulations.

Two additional examples suggest that much remains to
be done to transform archaic regulatory practices. In the first
instunce. California State University (CSED-Chico was invited
by Hewlett-Packard to deliver credit classes to corporate
sites outside California (Johnstone 1990). CSU-Chico en-
countered 1o serious opposition, except from one state’s
higher educiation regulatory board, which insisted on re-
viewing the operation to determine whether or not it met
state licensing requirements, CSU=Chico declined, arguing
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that “the corporate classes were merely an extension of the
classroom in California and . . . that the university was ac-
credited by the Western Association for Schools and
Colleges” (p. 11). CSU-~Chico continues to offer corporate
classes in that state and at other sites outside California.

In the second instance, the Hlinois State Board of
Education rcjected the “instructional format” of distance
learning because “seat time™ and “contact hours™ were not
identical to those of traditional classrooms. In a 1990 memo,
the bourd stated:

It bas heen brought to our attention theat some distarnce
learming classes are presently only offering fwo or three
periods a week 1with students assigned study/projocts on
the non-instructional days. Please be advised that this
instructional format does not meel minimun recogi-
tion (in Minois) standards (quoted in Johnstone 1990,
p. 11,

The problem of applying the same standard to two distinet
delivery modus is that both operate under different peda-
gogical assumptions. Reilly and Gulliver (1992) explain:

The distance learning experience. particularly when it

craluaioed by the standard measures applied to class-
room education, such as seat time, amout of face-to-
Jerce contact with the instrictor. and the innmediate
aevailability of massive library collections and extensive
lahoratory fucilities. In fuct, since nteasuremoent of these
inputs has produced little empirical evidence of the
cffectiveness of conventional classroom learning, nsing
the n s the haseline to evaluate distance learning is
problematic at hest (p. 12).

Higher education institutions can play a critical role by
creating new models to deal with antiquated practices
(Johnstone 1990). Tucker (1993h) warns, “Soon there will be
territorial disputes as distance learning providers exploit the
globuat market. Federal and state laws and the requirements
of regional acerediting bodies have not kept pace with tech-
nological innovation, and it is likely that one state's attempts
to restrict virtual education through phones lines, the
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Internet. or by satellite will be met by legal challenge™ (p.
40). If governing hoards fail to remain vigilant, the futuce of
educational telecommunications will be shaped by forces
possibly serving competing interests.

Strategic Planning for Technology

Institutional governing boards aie advocates for as well as
guardians of their institutions’ long-term best interests (Kerr
and Gade 1989). As the corporate entity for colleges and
universities, a governing board establishes basic educational,
operating, and personnel policies. A bourd errs when it de-
fines its mission too narrowly, such as when it performs
administrative rather than policy-making functions. Micro-
managing day-to-day operations prevents the board from
devoting its full attention to broader issues. At the other end,
a board errs when it relinquishes its duties of policy making,
in cffect becoming a rubber stamp for short-sighted. ad hoc
administrative decision nuking. Successful boards today
draw upon the collective wisdom of their members to re-
solve issues that, in some instances, challenge the very exis-
tence of their institutions.

No issuc on the current agenda of governing boards is
more timely or more pressing than the establishment of a
technological and telecommunications policy and a strategic
plan for its implementation. Survey after survey indicate that
both higher education institutions :md private and public
corporations have invested or will soon invest heavily in
clectronic infrastructure 1o support distance learning, com-
puter-mediated communication, and virtual classrooms
toareen 1990a: El-Fhawias 1993; Tucker 199301; Martin and
samels 1993), These very recent trends have led Martin and
Samels (1995) 1o conclude: “colleges and universities that
overlook or misread the potential of these technologies may
find themselves losing students to other educational institu-
tions but also to corporate competitors™ (p. 27),

Trustees must without delay educite themselves concern
ing the role of telecommunications in the context of the
institution’s acudemic mission. Given the very challenging
ceonomic and technological envirenment of the 1990s, it is
no wonder that @ great deal of recent attention has heen
patid to the internal educational activities of board members
(Flovd 1993). Chait. Hollane, and Taylor (1991 identify
mechanisms by which boards create learning opportunitics,
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including “conference reports, tocal seminars, role-related
discussion groups, rotating commiittee assignments, internal
feedback mechanisms, 2ad external feedback mechanisms”
(Floyd 1995, p. 101). Through these educational opportuni-
ties, a bouard can be expected o develop fornative agendas
for technology planning sessions.

In developing a “elecommunications policy and imple-
menting a strategic plan, trustees and academic officers will
discover few models or programs that have been proven
“both educationally and financially successful,” and thus a
college or university embarking on such an ambitious pro-
ject is “largely without referced guidance” (Tucker 1993b. p.
+1). Recent literaware, however, has contributed @ number of
guidlelines and recommendations for taking the first steps
(Crow and Rariden 1993; Emst, Kutz, and Sack 1993; Flores
1905 Gunawardena 1990; Tahn and Jackson 1995 Martin
and Samels 1995: Tucker 1995b; and Zastrocky 1993).

o [nfrastrncture incestiment decisions reqiere a globed
institutional perspective,

The initial costs tor basic infrastructure are substantial, so
institutional planners must possess a vision of how to orga-
nize and structure the new technologics in ways that sup-
port diverse activities on campus. For cutting-cdge institu-
tions, the pew infrastructure must support developments in
teaching, learning, scholarly activity, student services, and
adnmuinistrative functions (Crow and Rariden 1993).

Flores (199%) contends that institutional susvival may
ultimately depend upon wise investment choices in three
crvical technologices:

Satellite Delivery. Satcllite delivery provides an excel-
lent way to convey full-maotion video, live and taped.
Research aned decelopment promise brocadceast-queality
treansnrissions in the uc.\'I‘/Z'u'ywu:x‘. lnvestment choices:
uplink facility, production stidio. receive equipent,
ctueliobridge. personnel.

Video Teleconferencing. Live tiwo-weay anedio aned
vicleo contnntiication from one location lo another
allow: for face-to-face meetings withoit the expense of
travel. this is a relatively low-cost miedito for the delii-
ery aited or reception of Cotrses oy canpiises.
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Investment ¢hoices: tiwo or more video-conferencing
systems, digital phone lines, personnel.

Computers and Networking. [nstitutionwide E-mail
systems are essential for administrative and acucemic
applications. Humean-resonrces departinents accepl
applications. post job openings, and search for avail-
able specialists by E-mail as a matter of course. The
Internet creates new international commuinities of
learners and new relationships amony board members,
achministrators, faculty. and students at a very low cost.
Investment choices: computer bardware and software.
Jile servers. computer network, access to the internet,
managenment informeation system personnef (p. 31),

o Identify the immediate and prospective users of the system,

students are and will remain the most important people on
the virtual campus. Everyone clse at the institution, from
trustees to secretaries, s there o facilitate and support stu-
dent feaming™ (Boggs 1995-90), Therefore, before weehnology
choices are made, it is important to define the taget market
and determine the needs of the learner. Martin and Samels
(1995) warn that institutions chart a dangerous course by try-
ing to cover all bases: “The most successtul distance-learning
programs cirefully choose one or two niches based on institu-
tional focus, regional emplover needs, and other market char-
acteristics™ (p. 27-28). The authors ¢ite as examples Western
Michigan University and New Mexieo State, which emphasize,
respectively. business eduaation and teacher training,

Anmong the other considerations are: Will courses he of-
fered tocally? nationally internationally? How will prospec-
tive students be informed of course offerings? Tucker
(19935b) notes that “Reaching distance learning students
through university catalogs and other methods emploved in
on-ground cducation may be incffective and certainly begs
the signilicance of the new medium” (p. -10),

Prospective students must also be able to conveniently
aceess institutional offerings in the technical forms or mod-
els available. For example, “Many institutions have found
that library or workplace aceess is not sufficient to support
computer-mediated distance learning models. Stadents must
have adequate computing facilities in their homes or on
laptops™ Clucker 1995b, p. 0.




e Distinguish technological from nontechnological issues.

Too often trustees and administrative decision-makers
become enchanted by the novelty and innovativeness of a
new technology and fail to consider its global impact.
Technological issues are only one part of the current reforin
agenda. “To a certain extent, the medium is the institution,
but in the carly planning stages it is important to separate
technical issucs such as the nature of the pipeline (phone,
fibcer-optic, satellite, ete.) and hundwith (compressed videos
from pedagogical and academic issues™ (Tucker 1995, p. 40).
Institutional planners must initially consider what kind of
learning enviror.aent they wish to perpetuate or newly cre-
ate. Is there, in fuct, an explicit teaching/learning model in
place? ts there an appropriate or ideal level of instructor/stu-
dent and student ‘student interactiorr that must be met by
any new technology?

Another nontechnologicat issue concerns the impact of
change on organizational culture, Crow and Rariden (1993)
nuiintain that introducing technology is far more complex
than merely deploving it

it involves a fiendemental vestructuving of the work flows,
commastication patterns, ane bistorical precedents that
pive stability and structire to the people whbo work in thet
orgentizdtion. This implies theat one needs to recognize
the cultivral and historical vediies thet are dassocicated
with [colleees cnedf wriversitios in order to offectively
nicinetge iy chenige prrocess of this maguitide (p. 4006).

Of course. at some point in the planning process both tech-
nological and nontechnological processes will merge, but
they must he understood Arst on their own terms,

o o not conlise technological effectivencess with efficiency.

In the past, instructional technologies have been mar-
keted as reducing costs by increasing efficiency. For exam-
ple. some popular software tutorials, developed by instruc-
tional designers, were programmed to convey inlormation
and interact with students inavery mechanical but efficient
manner, as m the Gise of some developmental English and
mathenutios programs. However, in other instiances, s
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Zastrocky (1995) reminds us, “colleges have tended to use
the new technology to become more efficient in performing
ineffective operations. Often we have only done the wrong
things better and faster” (p. 39).

To sustain acacdemic quality during a period of intense
scrutiny and accountability, institutions will have to adjust the
focus of technology from mechanical efficiency to human
productivity and effectiveness (Ernst, Katz, and Sack 1995).
“This requires recognizing that information technology does
not necessarily save time or money.,” assert Hahn and Jackson
(1993, p. 29). *It may enable us to do some things that we
cannot do now, such as provide students with feedback on
their work via electronic mail, or to do some things better
and more casily than is now possible, such as attain aceess to
library collections and conduct research.” And as Gunawar-
dena (1990) suggests further, it may “provide an institution
with the capability of serving a much Targer audience and
one that is not easily accessible by any other means™ (p. 30,

But all of this may not be very efficient, economical, or
necessarily measurable. As an alternative to traditional class-
room education. the new technologies promise only to meet
the needs of institutional constituents.

o Cultivate technology leadersbipy and enconrage innorat-
ing hebarviors among fuculty and staff.

Institutionalizing change of the magnitude proposed by
higher education reformers will obviously require leader-
ship. However. leadership is not synonymous with manage-
ment, particularly in professional organizations such as col-
leges and universities “where lindividuals] can act as if {they)
are sclf-emploved vet regularly receive a paveheck. [They
are seemingly] upside-down organizationls), where the
workers sometimes manage their bosses™ (Carry 1992, p. 21,
quoting Mintzburg).

Trustees and academic administrators can attempt to gain
compliance by coercion. but the history of technology in
cducition clearly shows that “the nunner in which technol-
ogy is implemented is more intgportant than any intrinsic
characteristic of the echnology™ (kearsley and Lyneh 1992,
P- 300 As with any major organizational change. the people
who are most atfected must believe in wlut they are doing




or “the inertia generated by innovation for its own suke will
quickly disappear” (p. 52).

Institutions must plan for technological innovation by
developing organizational strategies such as cultivating tech-
nology leadership and encouraging innovating behaviors.
Although trustees and academic administrators must possess
and articulate a vision. “communications and decision-mak-
ing in professional organizations must be two-directional or
the culture emerging from the change will not be shared”
(Curry 1992, p. 25). Facuity uand staft must participate as
technology leaders, dissolving a much as possible the tradi-
tional “top-down” change that is unlikely to lead to institu-
tionalization. Toombs and Tierney (1991) propose identify-
ing and encouraging idea champions, “individuals who not
only develop an idea, but aiso have the desire and determi-
nation to see the idea through™ (p. 7-0. Idea champions
must be specifically skilled in conceiving solutions to techni-
cal. cultural, and politicul problems. These skills are essential
in every sector of the organization where problems arise.
Encouragemenat, possibly in the form of incentives, must be
considered if the required culture-building and organiza-
tional suppoit {or change is to be continued.

o Consicoer the accrial of benefits when calculating costs.

Total investment costs of educational technology systems
are substuntial. TTowever, even before attempting an esti-
mate of initial funding requirements, as well as long-term
financing to keep the system operational, a few fundamental
cost-retated policy issues require attention. Chief among
these is the issue of benefits likely o accrue from institu-
tionul commitment o advanced communications technology.

Higher education’s expectations o ignificanmt benefits
from investment in new technology is retlected partly by the
fact that “two thirds of all institutions reported that their
budget for instructional technology had increased this year
F1993]" (El-Khawus 1995, p. V). The issue of ascertaining
henefits is put succinetly by Markwood and Johnstone:

If the costs extend daceess to and exable the success of
tncerserved stident populations ivways that fidfill the
neisston, then the costs ave wavianted: if the costs fail to
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address the mission or if they by more tools than are
effectively being used by the students and faculty, then
the costs obrioisly outweigh the benefits (quoted in
Levine 1992, p. 77).

Beyond this core consideration, several authors have
identified important issues that may be difficult to put pre-
cise dollar figures on but institutions must address in any
complete costsbenefit analysis (Barr and Tagg 1993; Boggs
1995-90; Gunawardena 1990, Guskin 1994a; Hahn and
Jackson 1995; Jucobs 1993: Levine 1992; Martin and Samels
1993 Tucker 1993h; U.S. Congress 1989), These issues may
he categorized as {ollows: (1) Will a major institutional in-
vestment in new technological systems attract new students?
help retain existing students? provide more convenient ac-
cess for present and prospective students? (2) Will it support
existing teaching ‘learning models? support existing instruc-
tors student interactions? support a variety of models and
levels of interaction? (3) Will it offer the potential for auto-
mated assessment of the learning processes? the learning
environment? assessment comparisons between virtual and
traditional learning? (+) Will it make possible an expansion
of the curriculum into new cutting-edge areas? (3) Will it
stimulate new and different forms of facuity research? en-
hance existing forms of faculty research? (6) Will it
contribute to general economic conditions by attracting new
industries? prepare better educated and highly trained
knowledge workers? (7) Will it help reduce physical plant
maintenance and repair requirements? offer a better eco-
nomic return than brick and mortar investment?

Undoubtedly, there are other potential benefits to be
considered and cost savings to he realized. As Huhn and

Jackson (1993) note, carctul deliberation should not becon-

fused with obfuscation. ‘the risks—and the possible
rewards—are indeed steep, butthey can be mitigated by
juclicious planning.

Cost Management Issucs

No aspect of educational technology is more eritical yet
receives less attention in the literature than budget and fi-
nince considerations, There are at least three explanations
{or this. First, no two campus technology systems are likely
to be configured in exuactly the same way, Existing infra-
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structure, engineering requirements, the scope of the system,
and other fuctors muke even approximte cost comparisons
to existing systems difficult. Second. technological innova-
tions come to market so rapidly and so regularly that con-
cerns over compatibility and obsolescence make budgetary
projections problematic. Third, electronic systems compo-
nents are in many cases decreasing in cost while at the same
time delivering superior capacity. For these and other rea-
sons, “there are no simple formulas to help estimate the cost
of a technology system”™ (LS. Congress 1989, p. 79, citing
the National School Boards Association).

Important cost management issues can be analyzed by
creating an individual tevonomy of technologies based upon
the nature and mission of the institution. For discussion
purposes, we borrow from a host of available tixonomies.
Tucker (1995), for example organizes communication tech-
nologics by emphasizing “the nature of the relationships
between the instructor and student as well as the relation-
ships among students™ (p. 42). These categories are one-way
video classrooms, two-way video clussrooms, two-way audio
classrooms, two-way audiographic clussrooms, desktop
groupwire conferencing. desktop videoconferencing, asvn-
chronous desktop conferencing. and asynchronous CD-ROM
hybrids, In Linking for Learning (U.S. Cengress 1989), the
Office of Technology Assessment suggests analyzing cight
clements that affect overall costs: instructional design, scope
of the system, existing infrastructure, partnerships, engineer-
ing requirements of the system. financial arrangements, pro-
gramming, and training. Gross, Muscaretla, and Pirkl (1991)
divide delivery technologies into owned and teased. All of
these typologics are very useful and need to be incorporated
into the discussion. However, Flores's (1995) three-part ty-
pology of “leading technologies™—computers and network-
ing, video teleconferencing, and satellite delivery—ire espe-
cially useful as they represent nujor alternatives for cach
institutional provider.

Computers and networking

Colleges and universities may wish to venture into educa-
tional telecommunications by building on existing campus
resources, An inventory of current statf, faculty, and student
computer workstations as well as personnel who can be
redllociated would be a fiscally prudent point of departure

No aspect of
educational
tecbhnology
is more
critical yet
receives less
attention in
the litera-
ture than
budget and

finance con-

siderations.

The Virtnal Campis

114

105




(Martin and Samels 1993). In order to accurately project
costs for basic infrastructure, state-of-the-art microcomputers
and peripherals, as well as upgrades and replicements, a
few factors must be considered:

1. "Computers become absolete six years after purchase
and will be replaced at an average cost of $2,500° (Jacobs
1993, p. 34). Computer systems are evolving so rapidly that
10 remain on the cutting edge, institutions will have have to
phase out microcomputers on a staggered basis. Jacobs
(199%) estimates that a midlife upgrade of $300 will probably
extend the life of a microcomputer the full six years.
“Typicul upgrades have been increased memory, larger hard
disks. replacement motherboards, added math co-proces-
sors, and added communications or network capabilities™
(p. 35). The figure $2.500 is arrived at by observing that for
more than a decade market pricing has stabilized because
superior capacity and built-in peripherals have heen offset
by decreasing costs of electronic components.,

2. Cost projections should reflect arithmeticalb—possibly
exponential—growth in demcned for computing. Many insti-
tutions anticipate steady enrollment growth during the next
decade (NCES 1993). Communications and computing
needs, however, may well spiral during the same period.
There are many reasons for this. First, within the administra-
tive sphere, reengineering efforts will require significant
computing capacity for college business processes, including
but not {imited to admissions. student financial services, and
academic records and registration (Kesner 1993). Second,
within the academic sphere, reform of the research function
is likely to create new and greater opportunities for on-line
scholarly communication and collaboration (Silherger 1993).
Third, demand for round-the-clock access to library
resourees will require substantial infrastructure development,
particularly at rescarch institutions (Tomer 1992). Finally.,
and most importantly. far greater computing capacity will be
needed for expanded instructional applications, including
tutorials, explorations, applications, and telecommunications
(Means et al. 1993).

3. The technology infrastructure may casily represent one-
quarter to onc-thivd of the total incestment in micr oscomprit-
ers. Supporting the traffic for network interaction in both
academic and administrative spheres will require continuous
and substantial investment. Computer technology, unrelated
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to individual microcomputers, will include "mainframe. mini,
and server computers, wide-area-networking hardware, ter-
minals, and multimedia peripherals,” not to mention “LCD
pancl displays. hard disks, tape backups, and switch boxes™
(Jacobs 1995, p. 33). Also 10 be budgeted are costs of furni-
ture, electricity. and additional software. For the period
1992-2000, for example, the Miricopa County Commuinity
College District has budgeted $1.0 million of a projected §7
million per annum computer technology spending plan to
keep the computing infrastructure current (Jacobs 1993).

Video teleconferencing

An increasingly popular technologically enluinced learning
environment is video teleconferencing, or videoconterenc-
ing. Videoconferencing permits high levels of audio and
video communication and interaction between an instructor
at an origination classroom site and students at one or more
remote classrooms. Live interactive video was at one time
the sale provinee of satellite dishes. but a number of techni-
cal breakthroughs, particulardy in digital compression tech-
nology. permits relatively economical videoconferencing
over the Public Switched Telephone Network (PSTN).

Video teleconterencing systems ditfer greatly in their
phvsical configurations and in their capabilities. Shapiro,
Roskos, and Cartwright (1993) distinguish between “elec-
tronic classrooms.” which support presentations and lectures
for groups of 33 1o 200 students, and “teaching laboratories,”
which support high levels ol interaction between faculty and
10 1o 30 students. Another nujor difference among systems
is the degree o which they link visually to one or more sites
(Ostendorf 1901).

Common features of most videoconferencing rooms e
the smant lectern teaching station, behind which the instructor
teaches: electronic presentation systems: networked comput-
ersy and response systems, which allow students 1o answer
questions simuttanceousty (Shapiro, Roskos, and Cartwright
1995). To illustrate costs associated with video teleconferenc-
ing. there is the example of Wayne County Community
College (WCCC), which serves the metropolitun Detroit arca
andd introduced ive interactive technology during the 1996-97
acidemic vear. An electronic classroom wits constructed on
ciach of two campuses, Eastern and Northwest, linking two
academic centers o Detroit, During the carly summer of 1990,
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two tradittonad classrooms were renovated and rewired in
preparation for installation of new clectronic media.

For a projected investment of $120,000, both electronic
classrooms are identically equipped with state-of-the-ant
video, audio, and control system technology. Video equip-
ment for each class includes four color cameras, cach with
wide-angle fixed lens or S0mm motorized zoom lens: four
27-inch color monitors: reccivers: and one VIS VCRL Audio
cquipment includes two ceiling microphones and two audio
loudspeakers, Smart lectern technology includes complete
cabinetry. which houses a control system base unit. featur-
ing an acoustical wave touch sereen.

Contemplated, but not factored into the originial costs, are
such options as a desktop document camera to replace the in-
ceiling mounted camera, a nine-inch graphics monitor re-
cessed in the instructor podium for viewing of the document
cameri: 2 dual cassette audio plaver to be used with the svs-
tem: i second VER for recording the entire session: a slide to
video converter. which provides the ability 1o view 35mm
stides over the svstem (controlled via the touch sereen): and
possibly an SVGA Macintosh to NTSC converter, which pro-
vides the ability to view the computer over the system, Costs
associated with these options runge from under $1,000 for
cither the dual cassette audio player or the second VCR to just
over $11,000 for all options considered.

The above costs and equipment are based upon vendor
lists provided and do not reflect other necessary expenditures.
Not included, for example, are physical room renovation and
rewiring, student desks and chairs, and network enhance-
ments to the existing transnission svstem. The five campuses
of WCCC are curently served by -1 compressed video ca-
pacity, permitting a fairly common data transmission speed
(154 megabits per second) and quite aceeptable for educa-
ton applications of video teleconferencing. Network enhance-
ments to the system are estimated at approximately $6,000.

Based upon the results of a needs assessment, additional
clectronic classrooms are likely to be installed during the
next few years on all five campuses within the system.

Satellite delivery

The use of satelite technology to transmit educational pro-
gramming steross town or around the country is curvently a
very expensive option. Transponder time is limited and de-
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mand has escalated making costs grow astronomically,
Recent technological developments in compression technol-
ogy promise to increase capacity and reduce costs.

However, for many distance education providers. satellite
transmission is i very expensive alternative to other avail-
able technology svstems.

A satellite is an orbiting, geosynchronous relay station
thataceepts signals from a ground-based ~uplink™ facility and
retransmits them to various receive sites, or “downlink™ fucil-
ities, At the receive site. the dish is aimed at the satellite and
tuned o the particular frequency of transmission. or
“transponder.”

Initial costs of a sarellite delivery svstem will depend on
whether complete facilities are built or leased. Colleges
should expect 1o invest upwards of 1 million doblars for a
complete uplink facility (U8, Congress 1989), including
studlio tacilities, descramblers for scrambled frequencies, as
well as expensive encoding and decoding equipment for the
new digitally compressed signals (Gross, Muscarella, and
Pirkl 1990, Individual receive sites can cost upwards to
S18.000, depending upon the voice, video. and data trans-
mission requirements of the program (U8, Congress 1989).

Ongoing costs will also depend on several factors.
Interestingly . costs do not increase for distances served as
they do with telephone svstems. So long as the trunsmission
is within the “footprint.” or effective greund area the satellite
can reach. the costs are relatively fixed. However, other
ongoing costs cun be substantial. For example. trunsponder
leasing can vary between $5.000 and $170,000 per month,
depending upon full or occasional use. Another fuctor to be
considered would he the tvpe of satellite. Only two distinet
frequencies are availuble. Ku-band or C-hand. each with its
own advantages and contract fees, Institutions can expect to
ey between $200 and S600 ror hourly use of cither band.

Finally, ongoing personnel costs at bothy uplink and down-
link facilitics must be factore - in, but estinutes are difficult
o provide, given program requirements, faculty contractual
agreements, and staft availabilitye,

since initial and continuing costs of a satedlite-hased sys-
tem are high, distance education providers will need to base
investment decisions on institutional mission, long-term
strategic planning, and faculty review. Normadly, to e cost
elfective. Large progrinn enrollments Lre required, reducing
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interactivity. Since they are not asynchronous, there are only
so many courses that ¢can be offered at attractive times. Of
the satellite delivery models, two in particular merit atten-
tion. One is TELETECHNET, the statewide partnership in
Virginia between Old Dominion University (ODU) and the
22 colleges on the Virginia Community College System.
ODU offers third- and fourth-year courses by satellite, allow-
ing students to complete a wide variety of degree programs
at community college sites across the state. Ansither is the
use of satellites to deliver graduate engineering programs
such as the statewide programs in Virginia. Florida, and
Marviand., to name a few.

Summary

As lurge sums of money are contemplated and eventually

allocated for educational technology development. college

and university bouards face a number of daunting tasks, in-

cluding (D closcly monitoring regulatory legislation and

actively participating in public policy delxate, (2) establishing

an institutional telecommunications policy and a strategic

plan for its implementation. and (3) shepherding resources f
v defining genuine institutional needs and identifyving ap-

propriate technelogical solutions to fulfill them.

Educational telecommunications has generated @ great
deal of regulatory activity. Distance education providers
must stay abreast of federal legislation that affects the avail-
ahilitv, cost, and types of services that can be offered.
Another board responsibility is to work with member institu-
tions in developing common criteria for institutional evalua-
tion within their respective regions, Finally, education
providers must negotiate the maze of state regulationsthat
often adversely affect the interstate delivery of educational
Progriams.

In developing a telecommunicitions policy and imple-
menting astrategic plan, trustees are encouriaged to retlect
on a number of recommendations presented in the recent
literaure, including consideration of how wechnology will
impact on global campus activities, ascerttining immediate
and prospective users of the svstem, separating technotogi-
cal and nontechnological issues, avoiding confusion
hetween technological eftectiveness and efficiency, and
cultivitting technology Teadership throughout the organiza-
don, particuliarly among faculty and stall.
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Cost management issues can be addressed by developing
an institutional taxonomy of technologies, which essentially
matches available technologies to existing resources within
the frumework of identified necds and institutional mission.
Special consideration must be given to infrastructure require-
ments to support such technology systems as networked
computing, videoconferencing, and satellite delivery sys-
tems. Initial as well as ongoing costs must be factored in as
well.
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CONCLUSIONS AND RECOMMENDATIONS

Onr economy and technology do not direct us: they
give us a very wide range of choice. The future of the
netion and of our educational system is whatever the
American people decide to make it, whether they are
puided by habit, or wisdom, or fear. or caprice, or good
will. or sheer desperation. More than ever before in our
history. the task is not so much to guess where we will
maost likely be, but to decide where we wonld wost like
10 be. Robert Bicker (1967).

The preceding sections have described some implications of
the new technologies for five critical areas of higher educa-
tion: teaching, learning, scholarly activity, organizational
culture. and governance and finance. Recent survey reports
suggest that colleges and universities are just now crossing
the threshold between modest experimentation with and
mainstream adoption of information technologies (El-Khawas
1995; Green 19904). Closely associated with this technologi-
cal diffusion are calls for major reforms of our institutions.
Two uassumptions that underpin these efforts are (1) that the
prinury rationale for reform is increased productivity within
the system and (2) that the new technologies supply the
tools to implemem and institutionalize these retorms. On the
hasis of these assumptions and because of the serious reper-
cussions reform efforts are already having on the academy, a
number of conclusions and recommendations are wartanted.

Conclusions
1. A paradigm shift can occur only in institutions
commitied to comprebensive reform.
A true paradigm shift in higher education refers to an array
of retorms in teaching, learning, scholurly activity, organiza-
tiotal culture, governance and finance. The object of such i
shift is 1o adapt the global structure to ik a percecived need,
in this case, the diverse needs of new-century students. Such
needs recently came into focus for many institutions follow-
ing i number of pressures on resources as outlined in see-
tion one of this monograph.

For total restructuring to oceur, innovation cannot be
inplemented piccemeal:

I Tnnovations are isolated in segments and ot fprevinit-
ted to torech other parts of the lorganization], they are
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likely to never take bold, they are bownd to fade into
disuse, or they will produce a lower level of benefit theen
they potentially couldd (Kanter 1983, p. 299).

Many past cfforts at restructuring have failed because they
narrowly focused on one or two clements within the institu-
tion. The remaining elements forced the innovating elements
o conform: “Innovations could not change the structure; the
structure changed the innovation™ (Blount 1995, p. 200).

For some institutions major restructuring may be unneces-
sary or undesirable. Judicious improvements in key institu-
tional components, such as information resource manage-
ment or selected applications of technology for classroom
teaching, may be the limited but appropriate focus of re-
form. In the meantime, regardliess of the nature and mission
of the institution, the new technologies have not “radically
transformed classrooms or the instructional activities of most
faculty™ (Green 1996h, p. 28) and any true technological
revolution, or paradigm shift, is likely to occur slowly and
incrementalby

2. Altempts to change the classroom focus from “the
sdge on the stage” to collaborative learning are likely
to fail witbout a substantial commitment to profzs-
sional development.

New instructional technologies present both the teacher and
the learner with numerous options for interaction and sub-
ject-matter engagement. In the teaching paradigm, knowl-
cedge comes to the student through the instructor: decisions
about the kind and extent of interaction as well as the role
ol technology in the classroom reside with the instructor.
Even in the leaming paradigm, insufficiently trained teachers
can casity fail to exploit the potential of the new technolo-
gics and bring old metaphors and techniques from tradi-
tional classrooms into virtal space.,

in any new technologically mediated environment—for
example, interactive television or computer conferencing—
teachers inadequately prepared or not fully commited to the
new paradigm casily slip into comfortable clothing. Tn an
intimidating new environment, it could he argued, students
would benefie from a more familiar and traditional peda-
gogy. Such an argument begs the question,




Attempis to prevent confusion and initial disorientation
disallows the cognitive dissonance that is essential if
learners (hoth stiudents and teacher) are to progress
into a nere relationship theit is no longer centered on
the instructor with stucdents” eyes focused on the front of
the cluss (Rovars 1994, p. 100),

Consequently, without a substantial institutional commitment
to ongoing professional development and echnical support,
“technological solutions will precictably deteriorate into
superfluous pedagogical bandages and boondoggles”
(Kearsley and Lynch 1992, p. 32).

3. Higher education wiil continue to be market driven,
requiring redoubled efforts to define academic
productivity.

All will aigree on the importance of quality in higher educa-
ton, and many will point to general areas of alleged weak-
ness: unskilled graduates, poor teaching, arcane rescarch,
and high student loan default rates. At i time when tuition
costs dare outpacing inflation. public confidence in higher
education Tas declined. A 1993 poll conducted by the Public
Agenda Foundation reveals that a majority of the public
surves e believes higher education needs to be overhauled.
though it is unable to “draw clear conclusions about the
quality inside acade e institutions or programs” (Nettles
1995, p. 297). This general fecling of dissatisfaction with the
performance of public higher education institutions echoes
i the halls of state fegislatures and in corporate board
rooms around the country,

Within the academy this connection between quality and
productivity trouble many. panicularly faculty “who view
suspicioushy the unwelcome overlap between the values of
higher education and husiness—a distinction between the
service and the profit sector” (Gaither, Nedwek, and Neal
1991, . 13 Nonctheless, traditional evaluation by “input’™—
library holdings. faculty degrees, entrants” SAT scores—has
been effecuvely replaced By moutpur™ measures—some very
conerete nieasures of return on investment. This is as it
should be, but the issue of academic productivity s stll far
more complex than what it fisst appears to be, particularly to
externat constituencies, The key will be o strike a balanee
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hetween serving the state’s economy through career prepa-
ration and asserting the values associated with a broad lib-
eral education.

4. New constituencies appear to be well served by a
variety of available distance learning venues.

Like the new technologies themselves, distance learning
programs have moved beyond being marginal curiosities
and have entered the mainstream of higher education. In
just the past five vears, the number of colleges and universi-
ties offering one or more distunce learning venues has in-
creased tenfold, from fess than 3 percent at the top of the
decade to more than 30 percent by middecade (Tucker
1995h).

The sudden interest in and explosive growth of distance
learing can be directly attributed to a pent up demand by
older workirg adults for whom various constraints prevent
regular attendance on campus (Levine 1992). Time. distance,
child cure, transportation, and work and family responsibili-
ties have foreed urban, suburban, and rural workers to turn
to institutions with innovative, technologically mediated
programs (Hezel and Dire 1991). Empirical research on the
cifectiveness of distance learning is sparse and usually based
upon isolated cases and stadies, and the costs associated
with the more sophisticated venues are high, However.
many colleges and universities see no alternative but to
invest substantially in such programs, given the
commitiments of competing institutions and corporate enti-
ties that have positioned themselves o attract these new and
growing constituencies,

5. The TQM movement bas made impressive inroads in
bigher education administration; bowever, very little
penetration bas occurved where it most matters—on
the academic side of the institution.

In just a few shont years TQM implementation efforts have
grown exponentially on campuses across the nation (Fwell
[993). Many institutions report startling successes—unong
office teams, faculty teams, and even student teams
tAmerican Association for Tligher Bducation 199-0), But is
TOM really any different from cardier fads applied o the
academic enterprise, like Management by Objectives and
Zero-Based Budgeting? The claim is mude by hoth theorists
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and practitioners that TQM “demands fundamental change
in academic structures and in the way the actual work is
done™ tEwell 1993, p. 38), which suggests a considerably
different approach than the kinds of management imposi-
tions attempted previously. Where is TQM going? Brigham
(1994) expects. “Success in the carly stuges of TQM will be
measured by the number of team achievements, the simplifi-
cation of important processes, and the reduction of costs”
(p. 5. However, suceess using TQM in addressing higher
cducation’s most pressing concerns, teaching and learning,
is far less certain,

TQM grew out of the technology of statistical process
control and seeks to reduce variations in production or out-
come, [n an academic setting, this would essentially require.
for example, the elimination of course grades because mas-
tery learning enjectives would hold. Students would master
the subject or they would not. As Ewell (1993) correctly
notes, this might work particule='; " for developmental
classes or ones in which the absorption of declarative
knowledge coukl be casily or essentially measared. "But in
the realm of higher-order thinking and the traditiona do-
nutin of liberal education—where the development of indi-
vidual voice and style beconies a paraumount value—the
answer is far from clear”™ (p. -12), Before TQM can be imple-
mented in any meaningful way on the cademic side of the
institution. a number of fundamental issues relating to as-
sessment, organizational culture, and institutional mission
must be addressed.

6. Even as instructional use of tecbnology rises. institu-
tional support for applications development bas been
dilatory.

A very disturbing trend has emerged from six vears of
Campirs Computing C1990-93) survey datas the small propor-
tion of campuses supporting and rewarding faculty develop-
ment of courseware has remained virtaally unchanged
(Geoghegan 19900, The implication for both teaching and
the scholarship of teaching is quite serious.

As nuinstream faculty more fully explore the instruc-
tional uses of computer simubitions, scientfic irmagen . the
Internet, sind other applications, campuses do not appear
woll positioned o deal with i Tooming crisis in technology
supply and demand. Tmminent strains oninfrastructure are
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likely to be exacerbated by the fack of quality software sup-
porting curriculum reform and course design. Furtthermore,
the current tenure and reward system continues to discous-
age faculty from investing the time necessary to creaie in-
structional technology applications (DeLoughry 1993,
Diamond 199+: Turner 1987). The National Project on
Institutional Prioritics and Faculty Rewards has performed an
invaluable service by defining precisely how the develop-
ment of instructional software could be considered a schol-
arly work. Software creation should be considered part of
the faculty dossier it it “requires a high level of discipline-
related experience: breaks new ground or is innovative: can
be replicated or elaborated; can be documented; can be
pecr-reviewed: and has impact on ... the discipline itselt™
(Cartwright 199ib, p. 27).

Unfortunately. until wenure and promotion committees
cin be made to understand and appreciate software devel-
opment as pait of a broader reconceptualization ol scholar-
ship, faculty will continue to concentrate on more traditional
activities within their disciplines,

7. The historic commitment to core values in tradi-
tional undergraduate education bas wavered; the
same vacillation threatens to undermine general edu-
cation requirements in clectronically delivered certifi-
cate and degree programs.

A recent report from the National Association of Scholars,
The Dissolution of General Educetion: 19141993 (1990),
confirms what most academics have witnessed for years: the
undergraduate curriculum has lost its foundation of hasic
liberal arts course work, particularly after 1964, with @ grad-
ual “purging from the curriculum ol many of the required
basic survey courss that used o familiarize students with
the historical, cultural, political and scientific foundations of
their society™ tquoted in “College Tas Lost™ 1990, p. 2).
Within the context of technology ind reform. it is difficult 1o
see any strengthening of general education requirements in
technologically mediated programs. Reverberating through-
out the reform literature is a daunting lexicon, deawn mainly
from the corporate and technological sectors: paradigm shift,
reengineering., restructuring, total quality management, inser-
face. the informadon superhighway, Online Public Access
Catalogs (OPACs), and so torth, Used Far less are words that




reflect core values. Certainly, when the literature is
reviewed. the core value of social functionalism—that is, the
belief that higher education should prepare students for
productive working lives—is implicit when not directly
stated. The same can be said for the values of efficiency and
productivity. These core vulues were conceived as the basis
for educational reform in an industrial economy and con-
tinue today as the philosophical heart of today's corporate
tining programs.

No one would deny the importance of preparing students
for an information-digital economy. To do otherwise would
fuil 1o serve the miany new constituencies whose aspirations
have been clearly articulated. As Simpson (1993) reminds us,
“without the benefits of a broader exposure to liberal arts
and experiences prior to vocational emplisis or professional
speciatization, such a policy has the long-run cost of denying
students the intellectual breadth to cope with changing job
requirements or broader roles without retraining™ (p. 18).

A tremendous opportunity exists today for higher educa-
tion institutions to distinguish themselves from the myriad
proprictary colleges and for-profit corporate universitics.
Traditional colleges and universities occupy an honored
position in our culture not just as important sources of new
knowledge but as shapers of values, empowering students
to improve the quality of their lives socially, morally, and
cconomically. Now is certainly the time for the academy to
reaffirm these core values even as, paradoxically, it reinvents
itself for a world at once more complex and competitive.

Recommendations

Gilbert (19961 speaks of the inertia within our higher educa-
tional system, i system that measures change in years, per-
haps decades, rather than months, Despite the rapid aceeler-
ation of computing power and the convergence of
computing. communication, and content technologies, the
pace of adoption among fuculty and administrators, until
very recently, has been slow, Thus, Gilbert believes it wili
be the nest decade, instead of the next several months or
vears, that will prove critical. Still, in the absence of conclu-
sive data with respect to wise techmology choices and sue-
cessiul teaching learning models, institutions must carefully
prepare today for what is anticipated as a widespread inte-
gration of information technology into teaching, learning,
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and research. Following are seven recommendations for
beginning this process of integration,

1. Create a venue where key stakebolders can analyze
major techbnology issues and purchases.
The Task Foree on Technology in Higher Education, in its
1996 report to the American Federation of Teachers, cautions
institutions that "new technologies are too expensive, too
important and changing too rapidly—and the issues
surrounding technology are too complex—ito rely on ad hoc
decision-making in this area™ (p. 10). However, this is exactly
what is happening at many institutions. Historically, policy-
making and planning efforts affecting the entire institution
are fashioned by upper-level management and governing
boards. In today’s fluid environment, such incomplete per-
spective fails to take into account the technologicul needs of
faculty and students for teaching, learning, and rescarch.
The American Association for Higher Education in
Washington, D. C., has assisted more than 100 colleges and
universities in establishing Teaching, Learning, and
Technology Roundtables (TETR) for the purpose of facilitat-
ing communication and shared decision making (Gilbert
1990: Task Force 1990). Technology leaders and other inter-
ested parties can browse the TLTR World Wide Web page at
wwwihe.ory  (Accessed frine 30, 1997).

2. Assert the value of technology-based learning

Jrom a variety of research perspectives.

Although there is a large body of Titerature on instructional
technology and distance fearing, most reviewers would
agree that the rescarch is mainly descriptive and theoreticeai,
rather than empirical in nature. Most would also agree that
more rigorous studies need to be undertaken to provide a
scientific foundation for technology-based learning. Bork
(199 1) has proposed such an agenda for empirical research
studies on technology-based earning. Moore and Thompson
CEov), addressing the lack of sponsored rescarch on dis-
tnee education, recommends federal and private initiatives:

The implications . wcrrant inrestment of money.
fime, cned it resowrces D1 d thorongh, integreled
nettional rescarch progrein. This prograne shonld not
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only eraluate existing projects, but should institute . ..
rignrons research designed to measire the fundamen-
tad dynamics of leariting and teaching by telecommni-
rications ane its most effective organization, as well as
the proceditres aned policies regarding the development
of such education (p. 35).

Technology-based learning should be investigated from
additional perspectives as well, such as one proposed by
Boyer (1990) who contends that community college faculty
have a unique perspective on student learning, particularly
among students from less advantaged backgrounds. Possibly
working with coinvestigators more familiar with research
design and statistical analysis, classroom practitioners might
bring novel perspectives to classroom research. As Cross and
Angelo €1988) put it, “ldhe rescarch most likely to improve
teaching and learning is that conducted by teachers on ques-
tions that they themselves have formulated in response to
problems or issues in their own teaching™ (p. 2).

3. Establisb quality standards for
certificate and degree programs.
As instructional technology and distance learning enter the
nuainstream of educational practice, increasing attention will
he paid to quality and assessment issues, particularly for pro-
grams heavily dependent upon telecommunications technol-
ogy. Eleven Western states, having already taken the unprece-
dented step of endorsing the concept of a virtual university to
serve the entire region, are grappling with vacious criteria to
address quality concerns. Among the available frameworks
that may assist state higher education regulatory agencices.
regional acerediting associations and higher education institu-
tons are the “Principles of Good Practice for Electronically
Offered Academic Degree and Certificate Programs™ devel-
oped by the Western Cooperative for Educational
Telecommunications at WICHE (the Western Interstate
Commission for Higher Education) (Johnstone and Krauth
1990). These principles are offered not as a formal policy
statement but as a set of guidelines for institutions to follow
in regulating their own clecronically delivered programs,
National faculty unions have generally recommended a
“go slow™ approach to developing clectronically delivered
certificate and degree programs. More recently, the
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American Federation of Teachers has gone on record as
opposing “undergraduate degree programs taught entirely at
a distance and views such programs as problematic at the
graduate level also™ (Task Force 1996, p. 14). The union
contends that “teaching and learning in the shared human
spaces of a campus are essential to the undergraduate expe-
rience and cannot be compromissd too greatly without ren-
dering the education unacceptable™ (p. 14).

Individual institutions will indeed need to move cautiously
with respect to electronically delivered programs, if only
because they represent such a radical departure from the
known terrain of educational delivery. Ventures in that direc-
tion must carry assurances that quality will be maintained.

4. Avoid pitting traditionalists against

technology enthusiasts.

As data from the sixth annual Campus Computing sunvey
indicate, instructional technology has entered the
mainstream of faculty use at all types of higher education
institutions (Green 19961, Along with these marked gains
comes increased pressure upon nonadopters to “go with the
flow™ and begin 10 employ technologies without so much as
a rudimentary knowledge of their teaching and learning
potential. The process of adoption thus becomes political—
join the majority and retain status; remain a laggard and face
astracism. As simplistic as the process seems, it is fucled by
the print culture’s tendency to dichotomize practitioners into
“good guys™ and “bad guys™ (Batson and Bass 1996; Gilbert
1990). Any number of publications have rather too neatly
divided contemporary educational practice into “second
wive vs, third wave,” mindustrial age vs, digital age.”
“learner-centered vs, teacher-centered,” “atomistic vs. holis-
tic,” “Ptolemaic vs. Copernican,” and so on.

The solution is to recognize the incremental nature of
change and the power of curiosity and collegial encourage-
ment. Gilbert (1996 reminds us that “no form ol distance
education or any other @idely applicable educational use of
information technology has vet proved so much more effec-
tive and or expensive than traditional” forms of teaching
andd learning s to become a complete replicement for
them™ (p. 12), Technology leaders would do well to remems-
ber that for the foresecable future a very wide range of
classroom activities, from traditional [ecture to virtual reality

13)




experiments, will continue to serve the needs of students
seeking higher education,

5. Make collaboration and cooperation, not
reengineering and restructuring the new

institutional buzzwords.

One quality criterion for teaching and learning with the new
technologies is effective interaction—instructor/student and
student/student. As members of a learning organization,
faculty and administrators can tuke a lesson from the value
we place on collaborate effort in the classroom. New net-
work technologics should enhance existing channels of
communication among faculty, staff, and administration and
open up to faculty opportunities for collaboration previously
restricted by departmental and disciplinary bounclaries.

New emphases on interdisciplinary approaches to learn-
ing should stimulate collaborative faculty ventures such as
team teaching and joint vesearch projects by departmental
colleagues. Administrators can play a key role in expanding
colluborative options for faculty by helping o create new
avenues for collaboration outside normal structural ¢.e.,
departmental) boundiries™ (Austin and Baldwin 1991, p. 86).
Although there are 2 number of problems that occasionally
oceur in collaborative arrangements, such faculty lidisons
“cun be especially helpful to junior faculty, women, minori-
ties. and other professors whose careers could benefit from
collaboration with colleagues™ (p. 87).

6. Retain a strong commitment to adequate

library staffing and funding.

Like the rest of the campus, the college or university library
is sensitive 1o cconomic pressures and responsive to techno-
logical opportunitics. As annual budgetary expenditures for
the campus are reprioritized. library funding comes under
increasing scrutiny., Since knowledge is becoming more dis-
tributed (remote patrons with computers and modems can
“dial up” the library OPAC and conduct an on-line search of
resources), i legitinute concern irises over short-sighted
decisions being made 1o scale back on personnel, operating
hours, and scquisitions. Tlowever, it is presently naive to
assume that “virtual libraries,” operated by o skeleton erew
of database managers, will soon wholly replice existing
facilities and services, First, “lallthough weehnology enables
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library technical services to reduce costs through networked
resource sharing and automated processing, and by enabling
libraries o ofter new, user-friendly services, it creates in-
creased demands on the reference department™ (Silberger
1995, p. 1040, For example, many reference departments are
working to muake other clectronic information resources
available via OPACs or on a CD-ROM network. Resources
such as abstracts and periodical indexes, as well as a full
range of electronic journals, monographs, and BITnet discus-
sion group archives can be expected 1o come on line in the
coming months and years. Second, reference librarians are
especially helpful to scholars unfamiliar with intemational
OPAC scarching protocols in locating exotic resources over-
scas, Third, and perhaps most important, reference librarians
continue to provide bibliographic instruction to undergradu-
ates and graduates, individually or in groups, a service not to
be underestimated as information resources become more
complex and sophisticated. Therefore, when campus bud-
getary expenditures are reviewed, libraries should be ac-
corded the same level of priority as other “new™ communica-
tion and information technologies.

7. Prepare for success by creating the

necessary support structures.

Early adopters of instructional technologies often experience
what Alley and Repp (1990) calls “an instructional
epiphany,” a sudden realization that what had worked in the
traditonal classroom (the so-called “sage-on-the-stage™ style
of teaching) no longer worked in an electronic fearning,
cenvironment. As Alley explains, “{the traditional style of
sequential lectures stumbled over the nonlinear communica-
tion, relational concept structures, and real-time interactivity
that are encouraged by the new technologies™ (p. 31). While
Alley naturally bemoans the fack of =a team of seasoned
experts” at his beck and call o solve instructional design
problems (p. 52), Geoghegan €1990) contends that carly
adopters, such as Alley, actually benefit from jumping carly
onto the instructional technology bhandwagon, Campus sup-
port structures e generally able to address the needs of the
few who wish to explore and experiment with available
cunpus technologies. A problem arises, however, when
mainstreant facolty attiempt to make the jump in lrge num-
bers, as the most recent Caimpus Computing survey (Green




19904} suggests is heginning to happen. Geoghegan (1996)
warns that a crisis looms for institutions unprepared for
widespread adoption of new technologies. Therefore, tech-
nical support for faculty must be as assiduously planned as
financial or organizational considerations,
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GLOSSARY OF TERMS

Asyuchronous: Communicadng on a delayved basis.

Bandividth: The amount of information. measured in bits
per second (bps). that can be transmitted through a network
connection.

Browser: The software used to navigate the Web, such as
Netscape Navigator or Microsoft Internet Explorer.

Client: A computer using the resources of another computet
{server).

Cyberspace: The digital world of the Internet (coined by
William Gibson in his novel, Neuromancer).

Dounload: The transfer of files from a remote computer
over the Internet.

I=Mail: (Electronic mail) Messages sent electronically from
once computer o another over the Internet.

#1P: tFile Transfer Protocol) A computer program that al-
lows the transter of files from one computer 1o another over
the Internet.

Gopher: An lnternet-hased repository of information in text-
only format. not hypertext. that is accessed through a series

of menus.

Homepage: The primary World Wide Web page for an indi-
vidual or organization.

flost: A computer Jacting ds @ server.

I CHivpertext Mark-up Language) The document fornn
used by the World Wide Web.

Hvpertext- A word or phrase on a Web page thatis highe
lighted and linked 1o other Web sites.

huernet: A global network of computers that permits the
eachange of information and Jat..
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ISDN: (Integrated Services Digital Network) High-speed data
communications lines with rwo channels, each capable of
transmitting 6+,000 bps.

Listserr: (Mailing list senver) A program permitting individu-
als with common interests to exchange information via an

clectronic mailing list,

Maodem: A deviee that aflows two or more compurters con-
nected by i phone line to exchange information.

Nueigate: To move fronm one Web site 1o another by dlickins
on hypertext with a mouse,

Network: A connection between two or more computers.

Newrsgroup: A bulleun board system having a fairly narrow
subject area as its focus,

Ondine: Being, connected o a network.

Pletform- A type of computer system with distinet capabili-
ties. such as UNIX, MacIntosh, or MS DOS.

Search Fugine: Programs on the Internet such as Al Vista,
HotBot. Lycos, and others that permit users o search large
databases for desired information.

Sereer: A powertul computer capable of handling multiple
and simultancous requests for information from clients.

Shetreware: Relatively inexpensive software that can be
dow nloaded from the Internet.

Surf Uo explore evherspace ina nonlinear way via hvper
text links.

Synchronons- Simattancous Crreal time™) communication.
FRE U niversal Resource Locator) An Internet address, for

exdmple, the niernet address of the White Hlouse is
waw Titehouse.goy




Webh Puge/Weh Site: A World Wide Web document containing
text and passibly pictures, sound, and links to other Xeb
sites,

Waorld Wide Web: (WWW) A subset of the Internet that pre-
— sents information in a hypernext environment.
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ship comes from teachers encouraging its use, 24
Keig and Waggoner (1994)
professional development consultants expertise outside of
counscled disciplines produces cultural resistance, 24
KN, See Knowiledge Network
Knowledge Newwork as true “virtual university,” 2
Knowles (1984
adult educators need o function more as facilittors than
content experts, 28
adults possess six characteristics distinet from vounger
learners, 27-28

L
leadership not the same as management, especially in professional
organizations, 102
“leading technologies™ three-part typology especially useful, 103
learner-content interaction as hallmark of education, 3+
lcarner-instructor interaction dominant mocde, 34
learner-interface interaction, -1
learner-learner
clussroom interaction, 33-30
interaction in the virtual classroom, 40
learner’s self-concept as possessed by adult learners, 27

learning organizations are what educational institutions need be, 08
Learnmy Paradigm

learning environments as communications technologies, 12

tocus shift from providing instruction 1o producing
learning, 144
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possible by empowering students to determine the
venue, 33
learning styles as types of behavior, 23
learning styles of students, 22-23
lecture format philosophic support, 34
liberal arts exposure value for students, 119
Library of Congress has nearly 25 werabytes of data in holdings, 63
library staffing and funding
should retain a strong commitment to adequate, 123-12+4
Linking for Learning
Office of Technology Assessment suggests analyzing cight
clements that affect overall costs, 103
Listserv, 128
Locke, John: An Essay Concerning Human Understanding, 34
loose-tight mode! ol implementing TQM, 77
“low kev™ approaches risk generating insuflicient attention for
implementing TQAM. =~
Lusterman on Education in Industry, 5
Lycos, 128
Lynton (1984):
higher education continues to face a “disturbing
paradox.” 50

M
McClure (1993): colleges and universities are communities of
scholars, 7.2, 74
“ragic butlet” tor reducing costs while simultancously improving
instruction via information and comnunication technologies, 8
Mailing list server. See Listsery
Management by Objectives, 1160
Marchese (1993 began in the cighties but big wave of interest
kicked in during the 1991-92 academic vear, 75
Maricopa County Community College District
budget to keep computing infrastructure current ol 107
\ario Andretti school of change, 9
Markwood and Johnstone: costs warrinted # extend access and
cnatble suceess of underserved student popuations, 103
Martin and Samels (1993 )
importance of understanding poteatial of clectronic
infrastructure tor distance learning, 98
institntions should focus on specific users rather than all
possible users, 100

Masteny Fearning, 3
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matching or mismarching student learning styles, 23
measuring competence of students rather than “sear time,” 87
measuring evidence of quality in undergraduate education, 78
media comparison  review of several decades of stdies, 38-39
Merchant €(1993): issues needing solving before implementation of
a paradigmatic shift, 15
MET. See Modification of Final Judgment
microworlds as exploratory domain. -3, +4
Miller (1995 moving of institutions toward rescarch and away
from teaching and service, 56
Millet €1962): colleges and universitics are communitics of
scholars, 72
Millet (1978
collegial model of higher education has limitations, 72
“community of scholars™ organizational type. ™4
Mind Extension University. See Knowledge Network
mission statement as cthos of an institution, 10
MIT
jumor faculty member in civil engineering denied tenure
because research could not be evatuated, 60-67
Project Athena in 1982 1o study ihe use of computers in
undevgraduate education, 07-08
Maoberly, Sie Wither: believed University should not engiage in
rescarch, 53
Modem. 128
Madification of Final Judgment
broke Bell svstem into regional components, 92
monograph, organization of this, 12
Moore and Thompson (1990
four variables need to be incorported into the instractional
design process, 26-27
recommend federal and private mitiatives for sponsored
research
on distance education, 120-121
“Moore's Law,” )
Morrill Act of 1802, 18
Motivition as possessed by adult fearners, 28
Mount Everest mentadity in electronic technologies. xi
Mudtimedia Texthooks of Nirtual Hospital at University of lowa, 02
Muns C1993) contends using network requines no more i ot
intelect than learning to play ordinary card or board
games, ()

Murrow relerring to the early potential of radio. B4
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N

National Center for Higher Education Management Systems. 74, 87

National Center for Machine-Readable Texts, 43

National Defense Education Act (Title VI, 3

National Digital Library, 63

National Education Association, 15

National Project on Institutional Prioritics & Faculty Rewards,
35, 118

National Technological University, 96

National Telecommunication and Information Administration
coordinates policv-making agenda of the executive

branch. 92

Navigate. 128

NEA. See National Educition Association

need to know as possessed by aduoit learners, 28

Nemorowicz and Rosi: higher education model based upon the
needs of the global nurketplace. 87

Network, 128

network bulletin boards miake possible asynchronous interaction, +1

newwork colliaboration as making possible original modes of
research, 61

networked model replacing traditional pyeoidal, burcaueratic
structure, 88

new centuny” student, 33

New constituencies appear 1o be well served by a vartety of
available distincee learning venues, 110

new forms of scholarship must be westably valid, 60

Newman belief that University should not engage in research, 53

New Mexico stnte emphasize of teacher training users at, 100

Newsgroup, 128

new technology use in making efficient ineffective operations, 102

Nobel Prizes as one measure ol the contributions to fundiimenta!
hunan knowledge. 52

nontraditional students difficulties in providing resovrees for, ¢

NTIAL see National ‘Telecommunication and {nformation
Administrtion

NTU see National ‘Fechnologieal tniversiny

O

obser abilty as ainthuenemg fuudts adopuon of o mnovation, 22

obsolescence of learning, 3

obstacles o nsing technology in expanding hig'wr edacational
opportunitices, H
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ODUL See Old Dominion University
Office of Scientific Research and Development, 50
Office of Technology Assessment
suggests analyzing eight elements that affect overall costs, 103
Oklahoma State University, 96
Old Dominion University, 110
older non traditional students prevented from attending traditional
classes due to work and responsibilitics, 34
one-way audio/visual classrooms, 37
Online, 128
Online Public Access Catalogs
replaced traditional card catalogs, 43
retricval power of, 62
Online Schotarly Communication and Collaboration, 60-65
OPACs. See Online Public Access Catalogs
Orbit, 43
QOregon State University
carly use of TQM. 70
Coate's case study of conversion to TQM at. 83
organizational climate alieration, 79
requires leadership from senior administrative officials, 80
organizational culture
as the “rules of the game,” 77
important (o consider the impact of change on, 101
organizational learning as only real competitive advantage, =1
orientation to learning possessed by adult fearners, 28
original modes of rescarch
network collaboration as making possible, O+
Ortega v Gasset on University should not engage in rescacch, 53
Ouchi's Theary 7 (19811, 70
output assessment of quality in undergraduate education, =
Oxford Text Aarchive, 43

P

pacadigm shilt can only occur ininstitutions committed to
comprehensive reforn, TE3-114

Paris model of eduacation, 14

Pascale and Athos's The Ast of Jetpeanese Management (1981, 7o

Pascarcla and Terenzing (1091 cliss size iercles ant lor awccretion
of fuctund knowledge, 35

Paulsen and Feldman €1995): value of expanded view of scholar-
ship. 54-55

“the PDRCA evele” 78

10 4
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pedagogical theory, influence of emphasis on rescarch on, 17-18
pedagogy as the art and science of helping children learn, 27
peer accreditation, new paradigm challenges for, 94
personal computers ubiquity significance, 4-5
philosophic suppont for the lecture format, 34
physiological tearning styles, 23
“Plan-Do-Check-Act.” See “the PDCA cycle”
political model for higher education institutions, 72
postsecondary education
expansion following World War 11, 50
quality has three components, 78
Practice with compuiter software, 4213
pressure to publish research as inhibitor to improved teaching, 31
Price and Repman (1993 nine step design model, 20
primary constraints in applying technology o higher education, 11
Princeton University National Center for Machine-Readable
Texts, 13
“Principles of Good Practice for Electronically Offered Academic
Degree and Certificate Programs,”™ 121
problems and new technologics assistance
of cognitive and emotional sivle, 3
of rarity, 4-5
of scale, +
productivity, ~
professional development
attempis 1o change classroon focus likely to fail without
substantial commitment, 114-115
factors in fashioning agenda by coordinator of, 22
types of resources Tound on internet to enhinee, 21
profitabiliny in TQM terminotogy problems, 81
Project Athena, 67-68
Project Delta, 19
Project Gutenberg, 43, 03
Project of Assessing Long Distance Learning via
Telecommunicitions, 96
PSTN. See Public Switched Telephone Network
“Prolemawe™ nfrastructure, 80-81
Pubhic Agenda Toundation poll on revision of higher education, 115
public comprehensive university, 18- 19
Public Switched Telephone Network, 107
publications counted but never read, 85
purchase and use of electronic wechnologices, xi
purpose of this report, xi

1he Vivtieed Cemipis

TN

{65




quality needs valid reliable measures. 8, 77-78
quality standards for certificate and degree programs necd, 121122
Queens University SunSITE, 61

R

RBOCs. See Regional Bell Operating Companies

readiness 1o learn as possessed by adult learners, 27-28

reform as s condition where direction of change are known. 10

regulation of intra- and interstate delivery systems issues, 96

regulatory
issucs need o be addressed by governing boards, 91-98
responsibility questions, 92

Reitly and Gulliver (199.2): evaluation of distance learning, 97

relative advantage as factor influencing faculty adoption, 22

research enhances teaching belief, 53

research model used to evaluate and improve teaching, 39

restructuring scholarly activity to include great waching reatfirms
teaching centrality at research institutions, 39-60

review of extended case studies of institutional experimentation
with TQM in higher education. 86

Rice (19911 need fresh dialogue on scholarship of teaching, 60

Rockman's (19913 “technohyvpe,™ 11

Rogers emphasis on student in higher education. 1 5-14

Role aned Natwre of the Doctoral Bissertation. 55

role of the learner's experience as possessed by adult learners, 27

“rules of the game” as organizational culture, =~

Russell (1983): review of decades of media comparison studies,
38-39

S
“sage on the stage.” T=115
suint Augustine College Project Gutenberg, 43
saint Louis University
wstructional technologics to enbancee raditional programs, 2
satetlite Delivery, 99, 108-110
Schlosser and Anderson €199 requirements for higher education
voice in federal communicitions policy, 94
scholarly achicvement not a high priority in carly 8. colleges. 17
schokuy skywriting, 63-40)
scholarship and teaching, 52-53
scholarship of applicaton, 57-39

scholarship of discovery, $5-57
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consolidates graduate training with the rescarch function, 53
empiricism is prevailing institutional epistemology of. 65
on doorstep of a major revolution, 62

scholarship of integration, 57

scholarship of teaching, 59-60

can’t be anv such thing as, 67
suggestion should have a fresh dialogue on, 60

Schotarship Reconsidered proposes a four-dimensional model, 33

scholarship reconceptualization, 51-60

Schon (1983): “techmical rationality.”™ 63

Schon (1995
batde of the snails, 47
can’t be any such thing as scholarship of teaching. 67
new forms of scholarship must be testably valid, 66
Project Athena purpose, 67-08

scottish model of regularized curricutum, 49

Scarch Engine, 128

self-pucing. 3

senge (1990 suceessful corporations are already hecoming be-
come fearning organizations, 08

server, 128

service added o the mission of private and public universities with

pussage of the Morrill Act of 1802, 18

service must be distinguished from citizenship, 58

sevinour (19921 use of term “customers,” 77

Sevinour (1993 three common approaches 1o implementing
TQOM. =~

shate (19881 delining characteristic of cducation, 39—10

Shapiro. Roskos and Cartwright ¢1995 distinguishing between
ditferent video weleconterencing svstems, 107

shareware, 128

sherr and Teeter (1991 review of higher education extended case
studies of TQM institutional experimentation, 80

“shewhart evele.” See “the PDCA evele”

Shew hart sttistical quality controt imethod, ™3

shils (1978 John Hopkins niversity founding as most decisive

single event in history of learning in Western hemisphere, 50

sitberger €1993): scholarly skvwriting, 030+
stmpson 19930 value of a liberal aits exposure before vocmionat
copliases or professiondl specialization, 119
Sloan €199 0: teaching TQM as acadenue subject
causes it 1o be an tinadvertent Trojan Horse,” 87
Sntlen C1993)-
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two characteristics of ideal learning environment. 15
“variances from the ideal.” 1
smart lectern teaching station, 107
social science research should benefit from new information
technologies, 63
software assessment approach to adaptive assessment and quality
managenient, 87
specialist as a repiacement for the professor. 15
standard accounting in higher education, 7475
Stanford University
Computer assisted Instruction at, 43
electronic versions of technology transfer offices of, 63
State Higher Education Executive Officers. 90
state regulations
tfor instructional telecommunications programs, 96-98
pioneering cfforts on finessing ways through labyrinth of, 96
Strategic Planning for Technology, 98-104
students for life, cernified graduates as, 6

successtul application of technology to the leaming process

will address variances from the ideal learning environment, 16

SunSITE, 61

Suppes Computer Assisted Instruction at Stanford, 43

support for taculty required when many attempt to use new
instructional technology, 1235

support structures required for success. 126125

suf, 128

survey demonstriates that research increases classroom
clfectveness, 53

Svachronous, 128

svstem of tenure aind promotion necessitates fairly rigid tumetables
for launching research projects and publishing results, 36

svatem thinking ceffect on curriculum and course design 3

T

Tapscott (H906): orginizational learning is onlv substantial
competitive advantage, 7

Tipscott and Caston €1993): Tack of "comprehensive
implementation” of the new IRM madel, 81

Task Foree on Technology in Higher Eeducation
condemn ad hoc decision makmg in technology

procurenient, 120
txonomy of

colleges and universities that aceommaodates political




processes and institdional variables, 73
technologies used in cost management issues, 103
teaching and learning research .
results most likely in response to questions of users, 121
teaching as a vocation, +7
teaching centrality at research institutions reaffiemed by
restructuring scholarly aciivity to include grear teaching.
59-60
teaching in faculty evaluations increased importance, 56
teaching influence on research, 53
“teaching laboratories.” 107
Teaching. Learning, and Technology Roundtables, 120
Waorld Wide Web page. 120
“technical rationality.” 63
“technohype.” 1
technological
diffusion rationale, 113
cffectiveness should not be confused with efficiency, 101-102
from nontechnological issucs important to distinguish. 101
services questions, 104
technology
introcduction is far more complex than merely
deploying it 101
infrastructure mav represent one-quarnter o one-third of
total investment in microcomputers, 106-107
knowledge that a civilization has available Tor adapting and
using the environment to it its needs, 8
neutral with regard to learning but creates almaost unlimited
cducational opportunities, 39
obstacles and competing interests (o using. 11
technology-based learning
assert value from variety ol rescarch perspectives, 120-121
technology issues and purchases
create a venue where key stakeholders can analyze
major, 120
telecommunication technology value in learning, 29-30
TELETECHNET satellite delivery model, 110
Telnet capability of generating o customized bibliography of
ntional or international scholarshup, 62
Temple Pniversity, 9-9
weertorial dispuates
as distinee Jearning providers exploit the global market,
(ST
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Theory Z, 76
TLTR. See Teaching, Learning. and Technology Roundtables
Tomer (1992): speculates that full-text libraries will be converted
into machine-readable format and made available for
FTP, 63
Toombs and Tierney (1991)
definition of reform of, 10
propose identifying and encouraging idea champions. 103
Total Quality Management, 75
as meeting or exceeding customer needs, 75
concepts should that encourages dialogue, 88
mplementation should begin on the service side, 83
issues that need to address before can implement. 137
measurement of success in early stages of, 117
philosophy emphasizing continuous improvement, 76, 80
success reguires permeate higher education culture |, 77
three common approaches to implementing, 77
where works in Academic setting, 117
TQM. See Total Quality Management
Traditional Classrocm
structural components and unrealized potential, 33-36
transmuted into “a crossroads of information flow,” 2
traditional faculty development examples, 21
traditional higher education paradigm
opportunity and technology to break with, 9
traditionalists against technology eathusiasts, 122-123
trialabitity as factor that influences faculty adoption, 22
Tucker (1995): arganizes communication technologies between the
instructor and stadents as well as among students, 103
Tucker (1995h)
distance learning students contact through on-ground
cducation
methods may be ineffective, 100
soon there will e territoril disputes as distance learning
providers exploit the glohal market, 97-98
suggests advantage to asynchronous interaction, -0
snapshots of a Movement, 86
two-way audio classrooms, 37-38
“tyranny of proximity,” 15

U
umt mastery,” 3
Universal Resource Locator, 128




universities focus for discovery and diffusion of knowledge, 48-49
university research as part of its definition, 53

University of Chicago foundation, 50

University of lowa Multimedia Textbooks of Virtual Hospital, 62
University of Pennsylvania The Virtual Media Lab, 62

University of Texas World Lecture Hali, 61-62

University of Wisconsin use TQM in teaching business statistics, 86
URL. See Universal Resource Locator

Lisenet newsgroups as distribution mechanism. 04

users of the system identification important, 100

A%
validation as defining characteristic of education, -0
“variancees from the ideal”
introduction of targeted applications to address, |
Video Teleconferencing, 99-100
distinguish between different systems of, 107
illustration of costs associated with using, 107-108
Virginia Community College System, 110
virtual, xi
virtual campus
as a metaphor, 1
potential for interaction. 39—l
tpes of interaction, 39
Virtual Classroom. 30-39
as more scrutable environments for objective, automated
assessment, 80-87
Virtual Hospital, 62
Virtual Mediea Lab from the University of Pennsyvivania, 62
visial instructional materials
calls for the integration into the curriculum of, 3
Viswal tustraction in the Public School, 3

W
Wivne County Community College. xi

costs associated with video weleconferencing at, 107-108
WCCC See Wavne County Community College
Weh Web site, 129
Western Cooperative Tor Educational Telecommunications, 87, 121
Wostern Governors Associdbion

medsuring competence ol students rather than “seat time”

e

Wostern Governors Tversity, 2
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built quality measures into its very structure, 87
Western Interstate Commission for Higher Education, 121
Western Michigan University

emphasize on husiness education users. 100
WGA. See Western Governors Association
WGU. See Western Governors University

WICHE. See Wesseo Interstate Commission tor Higher Educittion

work and learning synonymous in today’s information ¢conomy, 71
The World Lecture Hall at the University of Texas, 61-02
World Wide Web, 129
homepages congtructed tor sole purpose of brokering
information on curriculum development, 61
most popular Internet network, 60
WWW See World Wide Web

Y
Yavarkovsky (1990) use of phrase “the collaboratory,” 04
Yuppie toy approach, xi

z

Zastrocky (1993) use of new technology to become more efficient
in performing inettective operations, 102

Zero-Based Budgeting, 116
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