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Foreword

Not long ago, distance learning was considered
to be a quaint but irrelevant university re-
sponsibility having little to do with main-

stream life in higher education. Many of the most
successful programs fought on-campus anonymity
even while they maintained strong off-campus fol-
lowings.

In the past few years, much has changed. Distance
learning has become a touchstone for those seeking
to keep higher education relevant. At the same time it
has become a lightning rod for detractors claiming
that higher education is unwilling or unable to hold
its own in the potentially lucrative and increasingly
competitive education market.

The reality is likely somewhere in between. Strate-
gic partnerships and innovative new approaches to
course delivery have evolved. At the same time, higher
education culture has proven resistant to change. For
institutions which are up to the challenge, the cur-
rent interest and growth in distance learning presents
a new opportunity. While the dangers of competing
and failing in this new world of educational access
may pose problems, the refusal to aggressively move
forward may be the greatest risk of all.

A poorly defined problem has an infinite number
of solutions — the challenge is identifying what fits
your institutional context. This CAUSE Professional
Paper will help the reader define the problems and
inherent challenges facing those who thoughtfully
confront the distance learning challenge. In the pages
that follow, authors Sherron and Boettcher offer a
distance learning primer and call to arms. They be-
gin by exploring the changing nature of the higher
education market and detailing the challenges posed
by a workforce that must continually update and
upgrade its knowledge base to remain competitive.
After defining distance learning and tracing its 100+
year history, they compare the instructional effective-

ness of distance learning to more traditional forms
of instructional delivery.

In laying out a basic framework for successful dis-
tance learning efforts, the authors point out that no
single technical approach or delivery system domi-
nates. There is no technological silver bullet. Educa-
tors who want to avoid getting caught up by techno-
logical solutions in search of instructional problems
must remain firmly focused on the intended instruc-
tional outcomes, not solely the technology of deliv-
ery. Though most would agree with this logic, the
reality is somewhat more elusive. Those in doubt
should review first-generation online Web-based
courses. Without thoughtful planning, adequate in-
structional design, and the funding to make both a
reality, the result is often bad traditional instruction
converted to bad (but easily accessible) Web-based
instruction.

Forward progress often requires a step back. In this
pursuit, knowledge is power, and Sherron and
Boettcher assist in our search with a matrix and re-
lated discussion detailing the evolving nature of tech-
nological decision-making and the ever-expanding
palette of media choices. Their discussion lays the
groundwork for informed debate and insightful tech-
nological decision-making.

The authors point out the importance of strategic
planning and the necessity of re-examining our in-
stitutional missions and priorities. No institution can
be all things to all people. Those attempting to do
too much with too little eventually falter, losing cred-
ibility in the process. And yet “doing less with less,”
as Jim Mingle states in the foreword to a previous
CAUSE publication, is a prescription for irrelevance.1

1Robert C. Heterick, Jr., ed., Reengineering Teaching and Learning
in Higher Education, CAUSE Professional Paper Series, #10  (Boulder,
Colo.: CAUSE, 1993), iii.
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Sherron and Boettcher challenge us to explore some
fundamental questions to guide our distance learn-
ing priority setting, decision-making, and planning.
They include:
• What courses and degree programs will we be teach-

ing?
• Who and where will our students be?
• What will our students bring to the experience?
• Which models of distance learning will we be us-

ing?
• How will adequate infrastructure be developed and

supported?
Realizing that each institution must puzzle through

these questions based on its own mission-related con-
text, the authors engage the reader in a discussion of
programmatic and instructional design options, the
assumptions underlying interactive distance learning
programs, and the development costs associated with
each. Throughout the discussion they offer examples
of how some institutions have successfully dealt with
these challenges, while helping us steer clear of the

pitfalls that confront institutions stumbling blindly
without a prioritized plan.

Success in distance learning requires that we re-
examine old challenges in new ways. Nowhere is this
more apparent than in the area of faculty develop-
ment and the institutional incentive and compensa-
tion structures currently in place. As they do through-
out their analysis, the authors frame the discussion,
raise key issues, present examples of how they might
be addressed, and leave us to ponder the most appro-
priate strategy for our own institutional setting.

Lasting change in higher education is more the
result of evolution than revolution. Sherron and
Boettcher explore the fundamental issues that all suc-
cessful distance learning initiatives must confront.
They do this knowledgeably, with insights into both
the process and products of effective distance learn-
ing efforts. In doing so they provide a number of
guiding principles and best practices that will make
the search for solutions a rewarding one. Let the evo-
lution begin!

Barry Willis
Engineering Outreach Director
Professor of Education
University of Idaho
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In differentiating distance education from other
types of learning, the U.S. Congress in a 1992
Office of Technology Assessment report broadly

defined it as “the transmission of education or in-
structional programming to geographically dispersed
individuals or groups.”1 By this generalized defini-
tion, distance learning has been in existence since
the nineteenth century in the form of correspondence
courses (or for nearly 2,000 years if one counts St.
Paul’s Epistles to the Corinthians!). Given that un-
bounded enthusiasm is usually reserved for new ideas
that promise a brave new world and a panacea for all
society’s ills, why is higher education in the 1990s
experiencing such fervor for a concept that has been
around for one hundred years?

We propose that the current rush to implement
distance learning programs by colleges and universi-
ties is occurring for three major reasons:
• the convergence of communication and comput-

ing technologies,
• the need for information age workers to acquire

new skills without interrupting their working lives
for extended periods of time, and

• the need to reduce the cost of education.
The convergence of communication and comput-

ing technologies is producing a plethora of hybrid
technology products and services. These new prod-
ucts and services will soon permit widespread avail-
ability of diverse forms of information, education,
services, and entertainment. Some of these products
might be able to address persistent and difficult edu-
cational problems. Multiple, and occasionally seam-
less, communication links now exist between homes,
offices, cars, schools, and workplaces.

The arrival of the information age is having an
impact on workers in all sectors of the economy. In-
creasingly, they must become more highly skilled —

without interrupting work service for extended peri-
ods of time. Workers also need to be able to solve
many more — and more complex — problems on their
own. And workers must stay up to date and knowl-
edgeable in fields that are dynamic and constantly
changing. So learning must be continuous and avail-
able wherever the people are, and it must be “just in
time” and concurrent with work. The widespread
availability of information tools promises at least
some partial solutions to all these needs.

Quantifying such needs as have just been described
is difficult. In Transforming Higher Education: A Vi-
sion for Learning in the 21st Century, Michael G. Do-
lence and Donald M. Norris predict that the neces-
sity for new models of distance learning for higher
education will expand dramatically in the next cen-
tury.2 They estimate that the amount of learning re-
quired by every information-age worker by the year
2000 will be equivalent to that currently associated
with thirty credit hours of instruction every seven
years. This level of learning requirements will trans-
late into the equivalent of the FTE enrollment of one-
seventh of the workforce at any point in time. In the
U.S. in one year this could be the equivalent of 20 to
28 million additional FTE in postsecondary educa-
tion. Projected globally, it could mean more than 100
million learners seeking higher education access and
opportunities by the year 2000.

If these projections are accurate, every informa-
tion-age worker will require the equivalent of four
college credits a year, which translates to approxi-
mately four and a half weeks of dedicated learning
annually or forty-five minutes of learning every work
day. Other data support these projections. Data of-
fered by Davis and Botkin show that formal budgeted
employee education grew by 126 million additional
hours in 1992;3 an equivalent increase in growth in

Introduction:
The Rush to Distance Learning
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the usual higher education models would have re-
quired thirteen new Harvards. We now have institu-
tions such as Disney University, Motorola University,
Hewlett-Packard University, and McDonald’s Ham-
burger University — all of which have evolved to meet
the needs of interdisciplinary, niche learning markets.
McDonald’s, for example, trains employees in sixty-
five countries and has accommodations for simulta-
neous translation for eighteen languages on its main
American campus.

Thus education across all segments of higher edu-
cation — undergraduate, graduate, professional, cer-
tification, and lifelong learning — is a growth mar-
ket. To meet these needs and take advantage of the
opportunities occurring, our institutions must fund,
design, and implement new flexible learning pro-
grams. The needs are great, and our traditional mod-
els are no longer the only appropriate delivery mecha-
nisms. How will higher education in the information
age meet this demand of the information worker for
professional and lifelong learning? Is distance learn-
ing the answer?

The third major reason for resurgent interest in
distance learning is the cost factor. Our current mod-
els of higher education are very resource-intensive,
in terms of people, space, content development, and
time for learning. Our budgets will not be expanding
sufficiently to meet the knowledge requirements of
the future using our current models. Can distance
learning help to reduce the cost of teaching and learn-
ing, and/or the time required to earn a degree?

There is a widespread, dangerous perception that
distance learning models can reduce the cost of teach-
ing and learning in the higher education and profes-
sional markets. It is true that real cost savings are
possible in certain areas — for example, if students
do not spend as much time on campus, there can be
cost savings in terms of physical structures and main-
tenance. If employees do not have to spend time away
from their work or spend time and money on travel,
there can be real cost savings for their employers.
Also, part-time students tend to bear a higher pro-
portion of the costs of their education — unless they
are fortunate to be among those being reimbursed
by their employers.

However, other costs associated with distance learn-
ing programs can quickly offset some of these sav-
ings. To compensate for the absence of a faculty mem-

ber in the classroom, programs need to be planned
and designed well in advance so they can stand on
their own. Also, quality distance learning programs
still must provide a certain amount of interaction
and mentoring with faculty and tutors online or in
person. So, while there will be some savings in the
long term, significant investments are generally re-
quired up front. And, of course, there is the cost of
implementing the technological infrastructure
needed to deliver effective distance learning.

There are also some immutable constraints — at
least, for now — on the time it takes to learn. Well-
designed materials and programs can significantly re-
duce the time needed to effectively present content;
however, until the chemistry of the brain changes,
students must still take time to assimilate knowledge,
and make judgments about using information effec-
tively. Developing such strategies, intuition, knowl-
edge, and wisdom does takes time.

Benefits and Challenges

Essentially, distance learning in higher education
evolved to provide access to education where other-
wise it might not have been available, due to such
constraints as geography, time, job and family respon-
sibilities, or finances. Over the years, traditional dis-
tance education programs have provided opportuni-
ties for learning for people in large, sparsely popu-
lated states in the U.S. (such as Idaho, Iowa, Maine,
Nebraska, Oregon, and Wyoming) or countries (such
as Canada and Australia), and in unindustrialized ar-
eas in the third world.

Distance learning programs have also provided op-
tions for individuals who desire to combine work and
learning experiences, and for those individuals who
decide to return to school later in life. Many of these
people may have demanding job and family respon-
sibilities and find that the only way they can com-
plete higher education degree programs is through
distance education. Students who use distance edu-
cation do so not necessarily because they prefer it to
on-campus instruction, but because it provides a way
for them to reach their personal goals despite con-
straining personal circumstances.

Despite all their benefits, distance learning pro-
grams have been — and generally still are — perceived
as a second-class version of on-campus learning pro-
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grams. The latter are often considered more effec-
tive at  producing quality educational outcomes.
Thus, degrees from institutions that are highly de-
pendent on distance learning technologies, and where
much of the education occurs off-campus and off-
hours, are sometimes viewed with suspicion, skepti-
cism, and occasionally disdain. This is a perception
by many, despite a wealth of studies documenting
that students at a distance learn as much as or more
than on-campus students, and do as well or better in
specified learning outcomes. A 1992 report by Russell
on comparative media studies reaffirmed this:

… no matter how it is produced, how it is deliv-
ered, whether or not it is interactive, low-tech or
high-tech, students learn equally well with each
technology and learn as well as their on-campus,
face-to-face counterparts, even though students
would rather be on campus with the instructor, if
that were a real choice.4

The skeptics in us find the perception of second-class
learning somewhat ironic, as the goal of determin-
ing the desired outcomes of even an on-campus ex-
perience is still elusive. Some institutions have de-
fined desired outcomes in accord with their specific
institutional mission; however, as a nation, we are
far from a consensus on what it means to be an edu-
cated person or the process necessary to achieve this
goal. So we proceed with our planning in spite of the
feeling that something must be missing from distance
learning experiences.

This perception may have its roots in the belief
held by educators and others that much peripheral
learning and acculturation happen during the course
of on-campus experiences that are not part of the ex-
plicit course activities, goals, and objectives. Even
though these components of the learning experiences
have never been explicitly defined, it is assumed that
off-campus students who do not participate in infor-
mal discussions and activities are less likely to incor-
porate the values and perspectives that often are part
of the osmosis or environment of learning. Yet the
comparative evaluation studies hold up, because as-
sessments do not address the peripheral or culturative
learning or the deep relationships that develop due
to physical proximity and regular interaction.

Do the new technologies offer an effective re-
sponse to the need for interaction in distance learn-
ing and a change in this perception — at long last?

Technology and Distance Learning

Exploring the role of technology in distance educa-
tion, Barry Willis writes, “At its most basic level, dis-
tance education takes place when a teacher and
student(s) are separated by physical distance, and
technology, that is, voice, video, data, and print, is
used to bridge the instructional gap.”5 Willis cautions
that even though it is technology that is opening the
doors to so many new distance learning models, the
use of technology in distance education should re-
main transparent and user friendly, allowing the in-
structor and students to concentrate on the processes
of teaching and learning. Otherwise, the tail (insert
“technology”) is wagging the dog (insert “effective
teaching and learning”).

The trend is accelerating for distance learning pro-
grams to use a broad mix of techniques, methodolo-
gies, and media. Some of the major challenges de-
signers and planners of the new generation of dis-
tance learning programs will need to address include:
• How do we design effective learning systems, with

a complex set of media at our disposal, for a vir-
tual teaching and learning environment when fac-
ulty and students are not physically together?

• How do we structure information content and pro-
vide content access to meet the curricula demands
of information-age learners, given the additional
power and flexibility of the new technologies?

• What is a good balance of independent study and
interaction with other students?

• How do we balance the costs of the new media
with the benefits they provide?
This paper examines the technologies that are now

available for distance learning and offers some plan-
ning and design strategies for implementing distance
learning programs. Incorporated into the discussion
are data and anecdotes captured in an October 1994
electronic mail survey conducted by co-author
Sherron of 800 colleges and universities (to which
350 institutions responded), and a May 1995 follow-
up e-mail survey that sought information about li-
brary support for the distant learner at the 165 insti-
tutions identified in the first survey as having dis-
tance learning programs. A summary of survey find-
ings is included in Appendix A.
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Looking back over the past decades, one can see
how the “hot” technologies have affected the
way we categorize the modes of distance edu-

cation. In 1979, Curtis and Biedenbach assembled a
reference manual describing the major types of edu-
cational telecommunications systems. They tended
to categorize the technologies into one of six groups,
from public broadcasting to satellite.6

Almost ten years later (1988) using data provided
by its membership, the National University Continu-
ing Education Association served as the editor of a
compendium of information on the technologies used
in distance learning. At that time, twenty-three tech-
nologies were identified as “common” or used by at
least 10 percent of the colleges and universities re-
sponding to their survey. Again, these “technologies”
ranged from audio to computer to video. The study
allowed the Association to identify a number of pat-
terns that emerged from a comparative analysis of
the institutional users:
• The evolution of new technologies appears to be

continuing at a rapid pace.
• Each institution uses a unique mix or blend of tech-

nologies.
• No one technology dominates.
• A recurring theme is the three-pronged thrust that

blends audio, video, and computer applications.7

While these generalizations are almost a decade old,
they are still mostly true today. They also serve as
“caution flags” as we race to the winner’s circle in
distance education in our respective markets.

The technologies used in distance learning have
paralleled the technologies used for communication,
news, and entertainment. This was and is an obvious
cost-effective strategy, as the infrastructure for the
technologies can be constructed and paid for by other
public/private institutions, and then directed as ap-
propriate to educational needs and opportunities.
This has been the case with mail, radio, television,
and audio- and videotaping technologies. The same

may hold true for the infrastructure essential for the
new generation of technologies characterizing the
information age.

For now, the parallel may stop there, as the costs
for the receiving and sending devices are proportion-
ately higher. However, this is probably a temporary
situation. The next five years will see the rapid devel-
opment of new categories of computing and com-
munication products — or network appliances — that
may serve our educational purposes. Initially these
products will be limited-function computers designed
specifically for accessing and communicating via the
Internet and the World Wide Web environment.8

A number of companies (Apple, Microsoft, Oracle,
Sun) projected release of such products by late 1996
or early 1997. These devices will enable e-mail com-
munication and general  Web surfing functions. They
will have keyboards, support printing devices, and
probably CD players, will use a television set for dis-
play, and will cost between $300 and $500. The avail-
ability of these “network computers” will have two
major impacts: (1) they will set a new price point for
Web access and communication; and (2) they will
provide an easier step-wise shift to computing for
households that do not have any access to technol-
ogy knowledge.

This type of product may well be the key to en-
abling the shift to a Web-centric teaching and learn-
ing paradigm. Combined with telecourse material,
this new home appliance may support the evolution
of a much more interactive model of learning for dis-
tance education.

The Generations of
Distance Learning Technologies

One of the goals of this paper is to assist in planning
for the design, delivery, and support of distance learn-
ing programs — whether the programs are half-way
across campus or half-way around the world. As

The Technologies of Distance Learning
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mentioned above, it is clear that the new generation
of distance learning programs will use a broad mix
of techniques, methodologies, and media. As in other
areas of society, a new educational technology does
not necessarily replace an old one. A more common
scenario is that the new technology takes its place
among the range of technologies for meeting a par-
ticular set of needs. Or a general technology may have
an extended phasing-in period and then settle in for
a long period of serving a small niche. The radio is a
good example of a technology that was used for dis-
tance learning when it was the only technology widely
accessible; while radio is still in existence, in the U.S.
it is now used almost exclusively for other commu-
nication and entertainment.

Table 1 shows that the mix of media to be used in
designing distance learning programs has become
very complex as the technologies have expanded. The
table describes the generations of distance learning
technologies according to five characteristics: (1) the
media and the technologies, (2) communication fea-
tures, (3) student characteristics and goals, (4) edu-
cational philosophy and curriculum design, and (5)
infrastructure. Let’s briefly consider how each of these
characteristics may impact the evolving interactive
distance learning models.

The Media and the Technologies
The world’s first university distance learning pro-

gram is said to have been offered through an exten-
sion division from the University of Chicago in 1892
under the direction of William Rainey Harper. In the
U.S., the use of correspondence courses increased sig-
nificantly after World War II when many veterans
hurried to complete the education they had missed
while in service.

What distinguishes correspondence learners is
their characteristic self-motivation and discipline, and
their ability to learn by reading and writing rather
than listening and speaking. Distance learners in cor-
respondence courses miss the opportunity of social
interaction and learning from other students. Addi-
tionally, the evaluation of the learning must also be
written, which rules out performance, practical, and
team evaluations. With correspondence courses, the
“instruction” must be converted from lecture notes
and other materials into a purely written form, a time-
consuming process that some instructors find diffi-

cult. However, the bottom line is that correspondence
courses are the oldest and most cost-effective method
of distance education for both the student and the
education institution.

One of the key differentiating characteristics of
communication technologies is whether they provide
one-way, two-way, or multiple-way communication,
whether the “ways” are broadband or narrowband,
and whether the return rate is fast or slow. For ex-
ample, the postal service can be broadband carrying
print, audio, and videotapes, but the return rate can
be painfully slow. The telephone is a good technol-
ogy for two-way audio conferencing, but it has no
visual elements. If one is having an audioconference,
any visual supporting material must be on site for all
participants. The rapid deployment of the fax ma-
chine has facilitated effective audioconferencing by
supplying the visual component.

The technologies predominantly used in distance
learning in the early and mid-twentieth century (such
as print, radio, and television) have been primarily
broadband in one direction — fitting the educational
model of information transfer from faculty to stu-
dent. The printed page or the radio or television “talk-
ing head” took on the role of the lecturer in transfer-
ring information to the  students. This delivery mode
did not generally incorporate any two-way interac-
tion among students, and provided minimal interac-

New Zealand Library Studies
Certificate

A good example of a correspondence program
is the New Zealand Library Studies Certificate
Program of the Wellington College of Education
at Lincoln University, a well-established and
popular two-year program with a captive mar-
ket. This is basically a correspondence program
with sixteen courses. It begins with a two-week
residence at the College, with an additional two
weeks in residence during the second year. Stu-
dents also attend a three-day regional seminar.
There are about five teleconference sessions
(conference calls) each year, again in regional
locations. Two groups of sixty students are ad-
mitted annually.
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6Table 1 — Generations of Distance Learning Technologies*

First Generation Second Generation Third Generation Fourth Generation

PRIMARY
FEATURE

TIMEFRAME

MEDIA

COMMUNICATION
FEATURES

STUDENT
CHARACTERISTICS
AND GOALS

Predominantly one
technology

1850s to 1960

• Print (1890+)
• Radio (1930s)
• Television (1950s and

1960s)

• Primarily one-way
communication

• Interaction between
faculty and student by
telephone and mail

• Occasionally
supplemented by on-site
facilitators and student
mentors

• Student generally
isolated from faculty
member and other
students

• Students must be
mature, highly
motivated, and
disciplined

Multiple technologies including the
beginning of high-bandwidth
computer technologies

1995 to 2005?

• Electronic mail, chat sessions, and
bulletin boards using computers
and computer networks plus high-
bandwidth transmission for
individualized, customized, and live
video interactive learning
experiences

• Computer programs and resources,
packaged on disks, CDs, Internet

• Audioconferencing
• Desktop videoconferencing via

terrestrial, satellite, cable, and
phone technologies

• Fax
• Print

• Two-way interactive real-time
capabilities of audio and video

• Asynchronous and synchronous
communication between faculty
and students and among students

• Full 30-frame-per-second digital
video transmission with databases
of content resources available via
the Internet and World Wide Web

• Lengthy digital video programming
available on demand

• Increased contact between student
and faculty via computer-mediated
communication

• Increased contact among other
students in the same course or
program

• Technologies support the
development of a learning
community between the students
and the faculty

Multiple technologies including
computers and computer networking

1985 to 1995

• Electronic mail, chat sessions, and
bulletin boards using computers and
computer networks

• Computer programs and resources
packaged on disks, CDs, and the
Internet

• Audioconferencing
• Seminar and large-room

videoconferencing via terrestrial,
satellite, cable, and phone
technologies

• Fax
• Print

• Significant broadband
communication from faculty to
students via print, computer
programs, and videoconferencing

• Two-way interactive capabilities
enabling asynchronous and
synchronous communication
between faculty and students and
among students

• Internet good for text, graphics, and
video snippets

• Increased contact between student
and faculty via computer-mediated
communication

• Increased contact and collaboration
between students in the same
program

• Technologies support the
development of a learning
community between the students
and the faculty

Multiple technologies without
computers

1960 to 1985

• Audiocassettes
• Television
• Videocassettes
• Fax
• Print

• Primarily one-way
communication

• Interaction between faculty
and student by telephone,
fax, and mail

• Occasionally supplemented
by face-to-face meetings

• Increased contact between
faculty and students by
telephone and occasional
face-to-face meetings

• Student generally still
primarily isolated, studying
in home, often at unusual
times, by self

• Student highly motivated
and self-disciplined
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7* This table is from the unpublished manuscript of a white paper on distance learning at Florida State University edited
by J.V. Boettcher and Barbara Foster (1996). The concept of generations of distance learning was adapted from A. W.
Bates, Technology, Open Learning and Distance Education (London and New York: Routledge Publishing, 1995).

First Generation cont. Second Generation
cont.

Third Generation cont. Fourth Generation cont.

STUDENT
CHARACTERISTICS
AND GOALS
continued

EDUCATIONAL
PHILOSOPHY
and
CURRICULUM
DESIGN

INFRASTRUCTURE
COMPONENTS

• Students generally
working on core
educational
requirements or lifelong
enrichment

• Occasionally used for
large, isolated groups of
students with site
monitor or mentor

• Highly structured
materials, such as
programmed learning

• Materials almost 100
percent prepackaged for
stand-alone delivery,
supplemented by tutor
or mentor, a novice
expert

• View of student as
empty vessel; primary
goal is information
dissemination

• Postal Service for
delivery of print
materials

• Radio technology in
home

• Radio and television
broadcast stations and
towers

• Instructional program
designers, developers,
producers

• Significant up-front
investment

• Faculty tutors or site
facilitators, depending
on model

• Increased face-to-face meetings,
often for longer periods, such as
three to fourteen hours; also face-
to-face contact through desktop
videoconferencing

• Student may be working on core
education requirements, advanced
degrees, professional certification

• More faculty direction and support
possible; less-disciplined learners
can be supported

• Goal is to develop skills,
knowledge, attitudes

• Materials must still be highly
structured and designed, but
interactive technologies can
provide more ad hoc support of
learners

• Materials may vary from 100
percent prepackaged to about 30
percent prepackaged, with more
faculty or mentor direction and
support

• View of student as active learner,
participant, and contributor

• Critical mass of ownership of
computers with online services

• User-friendly, affordable
multimedia Internet technologies

• User-friendly technologies needed
to ensure access

• Instructional program designers,
developers, producers

• Significant up-front investment
• Faculty tutors or site facilitators,

depending on model
• Improved development tools for

complex media design and
development

• Increased face-to-face meetings,
often for longer periods, such as
three to fourteen hours

• May be working on core education
requirements, advanced degrees,
professional certification, or lifelong
learning

• More faculty direction and support is
possible; less-disciplined learners can
be supported

• Goal to develop skills, knowledge,
attitudes

• Materials must still be highly
structured and instructionally
designed; interactive technologies
can provide more ad hoc direction
and support of learners

• Materials may vary from 100 percent
prepackaged to about 30 percent
prepackaged, with more faculty or
mentor direction and support

• View of student as active learner,
participant, and contributor

• Widespread use of computers and
multimedia

• Critical mass of ownership of
computers with online services (in
1996, about 8 percent in U.S. could
access World Wide Web)

• User-friendly technologies are
needed to ensure access

• Instructional program designers,
developers, producers

• Significant up-front investment
• Faculty tutors or site facilitators,

depending on model

• Student generally working
on core educational
requirements, advanced
degrees, or lifelong
enrichment

• Occasionally used for large,
isolated groups of students
with site monitor or mentor

• Materials almost 100
percent prepackaged and
structured for independent
learning

• Highly dependent on
instructional systems
design to compensate for
lack of direct and
immediate student-faculty
interaction, spontaneity

• View of student as empty
vessel

• Widespread television in
homes and schools (1960)

• Widespread audio and
videocassette technology
(1980)

• Instructional program
designers, developers,
producers

• Significant up-front
investment

• Faculty tutors or site
facilitators, depending on
model
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tion between the faculty and the student.
Another drawback of this generation of technol-

ogy is that television is also used primarily as a fam-
ily or group entertainment or news medium. It can
be difficult for students to shift from an entertain-
ment mindset to an active learning mode.

A related constraint of some of the traditional
broadband one-way technologies was their time de-
pendency. Many of these programs were broadcast
only once or twice and a student had to be listening
or watching at those specific times (for example, with
the Sunrise Semester approach to distance learning a
television course was broadcast in the very early
morning, such as 6:00 or 6:30 a.m.). The advent of
the VCR and cable channel proliferation have made
these one-way technologies more flexible and forgiv-
ing of people’s schedules, enabling timeshifting of
the broadcast portion of the telecourses. They also
enable the alternative of bypassing broadcast com-
pletely by making the content available on videotapes
that can be sent to the student and used at any time.

Some of the programs in the 1980s also had com-
puter-based education (CBE) components. CBE ma-
terials are powerful in the interaction and simula-
tion richness that they can provide and thus repre-
sent a major technological advancement. These ma-
terials best support the dialogue between students

The New School in New York City

The New School in New York City was established
for the sole purpose of offering distance learn-
ing programs. Its initial and perhaps primary
delivery model combines interactive computer
conferencing with supplemental audiovisual and
text materials provided by mail. As offerings have
grown in number, an increasing number of
courses in all disciplines are being taught online.
The objective is to offer degree, diploma, and
certificate programs completely through distance
delivery. Another goal of The New School in NYC
is to become an “information provider,” by be-
coming a producer of programming for delivery
by common television carriers, such as the Pub-
lic Broadcasting System. The School is also ex-
ploring opportunities to exploit the emerging
video-on-demand technology through partner-
ships with telephone and TV cable companies.

and resources, and when future advancements are
complete, they will effectively support collaboration
between students.

Another major constraint of the broadband one-
way technologies is the difficulty of creating a mean-
ingful relationship between a faculty member and
isolated students, or of developing a community of
learners among the faculty and possible cohort of stu-
dents. The technologies of the third and fourth gen-
erations — electronic mail, chat rooms, bulletin
boards, desktop videoconferencing, and interactive
two-way videoconferencing — now make possible the
development of learning communities across time
and distance (see discussion below on communica-
tion features.)

Especially valuable to distance education was the
emergence of  two-way videoconferencing classroom
technologies. Videoconferencing has grown in sophis-
tication such that classrooms can be used as remote
sites to send or receive scheduled instruction.
Videoconferencing technologies enable real two-way
audio/video communication. These technologies are
finally becoming more affordable and easier to oper-
ate. Virtual classrooms can be created that consist of
one or many classrooms. A virtual classroom might
be composed of two classrooms many miles apart
linked by a T1 line (point-to-point) or of many class-
rooms linked by a video bridge and multiple T1 lines
(multipoint to multipoint). If the virtual classroom
consists of only two classrooms, a videoconferencing
class can be initiated by a simple call placed between
the two classroom videoconferencing units.

This technology requires video codecs (compres-
sion-decompression) units sold by companies such
as British Telecom, CLI, PicTEL, and VTEL. Currently
the costs for these codecs are significant. Low-end,
small-room videoconferencing can be accomplished
using relatively economical adapted classrooms for
sending and receiving video. A high-end, studio-qual-
ity classroom will also have professional cameras,
operators, and monitors.

New developments such as CU-SeeMe and
QuickTime (videoconferencing software products)
are bringing videoconferencing to the desktop level.
Thus, in designing distance education programs,
three levels of videoconferencing can be considered:
desktop videoconferencing for faculty-to-student and
student-to-student discussion and collaboration;
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Communication Features
As pointed out above, lack of a two-way audio-

video broadband communication with television or
print media restricted the dynamic interchange be-
tween the faculty member and the students. This con-
straint also limited the type of instruction that could
be delivered, as the students could not effectively
collaborate with each other across distances. Com-
pleting a full course and all its components was pri-
marily an individual experience; it was difficult to
form study groups, for example, to discuss ideas and
share thoughts.

The primary differentiating feature between the
distance learning technologies of today and those of
previous generations is the capability for timely and
personal interaction, the basis of most satisfying re-
lationships. Technologies today allow the delivery of
distance learning programs almost anytime, any-
where. (The next generation of technologies that will
extend the communication features beyond today’s
capabilities will include wireless technologies so that
one does not need to be “tethered” in order to access
communication features. We are all still constrained
by battery technology which is currently relatively
brief in duration and frustratingly heavy.)

Videoconferencing at Arizona State

In the early 1990s, Arizona State University
(ASU) formed a second campus and was im-
mediately faced with the need to hold cabinet
meetings with staff in both locations. The so-
lution was to acquire a modular PictureTel
4000 videoconferencing system for each cam-
pus location. This approach was so cost-effec-
tive in terms of travel and time that a PictureTel
M-8000 bridge was added to the system, and
now the three state universities in Arizona hold
their Council of Presidents meetings via video-
conferencing. Although this application has
been used to address an administrative rather
than academic need, the lessons learned at
ASU were so rich that they are included here:
• Follow the CCITT video codec standard

(H.320 or later).
• Transmission speeds of 384 Kbps are pre-

ferred, but dial-up, on-demand switched 56
Kbps will work.

• The most important component in video-
conferencing is the audio system. People will
forgive poor picture quality, but if they can-
not hear they will be thoroughly dissatis-
fied with the system.

• For all participants to be able to see and
hear, multipoint videoconferencing events
require human and technical protocols such
as voice-activated switching, chairman con-
trol, self-selection, and windows.

• Regardless of the size of the videoconfer-
ence room, the conference size continues
to grow.

• A technical person will be needed at each
videoconferencing site.

• Positive spillovers include: the ability to call
spontaneous meetings, increased participa-
tion, better coordination and control, and
better visual presentations.

• The single most essential element of video-
conferencing is management.9

small conference rooms for instruction and collabo-
ration between small groups; and large classroom stu-
dios for large group regular instruction.

Interactive Video Infrastructures

Some states have spent a considerable amount
of money building an infrastructure to promote
two-way interactive video distance education. For
example, there are currently over 100 Instruc-
tional Television Fixed Service (ITFS) channels li-
censed to educational institutions in Florida. A
satellite network, called SUNSTAR, has placed
steerable C and Ku band satellite receiving dishes
in thirty-five sites, including one at each of the
twenty-eight community college service areas.
This network delivers videoconferences within
fifty-five miles of every person in the state. As a
result of this capability, community colleges in
Florida enroll more than 15,000 students annu-
ally in telecourses. The Instructional Television
(ITV) Office in the Florida Department of Educa-
tion has leased or purchased over 400 television
series comprising almost 5,000 programs for use
in schools, colleges, and universities.
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Today’s technologies enable synchronous commu-
nications across long distances and with large groups,
providing the perception of “almost being there” no
matter where one is. New categories of media events
are evolving — online interactive interviews with rock
stars, for example. Will we soon have an online in-
teractive interview with a famous astronomer as part
of a cohort-based astronomy degree program?

With technologies that allow rapid-response, asyn-
chronous communication, a student can post a ques-
tion for a faculty member or other students and re-
ceive a reply sometimes in minutes. This capability
also creates new communication patterns and expec-
tations. A faculty member can manage a course us-
ing a variety of social and intellectual spaces on the
network. Linda Harasim from Simon Fraser Univer-

sity in Canada has been teaching online since 1985.
She has designed a communication structure online
with the following kinds of spaces:
• Help area
• Library area
• Virtual cafe/student union
• Seminar area
• Discussion areas
• Conference areas10

The combination of all these spaces simulates a
campus environment and helps to create a virtual
community — a community that comes together for
learning for a specific period of time. In many re-
spects, this is not unlike a conference, but extended
over a longer period of time and with more struc-
ture. In an article on the role of online communities
in the commercial sector, Armstrong and Hagel note,
“By creating strong online communities, businesses
will be able to build customer loyalty to a degree
that today’s marketers can only dream of, and in turn,
generate strong economic returns.”11 Higher educa-
tion institutions will soon also recognize the poten-
tial of such online communities in promoting stu-
dent and alumni loyalty. These social and intellec-
tual spaces on the network can be a powerful comple-
ment to tailgating!

New technologies also enable faculty, students, and
support staff to handle all recruiting, admission, reg-
istration and fees, and student life online. We can
predict with some certainty that we will soon have
student life equivalents of all social spaces on the
Internet. We know we have become infonauts (infor-
mation-age workers) if we find ourselves wondering,
“Why can’t I do this on the Net?”

At this time it is too early to say whether these
technologies will truly supplant most of the face-to-
face contact desired by people in educational pro-
grams. We suspect, again, given the multiplicity of
needs and people, that multiple program designs will
be successful — some with a high percentage of face-
to-face contact and some with little or none.

Student Characteristics and Goals
Students who successfully complete distance learn-

ing programs are generally very motivated, highly
disciplined, and possessed of a clear vision of the goals
that they want to accomplish. Successful distance
learning students also generally have the skills to be

Mathematics at Florida State

Computer-networked instruction has been used
to enhance the instruction of mathematics for
Florida State University students. Mathematics in-
struction usually consists of a teacher working
problems in class and the students practicing that
skill between classes. To make the process more
focused, an FSU instructor started to use the In-
ternet with his class. All assignments were given
via the network, and the student could ask ques-
tions of the instructor with an expectation of a
reply within 24 hours. This system improved in-
struction and the success rate of the students.
The instructor was more in tune with the prob-
lems of the students and could teach to their
needs. In addition, the students felt that the in-
structor showed a personal interest in them, even
if interaction was through the use of a computer.

With the availability of interactive video for
instruction at a distant campus, the instructor
now teaches two sections at the same time and
interacts with both sections over the Internet. As
to productivity, the instructor gets credit for two
courses, thus saving the class time of one course.
He feels that he spends more time with students
outside of class, but it is done on his time sched-
ule. The bottom line is that the instructor saves
time and the students’ performance has im-
proved.
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independent learners, and are comfortable in the
realm of textual materials. Most students with this
set of characteristics also tend to be mature adults.
The young adult who was not successful in high
school does not fit this profile.

Student maturity will always be an important in-
dicator of success in learning, but it will be less im-
portant in the future. The new distance-learning tech-
nologies enable faculty to hold meetings, stay in
touch, provide structure, and provide frequent re-
sponse and interaction. They enable faculty or sup-
port staff who have the time to give some much-
needed guidance, encouragement, and hand-holding
to students who need such help. However, there will
still be students, particularly younger ones, for whom
distance learning programs are not a good match for
their learning needs and levels of learning skills.

All students want some support and individual at-

tention from a faculty or mentor. The Open Univer-
sity in the United Kingdom has always had a system
of tutors designed into their distance learning pro-
grams, and they do not see this design element chang-
ing. The Open University’s strategic plan, Plans for
Change 1996 – 2005, states their continuing belief in
the need for individualized contact between faculty
and student: “… individualized student support,
whether delivered face-to-face, through new technol-
ogy, or other means, will remain fundamental to
learning success.”13

Educational Philosophy and
Curriculum Design

Another key differentiating factor of the later gen-
erations of distance learning is the view of the stu-
dent and the design principles of curriculum devel-
opment. In the early 1900s the student was commonly
viewed as an empty vessel into which the faculty
member “poured” knowledge. In this model, the fac-
ulty member was the “one who knew all” and stu-
dents came to the faculty member with a yearning to
know what the faculty member knew. With this phi-
losophy the goal of distance learning was to “get the
knowledge content” out to the student. So the cur-
riculum designers analyzed the knowledge content,
divided it into manageable chunks, and structured
readings to teach the knowledge objectives in these
chunks. This sounds like a reasonable approach. What
has changed?

Our view of the student is now quite different,
and it is reasonable also to say that students are quali-
tatively different as well. Our understanding of the
teaching and learning process is more advanced, and
we know that the students need to be actively pro-
cessing and integrating information for learning to
occur. The focus is changing for the curriculum de-
signers as well. Designers still must analyze the
knowledge content and determine appropriately sized
chunks; but designers must also analyze the skills to
be developed and incorporate complex real-world
problems into the content materials. Seldom will the
problems at the end of the chapter have easy answers,
or even any answers at all.

Additionally, students may bring applied knowl-
edge to the teaching and learning event that is new
to the faculty member. In these cases, the role of the
faculty member changes from the font of all knowl-

Computer-assisted Learning at
Thomas Edison

Thomas Edison State College (NJ) has developed
a system of high-quality, flexible, and accessible
undergraduate education supplemented by a
computer delivery initiative called Computer-As-
sisted Lifelong Learning or CALL. The Guided
Study program provides students with semester-
based independent learning courses. Students re-
ceive a course syllabus and various learning ma-
terials, usually a combination of basic texts, video
materials, and learning guides. Course mentors
monitor the academic progress of students
through written assignments sent through the
postal system, and examinations proctored at
various sites. For faster communications, mentors
and students can receive online assistance
through CALL which offers e-mail, conferencing,
text display, download/upload capabilities, and
word processing, plus specialized support of
some applications. Recently the College broad-
ened the services offered and now allows all stu-
dents to dial in to their records for financial in-
formation and for review of their transcripts. An-
other recently added service was access to the
Internet for library catalogs, databases, and other
users worldwide.12
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edge to the mentor who helps to interpret informa-
tion in the light of the discipline and a more com-
prehensive perspective. For effective learning today,
designers must plan for interactive, collaborative
events among faculty, students, and other resources.
The pace of knowledge development may require in-
put from students as well as from the faculty mem-
ber — especially in the applied fields.

Infrastructure
One possible definition of infrastructure is that it

is the set of technologies in an environment that sup-
ports the mission of an institution. In the case of the
early generations of distance learning the infrastruc-
ture requirements for student support consisted of
what we now view as fairly straightforward technolo-
gies — the postal service, radio, television, and audio-
cassettes. The list of infrastructure requirements for
distance learning programs based on computers, com-
puter networking, databases of digital information,
and the Internet is daunting. Educom, a consortium
of higher education institutions that facilitates use
and management of information resources in teach-
ing, learning, scholarship, and research, launched an
initiative in 1993 called the National Learning Infra-
structure Initiative.14  This initiative has a goal of de-
fining the components needed for a comprehensive
teaching and learning infrastructure, and forming al-
liances and coalitions to support the development of
the components of such an infrastructure.

Curriculum designers must know what resources
students will have access to while they design dis-
tance learning programs. Research data on the num-
ber of students who currently have access to com-
puters support a view that the critical mass of dis-
semination has been reached and that it is only a
matter of time before computer technology, includ-
ing access to the Internet, is widespread. While de-
signers cannot assume access today for all popula-
tions of students, many distance learning programs
are moving forward by making computer and com-
puter network access a prerequisite for participating
in certain distance learning programs, and other col-
leges and universities are beginning to require all on-
campus students to have their own computers, with
the institution providing the network access. This
subject is discussed in more detail on pages 25–27.

Such requirements enable a much higher level of
interactivity and more spontaneity in the teaching
and learning process.

New and Emerging Technologies:
Closing the Gap

The new computing and communication technolo-
gies may now offer an opportunity to close the gap,
be it perceived or real, between the effectiveness of
the experiences of on-campus students and those of
distance learning students. The World Wide Web and

Future Roles of Emerging
Technologies: The CSU Commission

The California State University formed a system-
wide commission in 1991 to examine the role of
emerging technologies as a means of addressing
the three concerns that dominate virtually all dis-
cussions of higher education in this decade — stu-
dent access, academic quality, and fiscal effi-
ciency. The Commission reached several interest-
ing conclusions:
• Teaching and learning in the information age

will be less print-oriented and classroom-
bound than ever before.

• It will need to be less labor-intensive and more
portable and modular in formats and delivery.

• The home and the workplace may become the
classrooms of tomorrow.

• Instructional and support services will be based
on the convenience of the consumers rather
than that of campus constituencies.

• Education that is truly learner-centered ought
to be delivered directly to the individual at a
time and in a place determined by the learner.

• The recent “marriage” of computing and vari-
ous forms of telecommunications can be ex-
pected to increase the scope and pace of tech-
nological innovation almost beyond imagina-
tion.

• Most estimates suggest that the technical
means for integrating the two dimensions of
non-traditional instruction — delivery and for-
mat — are only a few years away.15
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the Internet and the infrastructure of fiber, cable, and
phone lines now offer real-time, 30-frame-per-second,
two-way audio and video communications. With
these technologies readily available to at least 10 per-
cent of the population, it is time to rethink the role
of distance education in higher education.

Educom President Robert C. Heterick has suggested
the following strategies for addressing three major
challenges — quality, access, and cost — confronting
higher education today:
• Don’t try to teach more, but rather devise venues

for learning that take advantage of the technology
revolution.

• Devise multiple program types that support short-
ened time-to-degree, smaller and more modular

courses, and more extensive use of self-paced, im-
mersion learning software resources.

• Reach out to learners rather than bring them to
campus. This can increase productivity and reduce
or contain cost.16

These strategies, and those identified by the Cali-
fornia State University Commission (see sidebar) de-
pend on the use of information technologies. All of
these strategies can be used to meet the needs of both
campus and off-campus (distance) learners. The edu-
cational needs of the workforce and the population
in general are growing rapidly. The technologies to
support these new needs are here none too soon. We
must find a way to use them effectively to meet the
learning needs of current and future adult students.
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Planning and Designing for
Distance Learning

Whenever there is about to be a great change
in an institution, it is wise to examine
its underlying mission and processes. The

traditional mission of higher education institutions
has included the creation, dissemination, and preser-
vation of knowledge. Is this still a valid mission?

In 1992, Jaroslav Pelikan wrote a book in which
he reexamined  John Henry Newman’s nine discourses
on the idea of a university. Newman’s fifth discourse,
“Knowledge Its Own End,” states, “A university is a
place of teaching universal knowledge.” In his analy-
sis of this discourse, Pelikan observes that, given the
sheer quantity of information today, the ideal of
teaching universal knowledge is obviously no longer
a realistic goal for any one college or university, “but
it is in considerable measure realistic as a goal for the
university community worldwide.”17 This statement
seems to suggest that global alliances and partner-
ships among colleges and universities are essential if
the goal of teaching universal knowledge is to be at-
tainable in the information age. As we are beginning
to understand, building such partnerships, at some
level, is critical to an institution’s well-being and fu-
ture.

From the perspective of the teaching mission, then,
it is likely that the mission will remain; but this mis-
sion will need to be more explicitly defined. Ques-
tions we will need to answer include:
• What courses and degree programs will we offer?
• Who and where will our students be?
• What will our students bring to the experience?
• Which models of (distance) learning will we use?
Last but not least, we will have to address how we
will develop the infrastructure to support the answers
to the other questions.

Each institution will need to answer such ques-
tions to determine priorities for the allocation of re-
sources. You may well ask what all this has to do with
distance learning. The impact of these decisions is
that each institution will become more specialized
in some areas, and that colleges and universities will
collaborate to maximize their strengths and minimize
their weaknesses. It will be those strengths and weak-
nesses that will guide the development of distance
learning programs and partnerships.

Distance learning programs, if well supported and
delivered, will also enable colleges and universities
to forge close bonds with their students throughout
their lifetimes. As Pelikan predicts,

The university will increasingly take upon itself a
major responsibility for a complete life of learn-
ing as an integral part of its central education mis-
sion. Thus, the future of the university … will be
closely tied to how it performs in cultivating this
lifelong bond and in carrying out this lifelong
mission for each of its several overlapping constitu-
encies.18

The emerging new teaching and learning paradigm
will affect our institutions in significant ways. In ad-
dition to rethinking our missions, it is time to re-
think education and distance learning in light of new
technologies. Alan Kay, the well-known Apple Fellow,
once said that the best way to predict the future is to
invent it.19 In the best tradition of this futurist phi-
losophy, then, the more we determine and act on our
own priorities and principles, the more likely that we
can make our desired version of the future the prob-
able one.

The sections that follow examine teaching and
learning processes and the roles of the people who
participate in and support these processes.
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A Philosophy of Teaching and Learning

“The aim of education is the development of
reflective, creative, responsible thought.”

— John Dewey

Philosopher and educator John Dewey has much to
say that is relevant to the development of distance
learning programs. Dewey’s writing and thinking
spanned the late nineteenth through the middle twen-
tieth centuries. At a time when lifelong learning has
become a universal concern, it is good to reflect on
Dewey’s words: “The goal of education is growth. And
the goal of growth is more growth. … Education is
not a preparation for life; education is life itself.”20

Dewey based his philosophy of education on the ex-
periences of the learner, that is, in the combination
of thought and social interaction.

Dewey also believed that an effective educational
experience requires two key processes — interaction
and the continuity of interaction. He believed that
such interaction is unique to individual learners, that
each learning experience builds on a student’s own
previous experiences. But his goal of individualiza-
tion and customization for students was an elusive
and impossible dream in his era. It is still a dream
today, but a more attainable one — in the late 1990s
we may finally have the tools to begin to implement
this vision.

As to the role of the student in the educational
experience, Dewey was steadfast in his belief in the
need for active participation by students:

There is, I think, no point in the philosophy of
progressive education which is sounder than its
emphasis upon the importance of the participa-
tion of the learner in the formation of the pur-
poses which direct his activities in the learning
process, just as there is no defect in traditional
education greater than its failure to secure the ac-
tive cooperation of the pupil in construction of
the purposes involved in his studying.21

Note that this statement goes beyond the requirement
for the learner to actively participate in his or her
own learning. Dewey specifies that the learner needs
to be an active participant in the “formation of the
purposes” of the learning. Where are the tools and
processes to support this philosophy, if we believe it
should be supported?

We know more about the processes of learning now
than Dewey did in the 1930s. Research has confirmed
the need for students to be active learners, and to
participate in the formation of goals for their learn-
ing. Also, students must “act on” the available infor-
mation in some way. Learning is not a process of soak-
ing up information. Occasionally, children are de-
scribed as soaking up knowledge like a sponge — this
is usually said of very fast learners, who can, per-
haps, construct or add on to their existing knowl-
edge structures very quickly.

Learning, however slow or fast it is accomplished,
is a constructive process. The process of learning is a
building of knowledge structures, of making connec-
tions and creating new nodes of information, of dif-
ferentiation of similar ideas, and becoming aware of
patterns and relationships. Collaboration is also im-
portant to learning as the very process of collabora-
tion requires acting on and working with knowledge.
That action facilitates the development of knowledge
structures.

It might be said, for example, that the more we
develop our brain structures, the more we can learn:
the more we learn, the more we can learn. It also
might be said that all learning occurs at the edges of
our knowledge — as we are always adding on to our
nodes and structures. Note that this is one reason
why scholastic standards and expectations can never
be more than minimalist. We can and should iden-
tify an elemental set of knowledge and skills for stu-
dents. But good teachers and good learners increase
the differences between students, simply because the
process of learning increases the capacity for it.

Dewey spent a great deal of his time and thought
on encouraging mankind to move away from the ei-
ther-or choice between traditional and progressive
education. We find ourselves in a similar situation
today, focusing on the need to move away from the
dualism of on-campus or off-campus (distance) learn-
ing. In fact, just as the technologies are converging,
so are the on-campus and off-campus programs.
Where a person is located most of the time will sim-
ply not matter. A faculty member at Penn State who
was physically weak and unable to meet his class on
campus in 1992 still functioned very successfully as
a teacher using the Internet. Students reported feel-
ing closer to this teacher and more competent in the
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subject matter than in other, more traditional, on-
campus classes. Similarly, Linda Harasim’s experi-
ences in teaching in online environments for more
than ten years led her to conclude that “students any-
where in the world can be part of a single class. Teach-
ers can be anywhere in the world and still team-teach
a class.”22

Returning to the teaching and learning processes,
what is the essence of the educational experience? If
we strip away all the accouterments of our educational
institutions and structures, we find that a major con-
stant among educational experiences is that of dia-
logue and communication.

Let’s focus on the meaning of the word “dialogue.”
A dialogue implies a conversation or an exchange of
ideas and opinions between two or more people. In
our rush to industrialize our schools over the last 100
years, we have been systematically reducing and al-
most eliminating this dialogue. The dialogue that
remains today in higher education between faculty
and student is primarily found in the intense rela-
tionships between faculty and students in master’s
and doctoral level programs. What about the dialogue
at the undergraduate degree level? At the high school
level? Can the new technologies shift the pendulum
back to increased dialogue in our educational mod-
els?

The Processes of Education — Dialogue
and Collaboration

The dialogues in educational experiences today,
in classes or cohorts of students, is generally based
on one of three dyads: the dialogue between the fac-
ulty and the students, the dialogue between and
among students, and the dialogue between a student
and instructional resources such as books, films, ref-
erence materials, research data, and experts. These
three dialogues serve as the foundation of instruc-
tional strategies and practices. Thus, all desired out-
comes may be said to be achievable by a combina-
tion of any of the dialogues. And the array of com-
munication and computing technologies now avail-
able are powerful enablers of these dialogues. For ex-
ample, the dialogue between the faculty and students
might be facilitated via:
• Two-way interactive audio/video delivered to mul-

tiple sites.
• Real-time (synchronous) or delayed (asynchro-

nous) classroom lectures which students might ac-
cess across high-speed multimedia networks from
home, from work, or from anywhere.

• Online electronic discussions, one on one or one
to many, including desktop conferencing advising
sessions.

• Intensive synchronous on-site seminars or insti-
tutes, similar to what we offer in continuing edu-
cation for professionals.

• Fireside chats accompanied by beverages (fill in
your favorite), cheese, and crackers.

The dialogue between and among students might be
facilitated by:
• Two-way interactive audio/video desktop

conferencing meetings.
• Synchronous or asynchronous project meetings

and study groups.
• Online electronic discussions, one on one or one

to many.
• Intensive synchronous residence hall room discus-

sions across many residence halls or homes.
• Projects focusing on solving real problems in col-

laboration with students locally or anywhere on
the globe.

And the dialogue between students and instructional
resources might be facilitated by:
• Use of electronic resources, such as World Wide

Web information sources, including real-time ac-
cess to global materials.

• Use of digitized lectures or discussions, electronic
films, books, or music; viewing of recorded sig-
nificant events and interviews; access to compre-
hensive databases of primary and secondary re-
search materials.

• Problem-solving “tests” addressing real problems
linked to current events. (Consider situations simi-
lar to Judge Ito asking the Harvard law students
for copies of their research on media in the court-
room.)

• Satellite events that address key issues and that are
moderated by local faculty.

• Joint research projects.
• Application or implementation research.

Online help and electronic mail, “chat” facilities,
and bulletin boards are excellent and effective low-
cost vehicles for integrating interactive dialogue into
what were predominantly one-way distance-learning
models. Giving faculty these tools together with as-
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sistance in instructional design regarding how to in-
tegrate these into their distance learning courses and
their on-campus courses can give a needed boost to
the quality and satisfaction of teaching and learning
models. Students also tend to become more active
learners and quickly form communities of collabo-
rative learners.

The Gathering Place for Instruction
The key change in the teaching and learning para-

digm of the future will be the single most significant
change to occur in education in hundreds of years.
This is the move away from the physical classroom
as the “framework for interaction” or the “gathering
place,” to the World Wide Web as the point of depar-
ture for a learning experience. Web sites are now as
easy to develop as word-processed documents. Sup-
port may be needed for the linking and the Internet
placement, but the Web is becoming a friendly place
to see and be seen. It is a good place for the faculty
member to introduce himself or herself to new co-
horts of learners; it is a place where much of the nor-
mal communication of a course can be conducted.
The Web is also the place where much of the dia-
logue between and among faculty and students can
occur. Some of these dialogues will be synchronous
and others will be asynchronous.

With the development of the technologies that
promise quality real-time videoconferencing, some
dialogue will be synchronous, but in the virtual class-
room, rather than the physical classroom. Does this
mean that our classrooms will be as useless and cov-
ered with dust as the room with Ms. Haversham’s
wedding feast? No, it simply means that rather than
being the primary place for interaction, the classroom
will become one of many choices for course activi-
ties and interaction.

It is an easy leap to see that our campus buildings
in the future may look and feel much more like a
combination of today’s television production studios
and conference centers. People will come together
for longer periods of “class time” for specific goals
and objectives that truly cannot be met in any other
way. Despite the rapid pace of technology and the
ability to move digital bits rather than people across
geographic distances, people will still want to come
together occasionally for events and hand-shaking
and hugging.

Design Principles for Interactive
Distance Learning

With a move to wide-scale use of interactive strate-
gies and materials in higher education and offering
of courses in virtual space and time, instructional
design becomes more critical to ensure quality of
outcomes.

For most classroom teachers, the concept of in-
structional design is at the same time very familiar
and yet very foreign. Faculty are generally uncon-
sciously competent in instructional design. They are
competent in that they have been designing instruc-
tion for years; they are unconscious in that they can-
not articulate the principles of instructional design.
This situation is not particularly troublesome as long
as the environment in which they are teaching does
not change significantly and they are available to
correct any misconceptions. However, change the en-
vironment and their teaching role, and it becomes
critical that faculty develop knowledge of instruc-
tional design or, alternatively, be supported in in-
structional design in some way.

Fortunately, instructional design principles reso-
nate quickly among faculty who enjoy teaching and
having their students succeed. In instructional de-
sign, the core questions that must be answered are:
• Who are my students?
• What do I want my students to know, feel, or be

able to do as a result of this course or experience?
• What types of experiences and interactions will

facilitate achieving these goals? (This is the how.)
• Will this plan help the students to achieve their

learning goals? (This ensures the involvement of
the learner, providing the why.)

Background Perspectives on
Instructional Design

The questions that we have posed as essential for
designing effective learning stem from an assump-
tion that students come to the educational experi-
ence with the goal of increasing their knowledge and
their skills. This is not necessarily the case or the pri-
mary goal. Many students come to a higher educa-
tion institution with the primary purpose of becom-
ing certified. In this regard, the students share the
expectations of the larger society that needs certified
people who are competent practitioners and theore-
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ticians of certain bodies of knowledge.
When we know the desired outcomes of educa-

tion, and when we can measure those outcomes, we
can be comfortable requiring individuals to pass a
competency test, such as a driver’s test, real estate
appraisal test, etc. When the desired outcomes are a
set of complex cognitive, behavioral, and attitudinal
skills, we have traditionally turned to a time-based
model of education — with a measure of competency
exams at regular intervals. This model says the fol-
lowing: We are not quite certain about the exact na-
ture of the educational outcomes, and we are not
quite certain how to measure these outcomes, but
the students need to develop a very complex and rich
set of skills and experience. And traditionally, if stu-
dents have spent a certain amount of “time on task”
with appropriate interaction with knowledgeable fac-
ulty and resources and performance on faculty ex-
ams, students have generally performed the expected
tasks in society in an acceptable fashion. And, of
course, the time we have traditionally agreed upon
varies for a bachelor’s degree, a master’s degree, or
other professional degrees.

Thus, in the higher education and professional are-
nas, we often require a time-based experience coupled
with a competency-based demonstration — the bar
exam, the nursing exam, and so forth. In other fields,
we combine a time-based experience with a set of
products, such as the series of innovative research
projects required for a Ph.D. in science, or a portfo-
lio of art or writings.

Design Assumptions for Interactive
Distance Learning Programs

Let’s look at how we might apply these instruc-
tional design perspectives to distance education. We
can design distance learning courses from the view-
point of a time-based model or a competency-based
model, or some combination of these two. In prac-
tice, most courses, including distance learning
courses, are designed with a blend of these two mod-
els. However, it is important to differentiate the as-
sumptions behind the two as we move into distance
learning experiences. State regulations and accredi-
tation models that specify a certain number of re-
quired “contact hours” for a three-credit undergradu-
ate course, for example, assume a bias toward a time-
based model. But as we have just discussed, a domi-

nantly time-based model focuses on an element that
is often irrelevant to the specified outcomes. The time-
based model does have a certain amount of validity
because we know that learning requires time, but
regulations based on time regulate outcomes indi-
rectly and superficially.

We need to design instruction with the knowledge
that while time for learning is necessary, time alone
is not sufficient to ensure success. We need to design
instruction that recognizes that the where and how
of that time can be quite open and flexible. Also, we
need to design instruction knowing what tools stu-
dents need to have to be successful in the learning
experience.

Most faculty and instructional designers begin
planning for a course by specifying a structured body
of knowledge for a semester. A concurrent step is to
answer the questions above to specify the desired
student outcomes. This is the competency-based ap-
proach merged with the time-based model.

Given this context, here are some of the principles
or guidelines that might be adopted for designing
interactive distance learning courses:
• Interactive distance learning courses will be de-

signed based on the core instructional design ques-
tions listed above so that the learning is focused
on outcomes appropriate to the student and soci-
etal needs. These activities will be designed to build
skills and relationships appropriate to each
student’s continuity of learning growth.

• Interactive distance learning courses will use a set
of multiple communications media to enable and
encourage active and collaborative learning. This
means that interactive distance learning courses
will use video, audio, electronic mail and commu-
nications, the World Wide Web, online seminars,
and content resources as appropriate for the goals
and objectives of the learning, the characteristics
of the students, and available resources.

• A three-credit course is generally assumed to be
135 hours. On-campus courses now assume 45 con-
tact hours. The remaining 90 hours is generally
considered to be study time — either individually
or in a group using a variety of content resources,
such as books, journals, doing research, and sim-
ply learning content. This design will be translated
into the context of a combination of competency
and time-based models.
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Table 2

Example of an Interactive Distance Learning Course Structure — Dialogue Focus

Faculty to Student to Student to Total hours
Student Student Resources

Real-time interaction in various-sized 20 10 5 35
groups with structured instructional
activities in virtual or real environments

Real-time and asynchronous interaction 10 10 10 30
without structured instructional activities
in virtual or real environments

Individual or group interaction with fixed 10 15 15 40
content resources in virtual or real
environments

Individual or group interaction with 5 10 15 30
dynamic content resources in virtual or
real environments

Total hours 45 45 45 135

• Interactive distance learning course design will be
based on the principle that the core of education is
dialogue and communication, and that balancing
the use of the three dialogues — faculty to student,
student to student, and student to resources — gen-
erally promotes an effective learning experience.

Tables 2 and 3 show how an interactive distance learn-
ing course might be structured following these inter-
active principles. Instructional activities are shown
in hours. Let’s look at that same course from a con-
tent perspective. How does the course content map
to these interactions? For each body of defined knowl-
edge, there is a set of core concepts and principles
that need to be learned, then acted upon or manipu-
lated or applied in some way, and finally used in com-
plex problem-solving. Note: the core concepts and
principles of a field can be fairly fixed; however, the
speed with which even “stable” disciplines are chang-
ing requires that we plan content resource systems
so that regular updating is routine.

To support this type of interactive learning, we
need to be developing the kinds of resources that
facilitate these types and levels of learning experi-
ence. For example, online reference materials, CD-
ROMs, and databases — in addition to books — are

needed for the basic learning of concepts. Compre-
hensive, multi-layered discipline and interdisciplinary
databases are needed to accommodate the experiences
students need for various levels of content interac-
tion and application.

We need materials that offer real-life scenarios and
situations requiring complex problem-solving skills.
In many areas, this might mean complex simulations;
in others, internships addressing real problems. These
needs can also support the needs of society for more
skilled resources to solve real problems. The conser-
vatory approach to learning has been a grand tradi-
tion in the arts; we now are at a point where we should
be establishing regular internships and conservato-
ries in other fields as well. At Florida State, the In-
structional Systems department regularly provides in-
ternships for instructional design students working
with faculty on contract projects solving real prob-
lems. This helps the faculty and external groups with
real problems, and gives students real-life experiences.

This content development model assumes the use
of the communications technologies that can simu-
late a virtual classroom. Thus the time and expense
of developing interactive distance learning courses
is somewhere between the cost to develop a fully
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canned, packaged, stand-alone multimedia course,
and the cost to develop a course to be delivered in
the classroom.

In our current on-campus models, faculty are ex-
pected to design and develop for the classroom-cen-
tric model in the amount of time they have assigned
for delivering a three-credit course. So, our current
on-campus models merge the cost of design and de-
livery. With interactive distance learning the goal is
to transform courses in two complementary ways —
a move from the classroom to the World Wide Web
and the accommodation of students wherever they
are. Given that this transformation of the course and
the content is a significant task, faculty need addi-
tional time to accomplish this successfully.

Florida State University is investing in three ma-
jor types of interactive distance learning courses:

• Predominantly Web/Internet Course Model. These
are Web-based courses that combine content re-
sources, such as books and interactive materials, with
interactive activities with faculty and other students.
The goal is that these courses will provide an option
for open and flexible high-demand general educa-
tion courses for on-campus as well as off-campus stu-
dents or advanced-placement students. These courses
will be developed in collaboration with community
colleges, building a database of resources and activi-
ties suitable for a broad range of students. This model
plans for approximately fifteen hours of synchronous
activity; the remainder of the contact time is prima-
rily conducted on the Web with various-sized groups
of students interacting with faculty.

• Candid Class Model. This model relies on large-
class videoconferencing technologies and Web tech-

Table 3

Example of an Interactive Distance Learning Course Structure — Content Focus

General Learning Core Applying Core Problem- Total Hours
Information Principles & Principles & solving Core

Concepts Concepts Principles &
Concepts

Real-time interaction in 2 5 5 10 22
various-sized groups with
structured instructional
activities in virtual or real
environments

Real-time and asynchronous 6 10 10 10 36
interaction without
structured instructional
activities in virtual or real
environments

Individual or group 2 20 20 0 42
interaction with fixed
content resources in virtual
or real environments

Individual or group 5 10 10 10 35
interaction with dynamic
content resources in
virtual or real environments

Total Hours 15 45 45 30 135
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nologies. Classes meet regularly with the faculty, but
for approximately twenty-two hours, about half of
the usual forty-five contact hours. These courses also
combine content resources, such as books and inter-
active materials, with interactive activities with fac-
ulty and other students on the Internet. One of the
advantages of this model is that faculty can move to
this delivery mode more quickly, because about 50
percent of their activities can remain the same as in
their usual on-campus lecture classroom model.

• Adapted Media/Web Model. These are primarily
Web-based courses that are heavily based on a series
of materials originally designed for stand-alone de-
livery or for entertainment. This course model will
require development of the interactive components
of the course that will be on the Web. This model
also assumes a mentor or faculty member to provide
guidance to students throughout the course.

Development Costs
For developing a fully interactive multimedia

three-credit course in the Web/Internet model that is
stand-alone and packaged for delivery, FSU has esti-
mated the cost to be between $500,000 and $1 mil-
lion, depending on the sophistication of the materi-
als desired, the cost of the content experts, and the
available content.

For those courses that are part of a full degree pro-
gram using full two-way audio/videoconferencing
(the Candid Classroom Model) for about 50 percent
of the contact hours, we are estimating the cost of
summer salary and one semester release for each
three-credit course. For a master’s degree program of
36 credits, that means an investment of about
$205,000 for faculty salaries alone or about $17,000
of faculty salary for a three credit course. Other per-
sonnel costs such as instructional design, multime-

Table 4

Example of an Interactive Distance Learning Course — Materials Development

Content Type Faculty Purchased Dynamic & Total
Development Resources Spontaneous Hours

(Books, CD- Content by
ROMs, journals) Faculty & Students

1 Fixed Content of Core Principles 20 20 0 40
and Concepts

2 Fixed Content for Applying 5 20 0 25
Core Principles and Concepts

3 Dynamic Content on Core 5 5 5 15
Principles and Concepts

4 Dynamic Content for 5 5 5 15
Applying Core Principles
and Concepts

5 Course Level Instructional 15 0 5 20
Strategies/Directions

6 Individual Help and Direction 5 0 15 20

Total Hours 55 50 30 135
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dia, and graphic development and technical support
must also be factored in, with non-personnel costs
of equipment, copyright, and infrastructure costs
added to the faculty investment. These additional
costs will range from about $20,000 to $25,000 per
three-credit course, depending on the level of the in-
frastructure already on campus and the cost of exist-
ing content. (Again, some of these costs of moving
into the information age are unavoidable whether or
not one chooses to go interactive.)

As part of the development of a Florida State Uni-
versity distance learning master’s degree program,
faculty are being given access to appropriate tech-
nologies and training, technical support, and other
services needed to ensure appropriate support for the
students. This approach supports on-campus excel-
lence and the move to the information-age univer-
sity by all the faculty. This has an impact on all other
courses taught by this cadre of faculty. With this strat-
egy, interactive distance learning begins to transform
the campus.

However, for such degree programs to be cost-ef-
fective over the long term, institutions must develop
programs with some economies of scale, either sub-
stantially increasing the numbers of students or us-
ing the same development efforts to produce many
related programs, such as professional updating and
continuing education programs and life-long learn-
ing. Building and marketing components of the de-
veloped programs as small components to be inte-
grated into other programs will also be considered.

Another approach to investment is the well-known
“seed money” strategy: using teaching and learning
innovation dollars to fund single-course projects, with
the anticipation that prototype projects will attract
other funding, thus creating an environment and a
support structure that encourages innovative faculty
to transform their courses on their own.

How will all this fit into our institutions? It will
not be easy. To respond to the information age, we
need people with the “new minds” that poet Will-
iam Carlos Williams believed possible in his com-
ment, “All that is needed for a new world is a new
mind.” Let’s look at our institutions from the per-
spective of the entire system.

Changing the System

Today’s computing and communication technologies
cannot be adopted in a piecemeal fashion. They re-
quire change at the systemic and institutional level.
The roles of students, faculty, and administrators are
changing; the roles of our institutions are changing —
even expanding if institutions so choose. The needs
are so great that additional private institutions will
be established to target certain market segments.

This change at the systemic level was predicted in
1984 by Albert Bork, a computer scientist from the
University of California at Irvine, when he wrote,
“Because the computer is a revolutionary device in
education, it will lead to new educational struc-
tures.”23 We are starting to see some of these new
systems emerging now. We need new institutional
processes, new support structures, and new teaching
and learning resources.

Many of the trends now occurring in higher edu-
cation are symptomatic of these large systemic
changes on the horizon. These trends can help to pro-
voke our thoughts about higher education in the
twenty-first century. Some of these trends — modi-
fied from Willis24 and expanded — include:
• Credit transfer mechanisms, credit banks, identi-

fication, and accreditation for prior learning expe-
riences are making steady progress toward accept-
ability.

• Effectiveness and efficiency are expected outcomes
of distance learning programs and increasingly of
all academic programs.

• Student support systems are being recognized as
crucial to learner success — wherever the learner
may be.

• High-visibility distance learning courses, rigorously
developed, are having a spin-off effect on teach-
ing practices in conventional courses.

• Expectations are growing for broad-based, learner-
centered, cooperative/collaborative relationships
across educational sectors.

• Production-line, industrialized distance learning
models are being replaced by open learning mod-
els that respond to the students’ needs for access,
flexibility, a variety of learning strategies, and ef-
fective support systems.

• Previous territoriality agreements are becoming ir-
relevant.
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A few institutions are testing and prototyping new
contemporary learning environments, as a way of
more rapidly defining and shaping the emerging new
teaching and learning paradigm. A good example of
this experimentation is Project Vision at Penn State
(described in the sidebars on the following pages).25

We must proceed on many fronts, experimenting
with the impact of new technologies on the teaching
and learning process. The demands of education are
too great to be met by our old models. We need to
design a new teaching and learning paradigm that
leverages and fits the power of the technology and
the demands of our society where knowledge is ex-
panding at an ever-increasing rate, and people need
just-in-time learning and other expert and perfor-
mance support systems.

Changing Roles of the Faculty

“Enroll in the University of the World and learn
from the world’s greatest experts.”

Is this an ad from the not too distant future? Many
have suggested that the new technologies will enable
students nationally and globally to take courses from
“the” expert on a subject or from the faculty mem-
ber who is the most entertaining showman in the
classroom. While this approach may be used by some
colleges and universities or private companies, it is
worth noting that the approach assumes the basic
educational philosophy that students “take or receive
information in a one-way direction” rather than par-
ticipating interactively in a two-way dialogue. The
“expert” approach assumes the classroom or lecture
model. It also represents the first response of a group
towards a new technology — taking what we are do-
ing and doing it the same way but with technology.

The new technologies enable us to do more. While
they do enable some “packaging” of experts, more
importantly they enable the capturing of many ex-
perts in various sized video segments. All these seg-
ments can be combined in a dynamic, ever-growing
database of experts and world views from which to
design and deliver an interactive experience. Imag-
ine a holodeck of the future where we can talk with
experts and our current mentor!

There is no doubt that the role of the faculty will
change in this new environment. The cost factor is
an important one. Models will evolve with greater

differentiation among the faculty to reduce the per-
sonnel cost. We actually have de facto differentia-
tion today; we just don’t admit that we do. In the
new models, we will have tutors and mentors to sup-
port the students, and provide interaction. We will
also have faculty “personalities” that do entertain-
ing demonstrations and programs. We may have a
Biology 101 Helpline. And we will have some semi-
nar models that look very much like some of our cur-
rent models — only all the interaction will be online.
What will remain constant is having some individual
in the role of support person, mentor, coach. The most
enjoyable learning is that which is done together as a
shared experience — effective teaching and learning
models will incorporate that type of interaction.

Mentoring Like Merlin
The role of the faculty member has already been

evolving in this century. The “sage on the stage” lec-
ture model is gradually giving way to the “guide on
the side” model, capturing the wave of programmed
learning and stand-alone materials and, in some ways,
the model of telecourses. The group discussion modes
so popular in the last decade are part of the guide-
on-the-side approach, a “call me if you need me” or
“I’ll be stopping by” model.

We propose another model for the information age.
This is a model that encourages students to do their
best, a model that encourages students to prepare for
and reach out for their dreams. It is called “mentoring
like Merlin.” Let’s look at the role of a teacher through
the eyes of Merlin and consider how technology might
support this intense teaching and learning model.

Merlin had the awesome task of teaching a “once
and future king” — the young Arthur.26 We have the
similarly challenging task of preparing our students
for many new worlds — worlds that we do not know.
What might it mean to mentor like Merlin?

Merlin encouraged, inspired, guided, and loved his
student. He philosophized with his student, telling
him that the very best antidote to being sad was to
learn something. He told him to “learn why the world
wags and what wags it.” Merlin may have been the
first teacher to use “virtual reality,” turning young
Arthur into a hawk, a fish, a bird — so that Arthur
could intimately experience the world from other per-
spectives and thus develop compassion and a broad
understanding, a perspective about being human.
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Merlin read and discussed with Arthur some of the
Great Works in a mini-world of Socratic dialogue.
From these dialogues and his experiences, Arthur
developed a core of critical knowledge of history, psy-
chology, and physics. Merlin used the world and its
inhabitants so that Arthur could “experience” the
world.

Merlin also inspired Arthur to experiment. When
King Arthur was about to go into battle against his
son Mordred for King Arthur’s kingdom, Arthur was
old, discouraged, and ready to give up. He regretted
that none of the great ideas — chivalry, the Round
Table — seemed to have been successful. Merlin re-
plied that they were but ideas, rudimentary ideas; that
all thought begins with action; that these ideas were

experiments; and that experiments lead to new ideas.
Thus progress was being made, despite temporary
setbacks.

For today’s students we may need to use all the
magic at our disposal. We know some of the charac-
teristics of good teaching and learning. We could do
worse than mentor like Merlin. Good teachers stimu-
late, encourage, guide, and challenge students. Good
students are mentally active, involved, and experi-
ment in the real world. The magic that technology
brings can support the creation of the experiences
needed to build knowledge, perspective, and com-
passion. And all this can be done with the use of in-
teractive technologies, anywhere and anytime.

In the late fall of 1994, the vice president of the
seventeen Commonwealth campuses of the Penn-
sylvania State University decided that the time was
right to move forward with a teaching and learn-
ing project that fully empowered faculty and stu-
dents. The goal was to move away from the largely
passive lecture teaching environment and create
an active, collaborative teaching and learning en-
vironment using interactive communications tech-
nologies. To enable anytime, anywhere collabora-
tion and communication it was determined that
all project faculty and students would have a high-
function, multimedia laptop computer. The nine
faculty selected to participate in the project were
then challenged to prepare and deliver in the 1995-
96 academic year four first-year courses in which
the World Wide Web and other electronic com-
munication tools would be a significant compo-
nent of the course delivery design. The other half
of the challenge was that the faculty could not
use the lecture mode to teach, to avoid encourag-
ing students to be passive in the learning process.

Although they could not lecture, faculty could
meet with their students in various group sizes
(there were a total of sixty students, twenty from
each of three campuses). The purpose of the meet-
ings would be to discuss ideas, concepts, and

themes, and to share stories and experiences.
These face-to-face meetings would also supple-
ment online communication.

The project was designed so that all faculty
and students shared a common core of software.
The groupware package that was used, FirstClass,
provided for threaded discussions, so that students
and faculty could have online discussions, observ-
ing and analyzing how their ideas and thinking—
and perhaps the faculty members’ thinking—
evolved.

This project could not have been launched
without significant investment from the Univer-
sity, as well as two corporate partners (IBM and
Bell Atlantic). Investments helped to fund faculty
support and training, faculty release time, staff
support, additional technical support personnel,
physical renovation of learning studios, the laptop
computers, and evaluation.

The decision to go with a portable computer
rather than a desktop was a critical one. There were
two compelling reasons. One, with the laptop, stu-
dents are encouraged to integrate the computer
into their daily activities. If teaching and learning
take place in classrooms, in libraries, in dorm
rooms, in social spaces on campus, it is important
that the students have the tools of learning with

Project Vision: Distance Learning at Pennsylvania State University
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Student Readiness for the
Information Age

Students in higher education vary a great deal, even
within the traditional college-age population of the
18 to 24 year olds. Not surprisingly, some of these
students are technologically ready for interactive dis-
tance learning and some are not. Let’s look at a few
facts about the students and their access to comput-
ers in general and then look specifically at distant
learning populations and programs.

The authors’ experience and research indicate that,
across the traditional population in four-year insti-
tutions, close to 50 percent of students own or have
access to personal computers. For example, accord-

ing to 1994 data from Penn State, student ownership
of computers averaged 50 percent across all twenty-
three campuses. More recent data (from 1995) from
Florida State University suggest that student owner-
ship might be as high as 70 percent, although that
figure may reflect the student sample.

Also, over the last few years a number of institu-
tions have required that all students have their own
personal computers and have ensured this by includ-
ing the cost of a computer in tuition. In 1995, Wake
Forest University took the bold step of increasing
tuition by $3,000 each year to cover the cost of a
new computer in students’ first and third years. Re-
quiring that students have access to computers means
that the faculty could assume such access as part of

them at all times, very much like a book. In fact,
these new tools are becoming the students’ books,
notebooks, and pencils. Where would students be
without these tools? Another key reason is that this
was a project to define the teaching and learning
paradigm of the future. In the future, students will
carry their computers with them. This decision,
however, did increase the complexity of the
project, and reinforced the concept that extensive
use of technology requires systemic change.

Project Vision targeted the entire context and
infrastructure of teaching and learning on each of
the three participating campuses. Project Vision
required some changes that the future environ-
ments might not require. A classroom was trans-
formed into a Learning Studio with thirty network
and electrical outlets so that there was a place
where all students and faculty could link into the
network simultaneously and where all students
could unobtrusively recharge the batteries of their
laptops. (The room was often hazardous, however,
with all the cables and cords linking into the net-
work.)

As technologies continue to evolve, especially
wireless solutions and battery technologies, the
requirements for physical spaces will change. At
this point, the future is unclear on this issue. For
now, we are tied to these rooms to ensure net-
work availability and connectivity. As always, how-

ever, there are benefits. The Learning Studio en-
hanced the socialization and collaboration by pro-
viding students and faculty a physical meeting
place for face-to-face dialogue and project work.
This was particularly important at one of the cam-
puses — the Delaware County campus — which
has no residence halls; consequently all twenty stu-
dents were commuters.

Project Vision was also very useful in dramati-
cally highlighting the need for dynamic Internet
Protocol (IP) addressing for the network to truly
enable anytime, anywhere learning. The Office of
Telecommunications had been reluctant to move
quickly to provide this. However, the need was
clearly evident when the students and faculty had
to learn how to make do with multiple IP ad-
dresses. Project Vision was also useful in highlight-
ing the inadequacy of the technical support struc-
ture on these campuses. Additional investments
of personnel, and training of that personnel, ac-
companied this project.

In summary, this project involved cooperation,
commitment, and vision of administrators, faculty,
and support staff (technologists, librarians, and
so forth) at three campuses, where it affected the
curricula, the content material, the students, and
the learning environment. This was truly a project
that led the entire system forward.
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the teaching and learning curriculum and conse-
quently design it into their course requirements and
experiences.

In 1995, according to a Chronicle of Higher Educa-
tion article, there were twenty-one institutions known
to be requiring student ownership for the year 1995-
96.27 Of these, four were military institutions, a num-
ber of others were technology institutes or engineer-
ing-focused institutions, and others were mainly
smaller liberal arts institutions. It is worth noting
that two of the institutions were branch campuses
of large land-grant institutions — the Crookston cam-
pus of the University of Minnesota, and the Califor-
nia State University Sonoma campus.

The article related a couple of points of interest.
One institution that formerly had required students
to own computers had backed off the requirement
because it felt the faculty did not require the stu-
dents to make sufficient use of the computer. Another
institution retreated because it did not have the staff
to answer all the students’ questions or to service the
computers. Given the progress that has been made
in ease of use, some such concerns may be outdated.
However, these two examples reinforce the impor-
tance of faculty support and student support in the
use of information technologies in instruction.

What about distance learning students and their
access to computing? In addition to some institu-
tions requiring student ownership at an institution-
wide level, the practice of requiring student comput-
ers at a department or program level is common.
Many business schools and engineering schools have
been making access to computers mandatory and
including the cost of such access in the tuition for
those programs. Two recent examples include the new
Global MBA program at Duke University and a new
master’s degree program in Open and Distance Learn-
ing from the United Kingdom’s Open University.

It is easy to predict now that within the next five
years, the percentage of students that can be assumed
to have sufficient access to computing to take courses
that are centered on the Web will grow dramatically,
approaching 100 percent in many programs. Two
technological trends support this. One trend is the
standardization of communications access. The In-
ternet and the Web can be accessed with any type of
computer. The next generation of programs on the
Web will simply be downloading the required tools

for the use of the “course resources.” We had been
waiting for years for standardization of computing
and it is here — it looks different from what we ex-
pected, but it is here. The second major trend is the
decrease in the cost of ownership of the basic com-
munication and computing software to fully partici-
pate in interactive programs. While the costs are still
significant, they are not overwhelming. In some cases
technology costs can be offset by transportation, time
costs, and other expenses such as child care.

Thus, as distance learning programs are developed,
one requirement that can be made is that students,
particularly in graduate and post-graduate programs,
be responsible for their own access and support of
the technologies.

Regarding the approach of the learner to distance
learning programs, substantial research has been con-
ducted to demonstrate that there is “no significant
difference in achievement levels between distant and
traditional learners.” However, the same research re-
veals a considerable variance in student attitudes and
satisfaction levels.28 Some of this variance can be at-
tributed to variations in the amount and quality of
support available during the distance learning expe-
rience. Three elements have been found to contrib-
ute to successful distance programs: timely student
feedback, on-site support and facilitation, and access
to library materials. The key variable appears to be
the on-site facilitator, and a majority of students also
indicate that success in the course requires access to
library materials.

Students appear to be ready for online and Web
interactivity. This does not mean, however, that they
do not need support for learning in this new envi-
ronment. Readiness consists of both an interest and
a desire to start learning using these new tools. Readi-
ness also means that students know how to make the
most of these new interactive environments. The truth
is that both faculty and students need support in
learning how to use these environments. Interactivity
and active learning is now feasible; how to achieve it
needs trial, exploration, and research.

As has been noted earlier, student readiness for
online interactivity is likely linked to their general
use of computers. Some students are already so de-
pendent on the technology for their work and com-
munication that they would find it strange and un-
wieldy to communicate and learn without it; others
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still find the technology somewhat strange, and lack
the support to use the technology without high lev-
els of frustration.

In most cases, however, students who are not yet
ready would like to be, and will respond eagerly to
an opportunity to learn the new ways of learning
along with the new content.

Faculty Development and
Incentive Issues

Because of the options and opportunities it affords,
distance education poses unique challenges to the
traditional culture of higher education. If the faculty
are to embrace distance education, the administra-
tion must consistently respond to traditional faculty
concerns with fresh ideas and innovative approaches

A number of actions reveal potential resistance by
the faculty to the new models of distance learning.
For example, the American Federation of Teachers
union released a task force report with recommen-

dations that would sharply curtail or restrict the rapid
deployment of new distance learning models.29 Some
of the recommendations include opposing Internet
courses — unless they meet faculty members’ stan-
dards of quality — and restricting the number of cred-
its students can receive for distance education. The
report also encourages the AFT faculty to become
more active in acquisition and use of technology in
instruction, and to become aware of faculty and staff
rights in the design and delivery of distance learning
programs. The recommendation about limiting the
number of credits to be earned by undergraduates
was discussed at length in an Educom Review inter-
view of James R. Mingle and Larry Gold. The key point
made in that article was that faculty or someone rep-
resenting educational quality needs to be asking the
question, “Does this make sense educationally?”30

These are good questions and encourage the kinds
of discussion on key issues that will be emerging as
new models of teaching and learning develop.

Development Issues
Willis identified a number of critical faculty de-

velopment issues to be faced:31

Promotion and tenure. It is appropriate that educa-
tional bureaucracies recognize the legitimacy of dis-
tance teaching and reward this effort as they do more
traditional forms of teaching.

Release time. Adapting traditional instruction for
distance delivery demands concerted and time-con-
suming effort. It takes about twice the time to de-
velop a distance delivered course as it does a tradi-
tional course.

Course “load.” To address the uneven demands of
traditional versus distance teaching, an institution-
wide distant teaching practices committee should be
established to deal with such issues on a course-by-
course basis.

Course updating and revision. The frequency of
course updating and who has control of it is so vari-
able that academic administrators would be well
served by developing explicit procedures to address
course revision issues.

Publishing. Distance education has blurred the tra-
ditional publishing boundaries. Again, institutions
should progressively consider review criteria before
faculty interest fades in non-traditional methods of
publishing.

Sample reactions of students

A current distance learning program offered at
Florida State University involves 80 residental
graduate students and 80 graduate students in
four remote locations — from one end of the state
to the other. This “first ever” program has elic-
ited a range of reactions from students:

Excited — Students are initially excited about
being a part of the new world of distance educa-
tion, but this wears off after the first month.

Forgiving — Because it is something new and
unfamiliar to them, the students don’t expect ev-
erything to go perfectly. They will forgive a
“jumpy” video and even occasional problems
with the audio (as long as the latter is quickly
fixed!).

Grateful — There are many people who are
underserved educationally. They are grateful for
the chance to participate in distance programs,
to the extent that they will even pay more.

Studious — Distance learning students are so
pleased to have programs close to home that they
are unusually conscientious about doing their as-
signments and getting them in on time.
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Faculty mentoring. A feeling of isolation is not un-
usual with faculty dealing with a multi-campus situ-
ation. One strategy for addressing this problem is
through a faculty mentoring network with “veteran”
distance learning faculty assisting the “first-timers.”

Consistency across departments. Many schools have
unintentionally created a system of haves and have
nots through differing policies on release time, over-
loads, and the like. The obvious approach is to de-
velop and implement consistent policies that ensure
fair and equitable distribution of resources and re-
wards, institution-wide.

Compensation Issues
Most state-funded institutions take the position

that being a faculty member is a full-time job and
that faculty, therefore, cannot teach even one extra
course without detracting from their regular work.
It takes a top-level sign-off for a faculty member to
gain extra compensation for courses taught “off-
load.” Many institutions set up a continuing educa-
tion unit which has, as one of its functions, the ad-
ministration of educational programs at local, but
off-campus, distant learning sites. In such arrange-
ments, the unit can contract with its faculty or ad-
juncts for teaching. Usually, these continuing educa-
tion units are self-supporting and set the compensa-
tion packages based on market conditions. This
“profit-center” approach is valuable because it makes
each program stand on its own economic value. The
rates are set to break even, in most cases. Even so,
very few programs are allowed to continue for more
than one cycle without recovering costs. In addition
to monetary compensation, it is perfectly acceptable
to reward extra effort by faculty through compensa-
tory time, additional resources for teaching and re-
search, and professional development.

Providing appropriate compensation for the fac-
ulty and staff in recognition of additional effort and
gains in productivity has always been and will con-
tinue to be a challenge in terms of fairness. As col-
leges and universities move into new teaching modes,
whether at a distance or not, it would be ideal if the
issue of compensation package changes could be
avoided until new models can be tested and refined.
Experience has demonstrated that once “bonus” or
overload programs are begun, it is difficult to modify
them, especially downward.

However, some distance learning programs are
quite demanding. So it is important to have adminis-
trators of distance learning programs document the
activities of faculty and staff to determine who should
receive additional compensation for the sake of fair-
ness. In some cases, the distant class, when taught
concurrently with a local class, would be regarded as
a separate section or course and count “in load” for
the faculty — in effect a double course/section which
should earn time in the faculty “contract” for research
interests and the like. The administration should rec-
ognize that such doubling-up is really twice as much
work in terms of additional class preparation for the
larger group or in the use of a new technology. Cer-
tainly, the student evaluation process, such as pre-
paring and grading exams and projects, is an added
load because of the number of students involved.

Infrastructure Requirements

What does all this mean in terms of infrastructure
requirements for higher education institutions? At a
general level, our campuses need to be technology
friendly and supportive to students, faculty, and staff.
The technology infrastructure will become increas-
ingly important as the desire to access people, pro-
cesses, and resources anytime, anywhere becomes
more widespread. In addition, a support structure of
human and information resources will also be criti-
cal to the success of distance learning programs.

Networks, Buildings, and Spaces
A major part of the foundational structure for the

distance learning enterprise will be its undergirding
by telecommunications in general, and networking
in particular. The first tier is the intracampus net-
work that supports voice, data, and video communi-
cations. The second tier is the national network which
will not only provide access to shared resources, but
facilitate cooperative ventures between and among
universities, polytechnic institutes, and the private-
and public-sector institutions interested in links to
tertiary education. Finally, the third tier will provide
access to global external resources — databases, com-
mercial services, and other specialized offerings —
which are necessary to empower students, staff, and
faculty in their roles as learners, information work-
ers, teachers, and scholars.
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Increasingly, students and faculty will have their
own desktop or portable computers or access appli-
ances. Thus campus buildings and spaces, wherever
students and faculty are — student unions, class-
rooms, office buildings, learning studios, and “gath-
ering places” — will all need to be linked to the in-
formation highway. Additionally, access from people’s
homes and offices will be a key component of the
infrastructure.

Even more substantive changes will be needed in
our physical buildings. What new types of teaching
and learning spaces will we need to support the evolv-
ing teaching and learning paradigm? If students and
faculty come together less frequently (two to three
times a semester) but for longer periods of time (eight
hours, three days) what impact does that have on the
design of our “classroom” buildings? Will we need
mini-conference facilities instead? If the average age
of the students changes due to the continual profes-
sional updating and life-long learning, will we want
to change the overall ambiance of our buildings to
more appropriately meet the needs and expectations
of mature adults? What about the technology require-
ments? Will we need or want mini production stu-
dios wherever we have seminar rooms and auditori-
ums today? Should these facilities provide for ways
to have meetings and seminars with a portion of the
group in the rooms and others in remote locations
providing full two-way audio/video, so that one can
truly “be there — almost”? Will we need more large
rooms with access to many smaller rooms for break-
out sessions? It appears that we will need facilities
that accommodate course launching meetings, cel-
ebration events, and standard discussion and debate
meetings — a wide variety of campus spaces to ac-
commodate the new teaching and learning paradigms.
And that probably means that we will not need any
more “regular” classroom buildings.

In addition to the physical spaces, social and in-
tellectual spaces will be needed on the Web. This will
require high-volume fast servers, significant storage
spaces, and Webmasters to manage and ensure accu-
racy and timeliness of content. Faculty will need Web
sites for their materials, digital libraries will need to
be in place. Data will need to be maintained; and the
best place for many of these servers will be close to
where the data stewards will be. We will need alli-
ances with publishers for access to databases of con-

tent. All these networked resources will require ac-
cess points everywhere, not unlike the telephone sys-
tems today.

Just as the new paradigm of interactive distance
learning depends on a mix of technologies, so too a
variety of physical and virtual spaces will be needed.
A key characteristic of the new paradigm will be cus-
tomized choice and design.

Human Resources Support
With the increase in dependency on information

technologies in the new teaching and learning para-
digm, more human resources technical support will
be needed. One may well wonder at the large dis-
crepancy between personal computer ownership of
35 percent and the 8–10 percent figure of Web use.
Might one significant barrier be the difficulty of con-
figuring one’s system and keeping it in sync with the
network systems?

Many people we know who use their computers
and modems at home have had to rely on profes-
sional setup help, making it a top priority for a week
to get it done. Many of us panic if a problem appears.
One of the authors spent the greater part of an hour
one Sunday afternoon trying to diagnose a problem
with a modem that “had just been working perfectly
fine” before figuring out that the problem was not
with the modem at all, but with the phone line — the
phone had been left off the hook in another room!
How do we address this barrier with a population that
cannot learn how to program their VCRs? This may
be an old analogy, but it is not outdated.

Another difficulty which is seldom mentioned is
not so much the technology itself or the documenta-
tion, but the need to physically get down on one’s
hands and knees behind the equipment with a flash-
light and magnifying glass, while trying to read the
manual. With an aging population, these are signifi-
cant barriers. One reason children can do this more
easily may be that they have better eyesight, are
shorter, and have smaller fingers. Never mind that
they can’t read — somehow they just know what all
those symbols mean!

People support is absolutely essential. People pri-
marily need help in getting started, as the first setup
is the most difficult. The learning curve is steep, and
adults who are focused on the goal of getting work
done do not want to stop and learn a lot “just in case”
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they need it. People want to get on with their work.
So “just-in-time” support is also important. And this
type of help is needed whether one is on campus or
off campus, whether it is 2:00 in the afternoon or
2:00 in the morning. We need systems in place to
provide that type of support for the use of the tech-
nology while the technology is being reengineered
to be easier.

There are ways to reduce the number of support
people by setting up structures that help people to
help each other. There are fairly good data to indi-
cate that the first strategy used by people who need
help is to ask a colleague, friend, or anyone who hap-
pens to be around. This strategy is popular because
it is highly effective. The next strategy is to try to
“look it up” with the online manuals, World Wide
Web resources, and so forth. Both of these strategies
may be effective. So calling a help line is not the first
action to solve problems. Simply posting instructions
with technology in the classroom or labs is often
useful as well.

There also needs to be an appropriate balance be-
tween central support facilities and college or depart-
ment support people and facilities. The balance of
people and facilities at each of the major levels within
an institution will vary depending on the institu-
tion. The key principle is that some type of support
is needed at the institution level, providing a focal
point for the technology support. Then this support
must ripple out into support at the college or depart-
ment or institute or program level.32

Nowhere are the support challenges more pivotal
than in the area of the faculty and their support: there
can be no doubt that the ultimate success or failure
of distance learning is inextricably tied to the enthu-
siasm and continuing support of the faculty. This
support must begin with faculty training, which is
critical to the success of any distance education pro-
gram. In fact, according to Willis, designing, creat-
ing, and implementing effective in-service training
of the faculty is the most efficient pathway to the
long-term success of distance education.33

For example, special support is needed for the new
technologies of videoconferencing and television
courses. Using these kinds of facilities requires a new
set of etiquette tools, and new approaches to teach-
ing to ensure that students — even at remote sites —
feel involved and part of the “class.” The challenges

faced by the faculty at a distance are imposing. Willis
offers a few thoughts: faculty need to develop a level
of comfort and proficiency in using technology as
the primary teacher-student link, and faculty need
to learn to teach effectively without the visual con-
trol provided by direct eye contact.34 Many of the
more sophisticated classrooms currently have cam-
era operators to make the most of the faculty mem-
ber contact with the students at multiple sites. Some
of the new technologies are reducing this dependency
on people, but some such support is necessary to
troubleshoot the inevitable problems.

Information Resources Support
The phenomenal growth of the Internet and the

information resources available through it places most
universities and colleges in a unique and powerful
position in terms of technology and its capacity to
open up previously unmatched information re-
sources. Unfortunately, there are a number of funda-
mental problems with respect to adequate informa-
tion resources for extended exploration and research
(beyond required texts) that colleges and universi-
ties need to grapple with when developing and deliv-
ering distance learning programs.35 The content of
distance learning courses may be limited by the high
cost and space limitations of set texts. In a resource-
rich nation, students do have the option of using the
local library; in the rest of the world, library books
may be inaccessible or scarce. But even where librar-
ies are relatively accessible, shortages of book copies,
shortages of available staff, and limited hours of op-
eration convenient to distance students pose serious
handicaps.

Thus, recognition is growing that effective distance
learning programs will need to be innovative in pro-
viding several forms of student and academic sup-
port, such as the library, and providing staff resources
and facilities to make the remote learning site com-
parable to a normal campus experience.

The library staff can expand their support of dis-
tance learning programs through the following:
• A more immediate response to requests for articles

will be necessary. This might mean restricting the
availability of serials to “Reference Only” and/or
have them online in digital form.

• More of the collection may require duplicate cop-
ies, which can reduce the range of materials other-
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wise purchased.
• Assuming distance learning students will have ac-

cess to the online catalog, additional resources will
be needed to send the materials to the students by
fax, mail, or e-mail. A similar financial impact
would be felt from the use of commercial docu-
ment supply services, such as Uncover.
As with other forms of student support, some con-

sideration should be given to the identification of
staff resources to make the remote learning site com-
parable to the on-campus experience. At remote sites,
what might be needed is a jack-of-all-trades type of
employee who is capable of handling library, com-
puter, communications, and student services support.
But perhaps that is expecting too much from one
individual. It might be more realistic to identify an
ombudsman who would know whom to contact back
at the main campus to address particular faculty and
student needs. The goal is to assure that being on a
distant campus is as good as being on the main cam-
pus.

In our first e-mail survey (see Appendix A), 74 per-
cent of institutions reporting distance learning pro-
grams said that they provided library support services
to students who were remote from the main campus.
The follow-on survey in the spring of 1995 found that
71 percent of the institutions reported providing li-
brary service to their distance education programs.
Of those, 40 percent reported they had established
branch campus libraries specifically to support the
distance learner’s library and information needs. This
means that the majority of the library support had to
come from the main library or branch libraries back
on the main campus. Interestingly, a number of in-
stitutions had arranged for support for their distant
learners through agreements with community col-
leges, other universities, and private libraries that were
closer to them. Those that provided support from the
main campus addressed the need by specifically iden-
tifying a librarian to assist distance learners. The range
of library and information services offered to these
students included reference, bibliographic instruc-
tion, and inter-library loan. Other services provided
included access to the online catalog and the use of
an 800 telephone number for ease in contacting the
main library.

A new twist in support of the distant learner is
through electronic networks which include such fea-

tures as e-mail, word processing, database software,
and spreadsheet software. Thirty-four percent of the
campuses responding to our survey gave the distant
learner electronic access to services such as the main
library’s CD-ROM databases, with 22 percent of those
not currently providing access planning to do so in
the near future.

Embracing the Future through New
Partnerships — Internal and External

A common issue in the establishment and implemen-
tation of distance education programs is where the
unit responsible for planning and implementing a
distance education program reports within the orga-
nization. Many would point out that effective pro-
grams are more a result of developing networks of
relationships than focusing on line operations, that
leaders at the highest levels of the organization need
to be involved, and that success is more likely if vis-
ible support comes from the president. For example,
the University of Nebraska at Lincoln developed what
is now known as Nebraska CorpNet, a program that
provides on-site training for business and industry
using live broadcast TV. Leadership for this program
came from the chancellor through the vice chancel-
lor for academic affairs, and thence to the dean of
engineering.

Yet, the bottom line is that a unit responsible for
distance education must report somewhere. Since
presidents are busy people, the unit is usually found
within one of the institution’s operating units. And
most would agree that, if it is a top management pri-
ority, the higher its reporting location within the
organizational structure, the better. Where units re-
port within organizations is often an indicator of
support and importance to the mission of the col-
lege or university. Nearly half of the institutions (48
percent) responding to our 1994 survey said that func-
tional responsibility for distance learning reported
to the academic vice president/provost, with 32 per-
cent reporting to the head of continuing education.
The remaining 20 percent indicated that the program
reported to their academic unit, department, school,
or college.

Faculty members and administrators must work
together in identifying and resolving the issues, poli-
cies, and biases that inhibit systemic use of distance
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education in meeting academic goals. Regardless of
the noble motivation, change is something we hu-
mans resist. Thus, going into a program of distance
teaching and learning will evoke reactions from the
participants in ways that are hard to rationalize. This
is the point: many reactions or responses are not ra-
tional. But we should be prepared for them and ready
to work through them. Lack of know-how, loss of
control, and loss of privacy are grounds for educa-
tors’ reluctance to embrace distance learning pro-
grams. Each institution will need to find its way
through the change process to embrace the possi-
bilities that the new teaching and learning paradigm
will bring.

Closing Thoughts

The new teaching and learning paradigm will develop
in the midst of our current models. In many cases,
the process will be almost seamless and transparent
— following a gradual shift to active and collabora-
tive learning, and increased communication between
faculty and students and between students, and more
active involvement of students with real-world com-
plex problems.

The new teaching and learning paradigm will have
the following characteristics:
• Most programs will be Web-centric with a Web site

for every course. Learning will begin and end in a
World Wide Web environment.

• Most programs will have a high proportion of
interactivity among faculty and students, between
students, and between students and other re-

sources, including human experts.
• Most programs will be able to be taken in a variety

of formats using a variety of technologies.
• Most programs will depend primarily on access to

resources — human and material — via the net-
work.

• Most students will provide their own computing
resources and access to the Internet and the World
Wide Web.

• Many programs will offer a choice of some resi-
dency events and synchronous videoconferencing.
We can accomplish the shift to this new paradigm

most comfortably if we have a vision of what we are
trying to create. With vision we will make wise deci-
sions in our investment in terms of technology and
in personnel — and in our buildings and program of-
ferings. Without the vision, without the gradual ac-
commodation, severe ruptures will occur. An anal-
ogy might be made to an earthquake. The changes
that are coming will without doubt shift the very
ground and foundations of our institutions. If we
move with the shift as each step becomes more ap-
parent, we will not experience a build-up of needs
and discomfort. We will meet the new paradigm stron-
ger, richer, and more able to meet the needs of soci-
ety and fill our role.

Each institution has its strengths and weaknesses,
and each institution will target future opportunities
based on people’s visions and energies and opportu-
nities. The needs are great. If we work together and
build appropriate alliances between sectors of the
society and infrastructure, we will serve our people
and supporters well.
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In the fall of 1994, an informal electronic mail
survey was conducted to gather institutional data
and anecdotes that might indicate how distance

learning is progressing at some colleges and univer-
sities. Under the auspices of CAUSE, Gene Sherron
sent a six-question survey via the Internet to approxi-
mately 850 CAUSE “institutional representatives.”
These individuals were primarily information tech-
nology professionals working in central computing,
telecommunications, and administrative offices on
campus. The survey produced some 300 responses, a
35 percent response rate.

Over 55 percent of those responding to the e-mail
survey (165 institutions) said that their campus was
involved in distance learning. Of the 42 percent who
indicated they did not have distance education pro-
grams, 49 percent said they had plans to offer courses
through distance learning programs in the next three
years. And of the institutions already offering such
programs, 99 percent were planning to expand them
in the next three years.

Library support is one of the most critical student
support services provided in distance education pro-
grams. A follow-on e-mail survey to collect data re-
lated to library support was sent out in May 1995 to
the 165 colleges and universities that initially re-
sponded that they were involved in distance educa-
tion. About 36 percent responded.

Findings from these two e-mail surveys include:

• Credit and Non-Credit Programs
How many of the distance learning programs offered
by the 165 institutions involved in distance educa-
tion were credit as opposed to non-credit courses?
The majority offered credit courses, but half were
also offering non-credit programs. NOTE: Many of
these non-credit programs are for Continuing Edu-
cation Units or CEUs, which may or may not be de-

gree-oriented but are often of critical importance to
maintaining professional qualifications.

• Courses and Enrollment Per Semester
Another interesting aspect of these programs is that
when colleges and universities get started in distance
education, the programs often get to be fairly large.
On average, the survey showed that campuses engaged
in distance learning offered twenty-two courses each
semester, with an average of 500+ students enrolled
in distance ed courses each semester.

• Common Delivery Methods
The initial survey found that the predominant mode
for delivery of distance education was two-way, in-
teractive television (ITV), as reported by 120 cam-
puses, with one-way TV a close second (reported by
98 colleges and universities). E-mail and correspon-
dence courses rounded out the top four with about
75 responses each.

The colleges and universities involved in distance
education reported using many methods to deliver
the “signal.” Nearly 130 out of the 160 respondents
indicated that they used commercial circuits or land
lines to transmit their programs, with 76 campuses
reporting the use of fiber optic. While we cannot be
sure if this represented fiber on the campus or the
respondent’s belief that most commercial circuits are
using fiber at some point in the system, these two
together constitute a single dominant medium. Sixty-
seven campuses were using microwave transmission.

• Tuition and Fees
The perception of many administrators is that the
student should bear the financial burden for being
able to access education at remote sites. Yet 90 per-
cent of the respondents said that distance education
tuition fees were the same as or equal to those paid
by on-campus students. Of those who said that they

Appendix A: E-Mail Survey Findings
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were higher, the average represented an 11 percent
increase.

• Distance Learning Programs as Part of the
Regular Academic Program

For 52 percent of the campuses, distance learning was
part of the institution’s regular academic course of-
ferings. A majority (61 percent) of the respondents
said that their distance learning program had been
in operation less than five years.

• Library Services
Very comparably to the earlier survey, 71 percent of
the institutions contacted in the follow-up survey in-
dicated that they provide library service to their dis-
tance education programs. Of those, 40 percent stated
that they had established branch campus libraries
specifically to support the distance learner’s library
and information needs. The majority of the library
support had to come from the main library (49 per-
cent) or branch libraries (40 percent) back on the flag-
ship campus. A number of institutions made sup-
port agreements with community colleges, other
universities, and private libraries which were closer
to their distant learners. The 49 percent that provided

support from the main campus specifically identi-
fied a librarian to assist those students.

The range of library and information services of-
fered to distant students included

reference 92 percent
bibliographic instruction 92 percent
inter-library loan 89 percent

Other services provided included access to the on-
line catalog and use of an 800 telephone number for
ease of contacting the main library.

Eighty percent of the responding institutions said
they used electronic networks to help support the
distant learner, including such features as e-mail (74
percent), word processing (46 percent), database soft-
ware (37 percent), and spreadsheet software (34 per-
cent). Thirty-four percent of the campuses gave the
distant learner electronic access to services such as
the main library’s CD-ROM databases. Of those stu-
dents given Internet access, 54 percent had full ac-
cess and 34 percent limited access. The 22 percent of
the respondents that did not provide Internet access
noted in their survey comments that they had plans
to do so.
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As an example of the way in which one institu-
tion has worked through the changes inher-
ent in adopting a new teaching and learning

paradigm, this appendix outlines some of the Florida
State University experience. It summarizes the vision
and goals of FSU’s interactive distance learning ini-
tiative and describes the initial strategies for design,
development, and delivery of interactive distance
learning courses.

Planning for distance learning at Florida State be-
gan in 1991 with the formation of a Distance Learn-
ing Council. That Council produced a comprehen-
sive report and vision at the end of 1993 with the key
recommendation of launching an office to serve as a
focal point for distance learning — the Office of Dis-
tance Learning. The distance learning initiative
gained momentum in mid 1995 with the establish-
ment of that office, which soon changed its name to
the Office of Interactive Distance Learning (IDL) to
encourage design and implementation of distance
learning programs that maximize intellectual inter-
actions between faculty and students.

Vision and Goals of Interactive Distance
Learning at FSU

• Interactive distance learning will expand Florida
citizens’ access to higher education

• Interactive distance learning systems and principles
will enrich and extend the best qualities of a higher
education experience, including on-campus as well
as remote or off-campus programs.

• Interactive distance learning will achieve these ends
by wise and creative use of the full range of infor-
mation technologies now transforming society.

• Interactive distance learning systems and tech-
niques will be implemented over the next decade
and will impact a wide spectrum of the Florida State
University’s academic functions, from the recruit-
ing and admission processes, through the full
teaching and learning experiences, to support sys-
tems such as student life and library information
services.

• Interactive distance learning will be a tool to en-
hance the quality and facilitate the flexible deliv-
ery of higher education.

Shared Vision of Interactive
Distance Learning

Interactive distance learning is a powerful way to meet
these objectives. The Council offers the following defi-
nition of interactive distance learning:

Interactive distance learning is an educational phi-
losophy for designing interactive, responsive, and
valid information and learning opportunities to be
delivered to learners at a time, place, and in ap-
propriate forms convenient to the learners.

This philosophy of interactive distance learning as-
sumes a mix of technologies based on an analysis of
student needs, content requirements, and costs. It as-
sumes a design based on a range of interactions be-
tween faculty and students, among students, and
between the student and a broad array of media and

Appendix B: Planning Distance Learning
at Florida State

Note: Portions of this summary are from the White Paper on
Interactive Distance Learning adopted by the Distance Learning
Council of Florida State University on April 18, 1996. The entire
paper is available at http://idl.fsu.edu/info/info.html.
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other learning resources, including current experts
and real complex problems and internships. Design-
ing with these dialogues as principles can help to
ensure that the teaching and learning process is an
active and collaborative one.

Making the Change

Beginning the move to distance learning requires sig-
nificant institutional change. One strategy is to es-
tablish a task force of highly influential, dedicated
individuals with a period of planning to develop a
shared vision. The development of a shared vision
takes time, work, and consensus-building. It must
include elements of a top-down communication pro-
cess as well as the development of a grass roots move-
ment from those who will be primarily responsible
for changes in the teaching and learning paradigm —
in this case, the faculty. The development of a shared
vision in a university also must have its roots firmly
planted in educational theory and practice. The In-
teractive Distance Learning initiative at Florida State
has its educational roots in the experience-based and
interactive theories of John Dewey as well as in In-
structional Systems Design.

Characteristics of Interactive
Distance Learning — the ACCEL Model

The characteristics of the new teaching and learning
paradigm will likely evolve rapidly over the next de-
cade. For now, we can predict that some of its key
characteristics will be as follows:

Active. Learners participate in a variety of new
forms of learning that include thoughtful, engaged
activity.

Collaborative. Interactive Distance Learning in-
cludes and facilitates discussion and exchange among
students.

Customized and accessible. Interactive Distance
Learning fits the needs and requirements of students
in terms of time, career goals, levels of preparation,
and learning styles.

Excellent quality. Courses are designed with a
learner focus, enabling learners to achieve desired
goals and objectives. This type of learning generally
will include communication with faculty members

and other students, and quick, easy access to high
quality instructional resources.

Lifestyle-fitted. Interactive Distance Learning ac-
commodates lives of students, affording cost-effec-
tive educational opportunities anywhere, anytime,
and at a reasonable speed.

Getting Started: Major Initiatives

The major initiatives recommended to begin this ven-
ture are the following:
• Strategic Planning and Needs Assessment Initiative
• Degree Program Initiative
• Faculty On-Line Initiative
The overarching principle for the change to distance
learning is that the change will be institution-wide —
creating a new university from a revitalized core. The
goal is not a parallel or dual institutional distance
learning university, but a new institution for the in-
formation age. The implementation strategy thus has
elements of projects and institution-wide support.

Strategic Planning and Needs Assessment
This initiative requires the continuous definition and
improvement of Interactive Distance Learning objec-
tives and systems. It will support the assessment of a
quality program based on clearly defined priorities
and comprehensive strategies and tactics.

Degree Program
This initiative will launch a limited set of new IDL
programs which will enable Florida State University
to meet some immediate needs plus design and imple-
ment prototype models of the Interactive Distance
Learning paradigm. For example, a number of
master’s degree programs are currently being deliv-
ered off-campus by faculty driving or flying to re-
mote sites. An immediate goal is to redesign these
degree programs for Interactive Distance Learning.
A mix of technologies will be required to offer a high
quality, useful learning experience, regardless of time
or space differences, including videoconferencing,
Internet/World Wide Web, multimedia resource ma-
terials, and technology-smart learning studios and
spaces. Resources will be required for designing, de-
veloping, and delivering these courses. Additional
resources needed for this new delivery model include
instructional design and multimedia development ex-
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pertise, delivery of degree programs, and marketing
and positioning of these degree programs.

Faculty On-Line
This initiative is a University-wide strategy to em-
power and support all faculty members in the use of
network information resources for instruction. It will
include the provision of University-wide access to the
Internet and the Web; personal computers; ClassNews,
electronic bulletin boards,  and the equivalent of elec-
tronic listservs; databases and servers; multimedia and
programming tools; and support staff. This initia-
tive is not unique to distance learning, but supports
the University as a learning organization in the in-
formation age.

To accomplish these three initiatives, it is impera-
tive that funding, support, and plans be adequate for
their successful development and implementation.
Partnerships and alliances at many levels will be fos-
tered to assist with development and cost defrayment.
Some potential partnerships and alliances will be
public-private partnerships; some will be at local, re-
gional, national, and global levels. More information
about the master’s degree programs and the other
distance learning activities at Florida State Univer-
sity is available on the FSU Web site (see http://
idl.fsu.edu).

Creating an appropriate learning environment and
providing necessary support services will enable the
University to implement a more responsive delivery
environment for all students, on campus or off.
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The speed of technical change, the diversity of
ap-plications, and the absence of a profile of
profes-sional qualifications to manage distance

education programs are some of the major obstacles
to keeping abreast of distance education trends. Along
with references cited in the Endnotes, the following
brief list offers a starting point.

Books to Explore

Bates, A.W. (Tony). Technology, Open Learning and Distance
Education. London and New York: Routledge Publishing,
1995.

Cervero, R. M., and J. F. Azzaretto and Associates, Visions for
the Future of Continuing Professional Education. Athens, Ga.:
University of Georgia, 1990.

Duning, Becky S., Marvin J. Van Kekerix, and Leon M.
Zaborowski. Reaching Learners Through Telecommunications.
San Francisco: Jossey-Bass Publishers, 1993.

Keith, Harry, John Magnus, and Keegan Desmond, ed. Distance
Education: New Perspectives. New York: Routledge Publishers,
1993.

Laurillard, D. Rethinking University Teaching: A Framework for the
Effective Use of Educational Technology. New York: Routledge
Publishers, 1993.

Lockwood, Fred, ed. Open and Distance Learning Today. London
and New York: Routledge Publishing, 1995.

Mood, T. A. Distance Education: An Annotated Bibliography.
Englewood, Colo.: Libraries Unlimited, Inc., 1995.

Moore, M. G., and G. Kearsley. Distance Education: A Systems
View. Belmont, Calif.: Wadsworth Publishing, 1996.

Tapscott, Don. The Digital Economy: Promise and Peril in the Age
of Networked Intelligence. McGraw-Hill, 1996.

Tiffin, J., and L. Rajasingham. In Search of the Virtual Class:
Education in an Information Society. New York: Routledge
Publishers, 1995.

Witherspoon, John P. Distance Education: A Planner’s Casebook.
Boulder, Colo.: Western Interstate Commission for Higher
Education, 1996.

Journals

American Journal of Distance Education (Editor: Michael G.
Moore), American Center for the Study of Distance
Education, College of Education, The Pennsylvania State
University, 403 South Allen Street, Suite 206, University Park,
PA 16801-5202, 814-863-3764. See http://is04.ce.psu.edu/
ACSDE/Jour.html

Journal of Distance Education, Canadian Association for Distance
Education (CADE), 205-1 Stewart Street, Ottawa, Ontario,
Canada, K1N 6H7. See http://www.cade-aced.ca/english/
journal.html

DEOSNEWS (Distance Education Online Symposium), The
Pennsylvania State University, College of Education, 403
South Allen Street, Suite 206, University Park, PA 16801-5202.
See http://www.tapr.org/~ird/Stokes/general/deos.html

World Wide Web Resources

American Center for the Study of Distance Education, Penn
State. See http://www.cde.psu.edu or http://is04.ce.psu.
edu/ACSDE/

Asynchronous Learning Networks — Journal of Asynchronous
Learning Networks (JALN) and the ALN Magazine. See http://
www.aln.org/

Distance Education Clearinghouse, University of Wisconsin. See
http://www.uwex.edu/disted/home.html

Sloan Center for Asynchronous Learning Environments (SCALE),
University of Illinois at Urbana-Champaign. See http://
w3.scale.uiuc.edu/scale/

Personal Network Ideas

Attend the annual conference on Distance Teaching and
Learning at the University of Wisconsin at Madison, Madison
Education Extension Programs, 159 Education Building,
Madison, WI 53776-1385. See http://www.uwex.edu/disted/
distanceconf/deconf.html

Join the National University Continuing Education Association,
One DuPont Circle, Suite 615, Washington, DC 20036, 202-
659-3130. See http://www.NUCEA.edu/

Appendix C: Additional Resources
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Also available from CAUSE ...

Privacy and the Handling of Student Information
in the Electronic Networked Environments of
Colleges and Universities

A white paper developed by a CAUSE task force

in cooperation with AACRAO

As higher education moves steadily toward providing both education and
student services in a networked environment, many privacy challenges oc-
cur with respect to handling student information. This paper offers a set of
primary principles that underlie fair information practices and recommends
a process whereby a full spectrum of  campus constituencies can be involved
in discussions that will lead to a better understanding of  campus culture and
values with regard to these principles. Included in the principles discussion
are related issues that arise in a networked environment, as well as examples
of  practices that represent lesser and greater application of  the principles.
Many helpful appendices are included. CAUSE; 1997; 52 pages
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�There is a delicate balance between the responsibility for main-
taining student privacy rights and the responsibility for provid-
ing effective and efficient service to students.�

from the Executive Summary

____________________________________________________
Name
____________________________________________________
Title
____________________________________________________
Institution/Organization
____________________________________________________
Address
____________________________________________________
City, State, Zipcode
____________________________________________________
Phone

Order Form for Privacy and the Handling of Student Information ...

Indicate below the number of copies ordered and
circle either the member or non-member price.

_____ copies @ $16 each (CAUSE or AACRAO
members); $32 each (non-members)

_____ Total (U.S. dollars) enclosed

Send this form with payment to CAUSE, 4840 Pearl East Circle, Suite 302E, Boulder, CO 80301-6114.
If your institution is a CAUSE member, you may request to be invoiced and order by e-mail
(orders@cause.org), through the CAUSE Web site (http://www.cause.org/issues/privacy.html), phone (303-
449-4430), or fax (303-440-0461). Please ask for the paper by title and number (PUB#3102).
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CAUSE is an international nonprofit association dedicated to enabling the trans-

formational changes occurring in higher education through the effective man-

agement and use of information resources — technology, services, and informa-

tion. Incorporated in 1971, CAUSE serves its membership of over 1,400 campuses

and organizations and 3,800 individuals from its headquarters in Boulder, Colo-

rado.

CAUSE is an Equal Opportunity Employer and is dedicated to a policy that fosters

mutual respect and equality for all persons. The association will take affirmative

action to ensure that it does not discriminate on the basis of age, color, religion,

creed, disability, marital status, veteran status, national origin, race, sex, or sexual

orientation, and encourages members and other participants in CAUSE-related

activities to respect this policy.


