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*  This paper tracks various models used for the
e-mail: r.d.mason@open.ac.uk design and delivery of computer-mediated courses.
It traces an evolution in the conceptual thinking
about teaching and learning through telecommuni-
cations media, and links this with the development
of the technology over the last ten years. It high-
lights the major concerns of practitioners designing,
facilitating and learning in online environments
today. The paper also sows seeds in the form of
questions and issues which suggest the growth of
new learning environments.

Historical Introduction

*  Painful as it is to remember, most of the first online
courses were delivered on command-line systems
which required skill and patience from even the
dedicated user, let alone the intrepid novice. A
perusal of early literature on computer conferencing
and Internet access to databases etc. produces a
litany of concerns about training materials, help
desk queries, and front-end programs, as well as
discussions about how best to help new users
become active participants (Mason and Kaye, 1989;
Harasim, 1990).

Instructions for using the evocatively-named
Archie, Veronica and Gopher filled whole books
(e.g. Kroll, 1992), but notwithstanding, were actu-
ally used by some course providers to give students
access to resources, papers and databases of infor-
mation.



Early MOQs, which provided real-time text-based
communication spaces, were equally arcane, and
very few sustained educational applications ever
emerged out of this essentially game-playing envi-
ronment.

Nevertheless, these three elements: asynchronous
group and individual messaging, access to course
materials, and real-time interactive events, form the
backbone of what continues to constitute the
world of online courses. During the 90s, perhaps
the most extensive developments have taken place
in the area of access to course materials.
Communication, whether real-time or asynchro-
nous, and whether one-to-one or many-to-many,
has merely become easier.

Newer conferencing systems became available in
the early nineties and these provided a2 Windows
interface to messaging. Training in the technicali-
ties of using such systems has been less and less
problematic and occupies almost a negligible
amount of the course time. The advent of the Web
and its phenomenal growth has similarly reduced
the training overhead for accessing course content

(e.g. Khan, 1997).

Web-based conferencing systems and the support
for audio and video on the Web complete the
current picture of an integrated environment for
delivering course content, participant interaction
and tutor support through one logon sequence.
Web-in-a-box software now takes this environment
and ‘packages’ it for the coal-face educator who
doesn’t want to be bothered with html and needs
simple administrative and assessment facilities for
tracking student progress.

Figures One and Two demonstrate this technologi-
cal journey from command line frustration to user
empowerment. Of course, this relative improve-
ment in access and usability has merely allowed
other problems in creating online learning environ-
ments to emerge more clearly. These will be the
focus for the rest of the paper.
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Figure 1: Command-line conferencing
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Figure 2: Virtual-U

Pedagogical Evolution

My use of the term ‘pedagogical evolution’ is not
meant to imply a notion of teaching getting better
and better, or of the invention of new and different
methods. Rather I mean to suggest the experience
of working with the technology (itself a moving
target) and with course participants to arrive at
new perspectives on how learning is best encour-
aged and supported in the online environment. All
of the elements I am about to discuss are very
familiar educational approaches — they are simply
being adapted and re-discovered in their online

form.

Structured Discussion

Many of the early online teachers were dazzled by
the new opportunity of group communication with
students at a distance. Because unlimited, interac-
tive, time-independent discussion was technically
possible, both students and tutors expected it
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would happen. The fact thar educationally benefi-
cial, dynamic and all-inclusive discussions arc far
from commonplace events in face-to-face teaching,
should have prevented the growth of this unreal
expectation for the online environment, which
almost all early adoprers experienced. Whilst the
technology tends to support a certain degree of
cgalitarian participation, and does allow users the
freedom to input messages at their convenience,
the conditions which are needed to produce good
educational discussions are far more complex, more
people-dependent and more educationally deter-
mined than mere technology will ever influence
very significantly.

Most online educators have realised that generating
good discussions online takes careful planning and
structuring. Breaking large numbers of students
into small groups (typically under ten), providing
specific tasks (such as searching for answers to set
questions in readings or Web resources) and setting
timelines for discussion — all of these elements are
increasingly used and adapted to the online envi-
ronment to give structure and to help the learner
to take an active part. Free-for-all open discussions
have largely been abandoned for serious teaching
purposes, although they continue to flourish in
social areas.

Collaborative activities

As the online medium matures and many more
educartors adapt their subject areas to the environ-
ment, examples of collaborative activities and
assignments are growing and leading to a climate of
acceptance for innovative ideas in how groups of
distance learners can work together online. The
Web often acts as the resource around which the
activities are designed, in some cases using course
specific materials and readings provided by the
tutor, and in other cases using the vast materials
from other Web sites worldwide. Students are often
asked to construct a group Web site as the focus for
their joint work. Alternatively they could be asked
to work through problems, experiments or simula-
tions presented online and then to compare their
solutions. Whereas early collaborative activities
were largely restricted to discursive areas of the cur-
riculum or to joint writing assignments, the Web
with its multimedia capabilities has now extended
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the potential for collaborative work into the image-
dependent subjects like science, technology and
mathematics (Harasim et al., 1995).

Peer commenting on work which normally would
have been seen only by the tutor, is an arca of
group activity well supported by current technolo-
gies. Students submit their work to a file area or
Web space so that other students on the course can
read and comment on it. Just as the online envi-
ronment breaks down the barriers to the lecture
room walls and makes the teacher more visible, so
it does for students as well when their work is open
to view and critique in this way by their peers. A
number of evaluations of courses which involve
peer commenting, report on the educational advan-
tages (e.g. Bos et al., 1996).

Because it tends to require more initiative, more
time and more dependence on others, group work
is rather more popular with teachers than with stu-
dents! When integrated with assessment and exami-
nation, however, the evidence is that most students
do overcome their inhibitions and play their part in
joint activities. In fact, there is a veritable explo-
sion of interest in collaborative work at tertiary and
professional updating level, as the technology
improves to support it, as employers increasingly
demand it, and as educators re-discover its value in
the learning process.

Online assessment

The ease with which students can now submit
assignments electronically and take self tests and
even examinations online, has led many institu-
tions to exploit the technology to globalise their
courses and in some cases to relieve tutors of the
more tedious aspects of marking. Web-in-a-box
software customised for education offers forms for
easy creation of multiple choice tests as well as
assignment submission systems and record keeping
facilities. A number of firms markert software for
developing more complex assessment processes,
and these can be used to conduct surveys and
collect other forms of data from users.

Current assessment procedures in higher education
are long overdue for a re-think. They are particu-
larly ill-suited to the digital age in which using
information is more important than remembering
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it, and where re-using material should be viewed as
a skill to be encouraged, not as academic plagiarism
to be despised. Many online courses are leading the
way in devising assignments and assessment proce-
dures which reflect the call for higher education to
teach IT literacy, team working ability and knowl-
edge management skills.

Interactive course materials

Early computer-based learning programs tend to be
dismissed now as ‘page turning’ devices which fall
far short of the interactive, user-centred claims
originally made for them. Although the technology
exists to design and produce teaching material
which offers the learner genuine choice of learning
routes and methods, a range of video, audio and
text materials, and opportunities to interact mean-
ingfully with content, the resulting course materials
are often prohibitively expensive to prepare. Apart
from the financial resource needed, what is also
essential is educational design expertise. Technology
is rarely the problem — and equally rarely the solu-
tion! Sharing computer-based teaching material
amongst consortia or on a commercial basis, is the
holy grail — much talked of and aspired to even in
funded programmes, but so difficult to achieve.
The Web and to some extent CD-ROMs overcome
the early interoperability problems in sharing com-
puter-based software, and quality of teaching mate-
rial is now the major stumbling block. Many
computer-based teaching programs whether stand-
alone, on an Intranet or the Web, fall into one of
two categories: all glitz and no substance, or
content which reflects a rote-learning, right/wrong
approach to learning,

The lifelong learning movement with its emphasis
on just-in-time learning and a customer-centred
approach has helped to develop the interest in
online courses using a resource-based model. The
underlying aim of such courses is learning how to
learn; that is, facilitating knowledge management
skills such as searching, selecting and synthesising
information, discovering how and where to find
answers and solutions, and understanding, trans-
forming and presenting ideas. The Web provides
both the cause and the means for doing this.
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An online pedagogy

Current approaches to teaching and learning in
higher education are dominated by the following:
the importance of interactivity in the learning
process, the changing role of the teacher from sage
to guide, the need for knowledge management
skills and for team working abilities, and the move
towards resource-based rather than packaged learn-
ing. All of these elements figure strongly in the lit-
erature of online educators (e.g. Collis, 1996). In
fact, I would contend that online courses are
driving pedagogical evolution in higher education
generally, because of the rush to digitise, virtualise
and globalise the campus.

Online Course Models

I am going to propose a rather simple framework
within which to consider the very wide range of
existing online courses. The mystification sur-
rounding the term ‘online course’ arises because it
is used indiscriminately to apply to nearly any
course which makes even a passing use of the
Internet, as well as to those where every aspect of
the course is only accessible electronically. Of
course categories are invidious to many who imme-
diately cite applications which do not fit easily into
the framework. Furthermore, my thinking, and
hence my categorisations are heavily influenced by
a distance teaching background, and those from
either a campus or training environment probably
conceptualise the field differently. Nevertheless, I
think it is useful to begin to define the online edu-
cational world if only for others to re-define for
themselves.

Content + Support Model

This model is the earliest and most extensive cate-
gory of online course. It relies on the separation
between course content (which is probably deliv-
ered in print or possibly now as a course package
on the Web) and tutorial support (which in its sim-
plest form is delivered by email or alternatively by
computer conferencing). The model supports the
notion of relatively unchanging content materials
which can be tutored by other teachers than the
content authors. Rudimentary amounts of collabo-
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rative activity amongst students, peer commenting
and online assessments can be supported by com-
puter conferencing, however these online elements
tend to be added onto the course and students of
such courses frequently report conflices with learn-
ing the materials and participating in the online
activities. Considering the course as a whole, the
online component represents no more than about
20% of the students’ study time in this model.

Where the course content consists of structured
Web pages, the division between content to be
mastered and engagement with discussion is some-
times reduced. This relatively new adaptation of
the content + support model and the advent of
Web conferencing are beginning to blur this cate-
gory with cither of the next two. However, even
when the course content is online as well as the
tutorial support, I think it is still useful to consider
the distinctive characteristics of the very many
courses where there is a strong division between
content and support.

Wrap Around Model

My nexr category defines those courses which
consist of tailor made materials (study guide, activi-
ties and discussion) wrapped around existing mate-
rials (set books, CD-ROM resources or tutorials). 1
categorise this as the 50/5u model because the
online interactions and discussions occupy about
half of the students’ time, while the pre-determined
content occupies the other half This model tends
to favour a resource-based approach to learning,
giving more freedom and responsibility to the stu-
dents to interpret the course for themselves. The
tutor's or teacher’s role is also more extensive than
that in the first model, because less of the coursé is
pre-determined and more is created each time the
course is delivered, through the discussions and
activities.

Real time online events sometimes feature in this
model (as well as in the next). Screen sharing soft-
ware is often used for problem-solving areas of the
curriculum so that tutors can help students on a
one-to-one, or one-to-small group basis. One-way
audio lectures accompanied by Web-based over-
heads is another way of adding a live dimension to
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the course. Students can interact through posting
email questions. As technology improves, chese
events will include video as well as audio.

Integrated Model

The third model is at the opposite end of the spec-
trum from the first. The course consists of collabo-
rative activities, learning resources and joint
assignments, The *heart’ of the course takes place
online through discussion, accessing and processing
information and carrying out tasks. The course
contents are fluid and dynamic as they are largely
determined by the individual and group activity.
In a sense, the integrated model dissolves the dis-
tinction berween content and support, and is
dependent on the creation of a learning commu-

niry.

Real time communication, in some cases initiated
by the participants, might be video, audio or text
based and would support small group activities and
tasks.

Examples of Course Models
from the UKOU

The content+support model is used extensively at
the UK Open University, where content is pre-
pared by central academics and tutored by part-
time associate lecturer staff. This model has been
adapted to the online world by decreasing postal,
phone and face-to-face contact in favour of interac-
tion via computer conferencing, Large scale exam-
ples include the Technology Foundation course
with over 5000 students using FirstClass for
contact with their tutor, with other students and to
a limited degree with course concepts in content
related conferences. In other courses, such as the
second level Information Technology course,
THD204, students are required to carry out two
joint assignments and to send one of them in elec-
tronically. Courses in the Open Business School
also use FirstClass, some with an associated Web
site, alumni activity and groupings based on busi-
ness interests. In all, nearly 30,000 students use
computer conferencing as a support medium on
courses delivered largely through print.
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A Web based version of this model has been
piloted by the OU’s Institute of Educational
Technology, although it is relatively common else-
where. These courses consist of about 100 Web
pages containing information, exercises, self-assess-
ment questions, links to other sites and a set of
tasks for the student to carry out. The students, in
this case a rolling intake joining at their conve-
nience, work through the materials and send in
their assignments for the tutor to mark and
comment on. This version of the model is particu-
larly appropriate for short courses and for profes-
sional updating or training courses. It is also
possible to add Web conferencing to the process for
those who want more communal support.
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Figure 3: Map of a Web-based course

Less well known OU courses use the wrap-around
model. The most long standing course is in artifi-
cial intelligence and Lisp programming, DM863,
and consists of a set book and extensive interaction
on FirstClass with the tutor and other students.
Other wrap-around courses use computer confer-
encing on an optional basis, and at least one web-
based wrap around is in the planning stages.

The essence of the content+support model is that it
can achieve unprecedented economies of scale.
Relatively high course development costs can be
offset against relatively low presentation costs, and
as the number of students on the course rises, the
per student cost of the course falls. This simple
formula becomes more complicated with the wrap-
around model. Using a set book or other existing
materials reduces the preparation costs, but
increases the presentation costs, as the tutors have a
greater responsibility to ‘create’ the course through
their interactions with students. As student
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numbers increase, costs (of tutors) rises incremen-
tally. Nevertheless, for small courses in niche sub-
jects, this can be a very cost-effective model.
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Figure 4: Online environment of a Lisp

Programming Course

As the collaborative, task oriented, discussion-based
components of an online course increase, so the
content of the course is increasingly determined by
the group. Resources are of course provided at the
outset, but the selection of materials and the inter-
pretation of the tasks form the ‘stuff” of the course.
This is what I call the integrated model.

The only OU course which approaches this model
online is the second year of the Masters in Open
and Distance Education, designed and tutored by
the Institute of Educational Technology. This
course is largely based on collaborative and individ-
ual activities carried out on the Web using papers,
external links and other resources supplied by the
course team. Each of the assignments requires stu-
dents to integrate comments from discussion con-
ferences into their work, and the final examinable
component (in the form of an extended essay)
requires students to reflect on what they have
learned from the various elements of the course:
discussion, activity, reading and joint work. As the
course attracts students from all over the world,
‘real time’ events will be run over 24-48 hours
using a pansynchronous process of live audio, a
journal article, peer commenting and text-based
questions.
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The design of this course has arisen from extensive
experience in running short online courses in tech-
nology-based education for professional updating.
Various approaches to creating interactive learning
environments have emerged from the experience of
a dozen members of staff, and the most successful
elements have been applied to the MA: structured
activities such as debates with individual roles, Web
searches with specific targets, peer commenting on
written work, and incentives to engage in discus-
sion,

The aim of the integrated model is to build on the
inputs of the students within the carefully con-
structed online environment to create a self-sus-
taining learning community. To make this model
equally achievable on a large scale as it has been
shown to be on a small scale, will be the ultimare
OU test.

Issues in Teaching and
Learning Online

The issues which I think are the most central to
discussions of online teaching have already been
mentioned, but I will draw them together here:

*  collaborative working — designing activi-
ties for all the curriculum areas; coping
strategies for handling non-participators;
building on the advantages of online tech-
nologies and avoiding their disadvantages.
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*  rolling intake versus cohort system -
appealing to the market for just-in-time
learning withour losing the advantages of
collaborative working; setting up adminis-
trative systems to handle a rolling intake.

*  tutor worldoad - designing online struc-
tures which maximise the input of the
teacher, yet do not leave students floun-
dering in mutual ignorance; developing
tutors’ online facilitation skills.

*  motivation of students — finding incen-
tives for students to participate acrively;
providing some synchronous events to
maintain their incterest and enthusiasm;
supporting them in taking responsibilicy
for their learning.

*  sustainable models for online education
— developing successful, cost-effecrive
approaches to online learning, and for the
UKOU, scalable systems which are suc-
cessful with large numbers of students.

New Learning
Environments

I said in the introduction that I would indicate the
ways in which online courses are leading the devel-
opment of new learning environments. Their appli-
cation is particularly appropriate for adults
studying at a distance, and particularly at postgrad-
uate or professional development level.
Nevertheless, I suspect that we will also begin to
see this direction reflected in undergraduate and
campus-based courses with the introduction of an
online component. The following two concepts
best define my thinking about the nature of new
learning environments:

. Break down of the distinction between
teacher and taught

It is well known in the teaching profession
that the best way to learn something is to
teach it. Just as the Web turns everyone
into a publisher, so online courses give
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everyone the opportunity to be the
teacher. Computer conferencing is the
ideal medium to realise the teaching
potential of the student, to the advantage
of all participants. This is hardly a new
discovery, merely an adapration of the
seminar to the online environment. It is
not a cheap ticket to reducing the cost of
providing the traditional teacher, however.
Designing successful learning strucrures
online does take skill and experience, and
online courses do not run themselves. It is
in my third ‘integrated model” where this
distinction is most blurred, as it provides
the greatest opportunities for multiple
teaching and learning roles.

° Collective construction of the course

The online environment, with its
resources, places to interact and people to
contact, can form the backdrop against
which a learning community comes
together briefly to collaborate in a shared
course. This ideal may only be tasted on a
few courses and usually towards the end,
as people realise what they are about to
lose. Nevertheless, the idea of collective
construction of a course can act as a
guiding principle for course designers and
participants, as the technology and the
pedagogy are available to support it. The
notion of co-constructing a course is not
an excuse for teachers to entirely abdicate
their traditional role. In my experience, it
must always be a delicate balance between
good preparation on the part of the course
designers and yet willingness to work ‘on
the fly’, and to adapt to the evolving group
dynamic. It involves a real understanding
of the purpose of a course and the ability
to realise this in the form of challenging
activities and group processes.

Twenty five years ago, the OU established its repu-

tation on its ability to apply these principles to
writing outstanding learning materials in print.

The challenge now is to develop similar excellence

in designing online courses.
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