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Management Summary


This document is a preliminary report on 'Models for ICT-based open and distance learning' from the MECPOL project. MECPOL is concerned with collaboration between European universities in the provision of open and distance learning opportunities, especially in situations where information and communications technologies (ICT) are used. The focus of MECPOL is upon collaboratively provided ODL using ICT networks.


The initial purpose of this document is to introduce some concepts and models relevant to ICT-based ODL and to make recommendations concerning models to be employed in the MECPOL user trials.  


The document examines models for ICT-based ODL in a number of ways:


i) it explains how models of ICT-based ODL can help in the planning and implementation of new ICT-based ODL systems


ii) it looks at ways of modelling ICT-based ODL systems


iii) it summarises some key issues surrounding ICT-based ODL


iv) it presents some component level models for ODL (allowing the reader to analyse and evaluate the different possibilities in an ODL system)


vi) it presents a number of integrated models representing different approaches to ICT-based ODL provision


The document also includes some recommendations for the user trials (Appendix A) and some useful reading material.


Purpose of this document


This document is intended to:


1) provide an introduction to key concepts, and an overview of models of ICT-based ODL


2) make recommendations concerning models to be employed in the user trials (WP3)


Document release dates


A final version of the document is due to be released in Month 15 (January 1997).


Closely related to this document is Product 3 ('Guidelines for the organisation of ODL'). Product 3 is also the responsibility of WP2 and is due for release in Month 25 (November 1997).


Audience and style


The audience for this preliminary document is the MECPOL team and ODL staff at the Socrates TAO in Brussels. Consequently, the style of the document is relatively informal; comments are addressed to 'us' (the team) and many of them are future-oriented (pointing to things we must do in the final version of this document and in other areas of the project).


The primary audience for the final version of this document will be all those involved in post-compulsory education and training who work in and around the European higher education sector and who have an interest in ODL issues.


Terminology and key concepts


This section serves the important purpose of clarifying some basic terminology and concepts. This is a relatively new, rapidly changing and little understood area in which interpretations of key terms and their underlying assumptions are contestable. What we offer in this section is not meant to be a definitive or authoritative statement prescribing how these terms must be used and understood. Rather, we offer it as a starting point for further discussion among those who find themselves committed to investigating the potential of ICT-based ODL provision, and/or those who may be planning ICT-based ODL provision.


1) Models


Why do we want models? The use of the term 'model' suggests that it would be useful for us to construct some 'simplified representations or descriptions' which can be used as 'standards to be imitated' or as 'a basis for prediction/calculation'. The important elements here are:


we should produce more than one model


each should be a simplified description


each should be capable of guiding the action/planning of other people (i.e. it should be action-oriented but not necessarily prescriptive)


But what should we be modelling? What are the simplified descriptions, descriptions of?


2) ICT-based ODL systems


If our models are to be action-oriented then we must have in the front of our minds some conceptions (one or more meta-models) of the planning and implementation processes which people might go through in setting up an ICT-based ODL system. The models we produce must be models of the kinds of ICT-based ODL systems they might eventually want to create. We should make decisions about the design and development of our models by thinking about what would be useful to such people. We should consider the following:


we don't want too many models


we need a good representation of the space of possibilities occupied by ICT-based ODL


we might want to offer a component-based approach which allows people to mix-and-match components and create their own models; alternatively (or in addition) we might need to support a more wholistic approach to the planning of ICT-based ODL provision – one which questions the reducibility of learning provision to component parts


our models should be capable of representing all the issue areas which people need to consider in planning/implementing a ICT-based ODL system. We will cover pedagogical and technological issues and we must ensure a good fit with work emerging from WP1, so that the final MECPOL guidelines documents (WP5) cover all the issue areas in an integrated, understandable and usable way.


What do we understand by ICT-based ODL?


3) ICT


By Information and Communications Technology (ICT) we mean the combination of computer and electronic communications technologies which allow people to access information resources and communicate with one another at a distance (over electronic networks) and work locally with interactive resources on their computer (e.g. in using a downloaded computer-assisted learning package or in preparing (off-line) an email message or computer conference submission. ICT is broader than another word currently commonly associated with ODL – 'telematics'. Telematics technologies (at least according to the EU) necessarily involve the communication of multimedia information. While multimedia information is increasingly a feature in ICT-based ODL courses, it is not necessarily (i.e. logically and by definition) the case that ICT-based ODL involve multimedia. 


4) Based 


In this document, we talk about models of systems which make significant use of ICT. However, most/many systems do not just use ICT: they integrate ICT with one or more of paper-based materials, face-to-face sessions, practical work....etc. We use the word 'based' to indicate that we are concerned with systems which could not be operated without the use of ICT, but we do not imply that everything within the system has to be done via ICT. 'Based' is therefore an important element of our definition of the scope of this project and product.


5) ODL


A proper consideration of the meanings of the terms 'open', 'distance' and 'learning' will take some time and space (see below). For the moment, it is only necessary to clarify the following:


'openness' has to interpreted as a relative term, so in talking about 'open learning' we are talking about forms of learning which are more open than others. We have to rely on some implicit contrast with forms of learning which (at some point in time) can be defined as 'conventional/relatively closed'.


distance learning is a form of learning in which geographical constraints have been loosened: geographical constraints are only one kind of constraint on open learning


earning is the acquisition of knowledge, skills and attitudes; knowledge relates to behaviour and context in complex ways; learning can be intentional or incidental (i.e. a side-effect); learning does not necessarily depend on formal instruction/teaching. The word 'acquisition'  needs to be treated carefully. We use it to cover the whole array of cognitive activities which are implicated in transformations of one's knowledge: from learning discrete facts to re-arranging one's view of the world.


by 'forms of learning' (above) we mean nothing more specific than the set of circumstances within which learning occurs


'flexible' (used by many writers in conjunction with 'distance' learning) is synonymous with 'open'.


learning is what a learner does; everything which is done with the intention of supporting learning we will call 'teaching' or 'learner support' or 'instructional activity' etc. 


6) System


We use this word to avoid the specific connotations of 'course', 'programme' or 'module', and to indicate that planning and implementation of ODL needs to take a systemic approach to ensure that all important aspects – pedagogy, technology, learning resources, assessment requirements, administrative procedures, fees/charges etc. – are properly integrated (or at least do not have dysfunctional levels of incompatibility).


7) Pedagogy


We use the term 'pedagogy' to mean 'everything directly connected to understanding and facilitating learning'. (The term 'directly' allows us to exclude some activities concerned with (say) provision of the technological infrastructure, or administration.) 'Pedagogy' is not meant to denote any specific approach to the support of learning. NB that pedagogical approaches appropriate to ODL may be quite distinct from some pedagogical approaches which are common in 'more conventional' learning situations. NB also (despite its clear Greek roots) 'pedagogy' is not restricted to supporting the learning of children. (See Brookfield, 1986, esp. pp121ff.)


8) Technology


We use this in the narrow sense – hardware and software systems – rather than (say) the broader sense of hardware/software + methodology which some educational technologists prefer (e.g. Richmond, 1970).


9) End-users (clients/learners)


We envisage that the typical end users for the kinds of ICT-based ODL systems with which we are concerned in MECPOL are people who have completed their full-time education and are seeking professional updating/development opportunities (relevant to their work). We call these end-users 'learners' or 'clients'.


10) Virtual Learning Institute (VLI)


This is our working title for the inter-institutional collaborative entity with which ICT-using clients for a specific ODL service interact. The VLI presents a simplified institutional/organisational interface to current and potential clients. We imagine the VLI as an important form of organisation necessitated and enabled by ICT and the break down of geographical barriers to access to university provision/resources. (Clients will be attracted to best providers in their domain of professional or vocational interest, rather than to their regional university). We can imagine various forms and levels of organisation in the ICT-using, post-geographic world of ODL – from the anarchy of an unstructured, unmoderated, free-market with learning resources scattered all over the Internet to something resembling current provision (with existing universities extending access to existing services over the Net).


We suspect that learners/clients for university services (including ODL) will want some forms of stable relationship with knowable sets of people working in (relatively) understandable organisations which have (relatively) stable working methods, resource access mechanisms, etc. Hence the VLI, which offers a useful intermediate point between 


the anarchy of a post-university global educational cyberspace and 


the limitations inherent in simple, evolutionary extensions of ODL provision by single institutions 


Summary


This section has introduced a number of key terms and concepts which are crucial to understanding issues in the design of ICT-based ODL systems. The next section takes a deeper look at some of the issues themselves.


ODL: an overview of some major issues


The purpose of this section is to sensitise the reader to some important issues surrounding ODL. A familiarity with these issues is an important element in the practical understanding of ODL which is necessary to initiate and manage an ODL project through its lifecycle.


The section summarises some debates and outlines key ideas from the general ODL literature (not just that relating to ICT-based ODL). In addition, some issues specific to ICT-based ODL are also covered.


Open Learning


"Open learning" describes learning that occurs in circumstances where the learner has a high level of control over the location, timing, content and/or method of study.  The simplicity of this  definition is deceptive (cf. Boot & Hodgson, 1987).  For example, the four variables are not necessarily correlated: they may be orthogonal in a space within which "degree of openness" cannot be measured.  A tightly timetabled distance-learning course cannot be said to be more or less open than a self-paced course taught on campus.  Moreover, each of the variables can be defined in different ways and at different grain-sizes. For example, it is possible for a learner to have a high level of control over detailed aspects of their study, within a larger framework or set of constraints over which they have much less control.


In creating a shareable description of what we mean by open learning, it may be helpful to list a number of its characteristic features:


1. Learning activity has its roots in the needs and interests of the learner and emerges from (or is inseparable from) their ongoing work-based or other interests.  Much “conventional” learning activity is strongly shaped by the existence and nature of assessment systems or by the goals of teachers and educational institutions.  Open learning should be relatively free from such influences.


2. The learner should take a lead in defining what it is they need to know.  They may be helped in this by a tutor (or by other learners), who may have knowledge about good ways of refining and reaching the learner's objectives.  Need definition can occur at a number of levels - the learner may define a high-level need, and pass over to a tutor the lower-level decisions about how this need can be met.  Conversely, the higher-level decisions may be made by a tutor or a competence-certifying institution while control over the details of what is learned stays with the learner.


3. The learner should exert a high level of control over how they study: whether reading texts or listening to lectures or through practical work.


4. Learning is scheduled at times to suit the learner.  This might include control over the deadline for achieving a learning objective, the duration and frequency of learning activities, etc.


5. Learning takes place at locations which suit the learner.  Open learning should minimise the disruption to the learner's other activities (at work, home etc).  Learning which involves the learner’s absence from work or home may have the advantage of allowing the learner to concentrate fully on their learning activity.  But it can also disadvantage those who are tied to the home or workplace (Goodyear, Johnson and Steeples, 1991) and can be expensive, for both the learner and their employer.  Moreover, enabling a learner to study from their workplace helps contextualise learning and dissolve the boundaries between work and learning (cf Lave and Wenger, 1991; Clancey, 1992). 


6. Open learning should make learning opportunities available to all those who wish to take advantage of them.  This means doing away with entry qualifications.  Less strongly, it means removing barriers which have no clearly demonstrable causal link with the learner’s benefiting from the learning experience.


7. Use of self-study materials (books, articles, audio and video tapes, computer programs, etc.) is frequently associated with open learning.  This is a by-product of the economics and social organisation of education – few people can afford access on demand to teachers and other subject-matter experts.  Nevertheless, there is no principled reason why open learning should involve the use of self-study materials.  It is this association which causes many people to confuse open learning with distance learning: the two are distinguishable.


8. Open learning is also often thought of as a solitary activity.  In so far as this is true, it is a by-product of distance taught, correspondence course, models for open learning and of the costs (financial and other) of communication between dispersed learners.  Open learning need not be a solitary activity.  It often is so, because of the methods that institutions have adopted for supporting open learning, or because the learner is learning without reference to an institution.  There is also a tension between the flexibility of open learning and the circumstances most conducive to collaborative learning. Where individual learners choose to have a high level of control over the timing of their study, for example, it can be very difficult for them to engage in collaborative activities like seminars (which may benefit from participants being at a common point in their learning).  Resolving this tension between individual and group interests is a key challenge.


Distance learning 


Distance learning implies a physical separation between tutors and learners, facilitated either by communications media such as TV, telephone or radio, and/or by the use of packaged learning resources (e.g. "courseware"). Use of the term does not necessarily mean that no tutor is physically present with the learners. Indeed a number of distance learning schemes involve both remote and local tutors. For it to be distance learning, a significant amount of the pedagogical work must be done, or have been done, by tutors, writers, courseware developers, etc. who are not co-present with the learner. As Holmberg puts it:


"By distance education, we mean the various forms of study at all levels which are not under the continuous, immediate supervision of tutors present with their students in lecture rooms or on the same premises, but which, nevertheless, benefit from the planning, guidance and tuition of a tutorial organization" (Holmberg, 1986, 2; see also the commentaries by Keegan, 1980; 1986 and Baath, 1981).


The renewed and rapidly broadening interest in distance education methods should not distract us from two important considerations, which combine to highlight the fact that many of the features of distance learning are not new. First, distance education methods have been around for a long time (in relatively common use within vocational education since at least the 1840s in England and the 1870s in America). Second, learners in conventional learning environments, especially in universities, have long spent significant periods of time in forms of independent study which are virtually indistinguishable from the forms of study, that is, the learning activities, characteristic of distance learning courses. Learners spend considerable amounts of time learning from books, journal articles and similar resources, under only the lightest of guidance from their tutors (cf Jevons, 1984; Smith & Kelly, 1984). We should also recognize that there is a very large literature that can inform our understanding of independent learning activity and the design of learning resources (e.g. Larkin & Reif, 1976; Hartley & Burnhill, 1977; Saljo, 1984; Palincsar & Brown, 1984; Marton et al., 1984; Richardson et al., 1987; Ramsden, 1988; Rowntree, 1990, 1992; van Hout-Wolters and Schnotz, 1992). What we do not have is (a) a holistic account of the distance learner's experience of learning and of their learning environment, (b) a satisfactory understanding of how best to support the learner when they are studying with relative independence, at a distance or (c) a satisfactory understanding of how to integrate various elements of the educational environment – learning resources, guidance on learning strategy, tutorial intervention, peer support, etc.


Claims for/advantages of Distance Learning


Many of the claims made for distance learning boil down to economic, or at least material, benefits that flow from relaxing "logistical" constraints. It is important to recognize that these benefits can accrue in different ways and in different amounts to the various parties involved. One needs to consider the interests of (i) the learner (ii) the educational provider (e.g. a university of training unit), and (iii) the body or bodies funding the education or training activity concerned (which may or may not be the learner).


Evaluation of such benefits also needs to recognize the crucial difference between what can be claimed for distance education in the general case and what any specific instance of distance education can hope to deliver.


In the general case, the main practical consequences of distance education are:


a) Reduction in time spent away from the workplace and/or home (e.g. reduction of lost productive time for employees in training)


b) Reduction in travel and subsistence budgets – a major factor in driving the shift from residential to distance training in the UK corporate sector (Hawkridge et al., 1988)


c) Increase in course preparation costs consequent on a shift from face-to-face teaching and learning to resource-based learning. 


d) Increase in course revision costs.


e) Reduction in face-to-face teaching costs.


f) Increased control over the use of time (by learners and tutors) – especially where there is a reduction in the need for synchronized tutor:learner or learner:learner interaction.


Integration with work or domestic and social life


Distance learning can offer another form of benefit which is part material, part personal and part educational. Distance learning students do not need to move house for the period of their study. They do not need to uproot themselves from their family and social networks, which can be important sources of psychological support during the program. Moreover, people who are trying to make the transition from family "carer" back to work and/or study find distance learning useful. The Lancaster full-time distance taught MSc/ALT programme, for example, proved particularly beneficial to "women returners". (The female participation rate on the full-time MSc course has averaged 35%, compared with 13% for the other courses on the Department of Employment's High Technology National Training Programme. This kind of increased access has been reported in community-run learning initiatives using computer-mediated communications (CMC), e.g. Sivin-Kachala and Bialo, 1992).


Strong claims are also made about integrating distance learning with job performance. If people can have access to distance learning at appropriate times in their normal workplace, their learning can be bound much more closely to their professional needs. In the limit (and particularly in the context of computer-mediated learning), this approach dissolves the boundaries between distance-learning and on-line help or embedded job-aids (Gery, 1989; Harmon, 1987; Goodyear, 1993 ).  


Some Problems with Distance Learning


Experience at the UK Open University (since 1969), the Dutch Open University (since 1984) and elsewhere indicates that the benefits of distance learning are not without cost. The main indicator of system failure is a very high average drop out rate. In the period 1984–1990 51% of Dutch Open University students failed to graduate: a figure which is replicated in similar institutions (Joosten, 1990; Powell, 1991). Research into the causes of drop out is still patchy (for exceptions, see Pythian and Clements, 1982; Woodley and Parlett, 1983 and Kember, 1989). As Rumble and Oliveira (1992) note, early experiments in distance education, in the form of correspondence courses, often gained a bad reputation through the unscrupulous practice of "distance teaching entrepreneurs". These proprietors of correspondence schools would charge fees "up front" for shoddy course materials and would encourage student drop out to reduce their tutorial support costs. (No reputable training provider or institution of higher education would do that today of course.) However, it is clear that independent home-based or work-based study imposes heavy demands on learners' abilities to organize and motivate themselves and work their way through problems in understanding and interpreting the learning materials with which they have been provided. 


Summary


This section has opened up a number of lines of debate concerning open and distance learning. An awareness of the issues raised is a prerequisite for thinking about the planning of ICT-based ODL systems. In the next three sections, we introduce in turn some of the main considerations involved in (i) the human-human interaction processes within ICT-based ODL (ii) the on-line resources used to support ICT-based ODL, (iii) the technological infrastructure for ICT-based ODL.


Forms of tutorial and peer support in ICT-based ODL


Systems of support for the distant learner that can help them structure their use of time, help maintain their motivation, and deal promptly and efficiently with specific learning queries are of major importance in ODL (cf Emms and McConnell, 1988). Two important distinctions can be drawn with regard to such support: when it is provided, and by whom.


Synchronous support


Synchronous support is provided for the learner through interactions which are closely interleaved in time. A familiar example would be a telephone tutorial, in which tutor and learner engage in a discussion about the learner's work, or some topic on the syllabus, or some problem they have encountered (or all three). The logistical constraint of synchronization means that the participants have to be available to interact at the same time (and can interact at the same time). This has the disadvantage of reducing the participants' control over their use of time but brings with it the possibility of rapid turn-taking in a discussion. This is of great benefit when (for example) the tutor needs to refine his or her understanding of the learner's problem and can embark on a series of questions and answers to focus in on the core of the problem. It gives correspondingly less time for the participants to reflect on the interaction, to clarify their understanding of an issue or consult reference material (McConnell, 1990).


There is a subtle distinction between synchronicity of support and timeliness of support. Synchronous tutor:learner interactions do not have to be frequent. For example, telephone tutorials might be timetabled at fortnightly intervals. This would not be an appropriate form of support for (say) learners experiencing urgent coding problems in a programming course. It is expensive, to the provider, to offer synchronous tutorial support on a non-timetabled basis. Tutors may be left idle for extended periods or calls for support may interrupt other work that they have to do. It therefore makes sense only in those situations where rapid solution of learner problems is very important, for either academic or motivational reasons. It is not necessary to use synchronous tutorial support for helping learners make effective use of time, maintain morale, or deal with less time-critical problems. Establishing an acceptable norm for the frequency of asynchronous support is crucial but sufficient here.


Asynchronous support


Asynchronous support does not require (and does not permit) simultaneous interaction between participants. A familiar example would be the use of fax. The most commonly used computer-mediated communications systems in ICT-based ODL (henceforth referred to as 'CMC systems') are essentially asynchronous, in that they neither require nor support interactions which are closely interleaved in time. The advantages and disadvantages mirror those of synchronous interaction: participants get time to reflect, think, consult resources etc., but the passage of time separating each exchange imposes a different discipline on communication/messages. There is a strong need for clarity, lack of ambiguity, coherence etc. in messages.


Except in the special case of the technical meaning of synchronous and asynchronous communication as applied within computer science, for example (Rapaport, 1991), the basis of the distinction between synchronous and asynchronous communication is far from obvious. One could argue that they are not discrete categories, rather that there is a continuum along which the frequency of interchange of message decreases. But this would deny the experienced nature of synchronous and asynchronous communication, as well as ignore some important differences. Two key differences are the possibility of interruption and the cost of communication failures. One message cannot be interrupted by another in asynchronous communication, whereas interruption is often the norm in synchronous communication. This has implications for students' perception of the medium. McConnell (1990) and others have remarked that students who are normally "shy" or unforthcoming in normal seminars may unexpectedly shine and become quite prolific in CMC environments. Regarding communication failure, in synchronous communication, the consequences of a malformed message, or (conversely) of an interpretive failure by the message's receiver, can be repaired rapidly and with relatively little effort. Indeed, our tacit knowledge of the repairability of synchronous interactions often underpins the strategies we use in tutorial discourse (e.g. Douglas, 1991; Goodyear, 1992b). In asynchronous communication, such rapid interactive clarification is almost impossible. This can have benefits, in so far as it causes participants to think more deeply about what they want to "say" and to attend to the clarity with which they say it. In turn, this influences the style of communicative exchanges in asynchronous systems, which tend to be more formal than one finds in transcripts of telephone or face-to-face conversations, yet less formal than one finds in academic writing � in essays, for example (cf Hardy et al., 1991; Stenhouse, 1971).


Asynchronous support on a known, regular timescale is therefore in principle satisfactory for helping with non-time-critical problems, motivation and helping structure learners' work. (A common practice is to have a defined CMC "watching" schedule such that a learner can be sure a tutor from the team will be looking into all the relevant conferences at least once every working day. If the tutor can't act on a learner's message immediately, the tutor is obliged to inform the learner that their message has been read and to give some indication of the action they have taken and the time that may elapse before the learner is contacted again. Where appropriate, asynchronous messaging is used to create an appointment for a synchronous interaction – most usually over the phone.)


The second important distinction concerns who provides the support. In most CMC-based distance learning environments, this is a mixture of tutor support and learner (peer) support.


Tutorial Support


Tutorial support in CMC environments can be deployed in a number of ways. The two most common approaches are tutor as "helpline" and tutor as moderator. In the helpline  approach the tutor fields questions and problems posted by individual learners and aims to provide a response tailored to the specific needs of the learner. If the tutor thinks the issue is likely to be of general interest, they may post it, in a suitably anonymized form, in a place where other members of the group can read it. As a moderator , the tutor's main role is to facilitate discussion, or other appropriate collaborative activity, within a conference, by provoking debate, focusing the issues, summarizing, re-stating goals, introducing new material, etc.


Most of the descriptions of educational uses of CMC are derived from formal educational settings, especially university settings (e.g. Mason and Kaye, 1989; McConnell, 1990; ; Hardy et al., 1991; Kaye, 1992). In such settings, it is "natural" for participants to take and be given formal roles, e.g. as tutor or learner. It would be foolish to ignore these role distinctions, and the accompanying status and power differences, in any analysis of a CMC environment. Nevertheless, it is important to point out that, for a mixture of pedagogical and ethical reasons, many tutors who are actively engaged in CMC-based work are pre-disposed to break down inherited role definitions, adopt learner-empowerment strategies and in other ways work towards a greater levelling of status and power (McConnell, 1990; Hardy et al., 1991). The issue is further complicated by the ease with which one can engage participants who are not formally part of the educational program. On the Lancaster ALT/MSc program, for example, staff sometimes bring in "outside experts", who may work elsewhere in the UK, Europe or North America, who have no formal role as tutors, who are not involved in assessing course members' work, and whose status is significantly different from that of the University tutors. We also engage past course-members as assistant tutors and set up CMC conferences which are open to learners other than our own. 


To summarize: it would be wrong to ignore the formal status of tutors in computer conferences, but perceptions of status, and of the significance and implications of status, vary quite markedly among participants. This is especially true on programmes in which many of the course members are highly experienced in their fileds of practice, and where value is placed on course members' experience and expertise and attempts made to facilitate their exchange within the group.


Peer Support 


Which brings us to peer support. Despite efforts by the tutors to reduce status and related differences, it is clear that such differences remain significant for participants in some programmes (see eg Saunders and Machell, 1993). Hence it is reasonable to identify a separate layer of support – peer support – where we define peers to be course members registered on a programme. In passing, it is important to note that not all forms of CMC-based peer support will be visible to tutors. On some ODL programmes, course members are given private conferences that they know no tutors will ever be able to access. They can also send private email messages. Hence, what the tutors can know directly about peer support is less than the full picture. 


Summary


This section has described some of the key features of human-human interaction in ICT-based ODL systems, covering some of the strengths and weaknesses of synchronous and asynchronous interaction and mentioning both tutorial and peer support. The next section moves from human to electronic resources within the ODL system.


On-line resources for ICT-based ODL


ICT-based ODL systems usually provide more than just opportunities for learning through electronically-mediated human-human interaction (valuable though this may be). It is usual for learning resources, in a variety of physical formats, to be used as well. Sometimes (though still rarely) these learning resources exist entirely in electronic form, so that the learner works in a single integrated ICT environment. More often, paper-based, audio and video material are also used. These may be made available to the learner in a variety of ways: e.g. the learner may be responsible for acquiring them, or they may all be provided (in one or more 'study packs') by the ODL system provider, or there may be some mixture of the two. A key role for the tutor staff associated with an ICT-based ODL system is often to select, from the huge mountain of potentially relevant material, that which they consider to be of most value to the learner. Selection rather than location or construction of learning materials is increasingly the task where most value can be added.


Some ways of integrating (a) learning resources (b) learning activities and (c) ICT-mediated human-human interaction are outlined in the sections below. Some comments on the technological issues involved in making an increasing proportion of learning resources available electronically are given in the next section (Technology). In the remainder of this section, we present some rather more innovative ideas about the relations between human-human communication and learning resources in an ICT-based ODL environment: ideas which emerged in our earlier work on the JITOL project. The key concept is that of an 'evolving knowledge base', which is constructed by, and informs the subsequent work of, members of a learning community who are engaged with an ICT-based ODL system.


The evolving knowledge base (EKB)


The “evolving knowledge base” can best be understood by taking two perspectives on it.  The first is clearer, because it describes the EKB in physical terms – in terms of the resources made available to JITOL learners and other participants.  The second is rather harder to share, but conveys the essence of the dynamic nature of the knowledge embedded in the JITOL environment.


View One


The specific resources available on any one ICT-based ODL system are defined largely by the domain of application, but they include the following classes of resources:


Foreground resources:


These are resources which are directly available (on-line) to users of the system.  They might include on-line textual or graphical materials, structured databases, CAL programs, etc.  As time goes by, more and more such resources will be available on-line, and their access over Wide Area Networks will become more feasible and cost-effective.  Foreground resources may be structured by tutors and resource managers (eg into "packages"), in order to offer learners a more efficient method of accessing and acquiring relevant knowledge.  


Background resources:


Many relevant sources of information will not be available on-line, at least for the foreseeable future.  These include books, many research journals, much graphic and audio material.  It is important that learners can use the tools in their ICT-based ODL environment to find out about, and efficiently acquire, such resources.  In the limit, all sources of information in the world are background resources.   


Meta-resources:


These are resources which help the learner get at appropriate foreground and background resources.  They include such things as bibliographic databases, databases of experts and tutors available through the ICT-based ODL system, databases of the interests and expertise of other JITOL learners, on-line abstracts and reviews, catalogues of film, video and photographic materials, directories of courses, etc.  A useful service in an ICT-based ODL system is to automate the periodic scanning of meta-resources so that learners and tutors can receive regular information about new materials relevant to their areas of professional interest.





View Two


A key feature of the JITOL model was that it represented a highly dynamic system.  The needs and knowledge of the actors in the system are continually changing, sometimes very rapidly.  In addition, the knowledge in an ICT-based ODL  system itself is cumulative and has to be subjected to on-going restructuring, in order to maintain its utility.  Hence we talk of an Evolving Knowledge Base (EKB).  In order to understand the EKB, a conceptual shift is needed - a move away from the "physical" view presented above.


In this second view, it helps to see everything in the system as a resource.  In particular, the main actors (learners, tutors, expert practitioners) should be seen as resources and the interactions between actors and between actors and resources should themselves be seen as resources.  If this seems confusing, think of it as follows.  Every interaction on the system creates a new object.  It may be an email message, an entry in an electronic conference or the log of a user's querying of a database.  These objects are actually all that the actors in the JITOL system can see.  In interacting with a tutor, all a learner sees is her own message and the tutor's responding message: two objects in the system.  This mediation of interaction by the system means that interactions are automatically reified (turned into things).  Because of this, interactions are converted into resources.  We see this continual conversion of interactions into resources as being at the heart of the unique dynamism of JITOL.


Of course, to make the reified interactions into really useful resources means more work.  This work can be shared between human actors and special software agents in the system.  Human tutors and learners can “manually” index electronic conference items, for example.  But proven technology can also be harnessed to this and similar tasks.  We can (loosely) call these tasks "indexing", though we need to use this term to mean "building descriptions of system resources that make the resources optimally accessible to learners and others".  An important form of indexing is problem-oriented indexing.  That is, access to the evolving resources in the system is oriented towards learners' ways of bringing problems to the system.  This builds a responsiveness into the system, such that it is continually evolving better to fit the pattern of expressed learner needs, which are themselves shifting in response to changes in working practices.


Indexing represents one way of making system resources more accessible and user-oriented.  So does “restructuring”.  The architecture of the EKB allows each element of its contents to be seen as a multimedia object (whether or not it came into the system originally as an email message, conference item, or whatever).  Users of the system will be able to create new links between any objects, thereby pointing out new conceptual connections.  Users will also add new objects which summarise, and possibly replace, an existing collection of objects.�


The dynamic of the EKB derives from these three things:


1. User interactions with the system add new resources which reflect the changing pattern of their needs, knowledge and practices,


2. Users and/or software system tools maintain indexes of objects in the EKB.  These indexes are responsive to changing needs, knowledge and practices in the community,


3. Users and/or software system tools restructure the EKB, creating and removing links of different types.  The linkages reflect the community’s changing perception of associations and structure.


The key feature of the EKB, then, is that it reflects and embodies the changing beliefs, needs and activities of the community of practice which it supports.  It represents a growing, self-improving resource, created through the collaboration of knowledgeable learners and tutors.  It stands in sharp contrast to alternative forms of IT-based learning resource, which at their worst are expensive ossifications of tutors’ interpretations of the world.


Summary


This section has offered some ways of thinking about the variety of on-line resources which can complement human-human interaction in an ICT-based ODL system. It has given special attention to a powerful model which we began to develop in the JITOL project: the Evolving Knowledge Base. In the next section we overview the technology which is needed to support ICT-based ODL.


Technology and ICT-based ODL


[Text will be added here in the final version of this document.]


Summary


This section completes our overview of the human, on-line resource and technology infrastructure aspects of ICT-based ODL systems. We now move to a consideration of approaches to modelling such systems.


Approaches to modelling ICT-based ODL systems


1) Meta-models: our conceptions of how ICT-based ODL systems may be planned and implemented


Within the MECPOL team, we have a rich variety of experience in different ways of approaching the design and creation of ICT-based ODL systems. Few of the existing systems with which we have been involved really came into being through following closely any of the normative models associated with instructional design, curriculum planning or project management. Most have evolved from early intuitions and discussions, through periods of trial and error, to more stable forms which are modified in light of organised formative evaluations and other kinds of feedback. In some circumstances, it makes no sense to try to follow one of the established planning models. However, it is very difficult to discuss the factors which ought to be discussed and taken into account in developing new ICT-based ODL systems without having some kind of process model (organisational fiction though it may be) through which all those involved can begin to reach a mutual understanding of the nature of the activity in which they are engaged. We therefore propose some 'meta-models' as heuristics for planning or as candidate 'organisational fictions' for project teams to use as resources for starting their discussions.


We start with these 'meta-models' (i) because it is useful to have some guidance about the planning and implementation of ODL systems, (ii) because such meta-models can guide us in deciding how best to model (and describe models of) ODL systems.


1.1) Starting situation


Any meta-model should account for at least two kinds of starting situation (i) a 'green field site' – where there is no existing course/system of provision and everything has to be planned and developed from scratch (ii) situations in which there is an existing course/system of provision and the providers want to move to (or move closer to) use of ICT-based ODL. 


1.2) Lifecycle (meta)models


We offer three illustrative metamodels: simple prototyping, classic waterfall and spiral.


Simple prototyping: this is appropriate for small scale developments where the resources (e.g. staff time) are insufficient to allow detailed work on requirements analysis, design, etc (the 'upstream activities'), or where the risk involved in getting the system wrong is small. A prototyping approach implies that opportunities will occur for feeding back the results of early experience so that the ODL system can be improved. As Figure 1 shows, simple prototyping is characterised by two sorts of instability. It is rare for system requirements ('goals') to be fully and clearly known and fixed such that the only thing which changes in each iteration is the ODL system itself. Rather, each iteration is likely to clarify the understanding of requirements as well as improve the ODL system.





�


Figure 1: Simple prototyping


Any metamodel which assumes it is possible to improve an ODL system over time must recognise that some requirements (goals, desiderata, etc.) remain relatively constant (though our understanding of them may change or improve) while others are different for different end-users. Each cohort or group of learners will have different needs: we cannot assume that something which appears to be an improvement for one group will necessarily be seen or felt as an improvement by another group. This is not an argument against trying to improve, but a caution against (i) treating feedback uncritically and (ii) failing to engage each new cohort or group of ODL learners in a dialogue about their needs.


Classic waterfall: this is more appropriate than simple prototyping when the risk involved in getting an ODL system wrong warrants the investment of substantial resources (especially staff time) in 'upstream activities', such as requirements analysis and design. As Figure 2 implies, the waterfall meta-model assumes that it is possible to create an ODL system sequentially – that there will be only strictly controlled iteration between stages in the ODL system development process. In our experience, this is rarely the case, though it should be said that much of our development experience is limited to relatively small scale and structurally relatively simple ODL systems.


�


Figure 2: Classic waterfall 


Spiral: Goodyear (1995) describes the development of the ODL system of provision for advanced learning technology professionals at Lancaster University in terms of an iterative evolution of goals, working practices and technologies: a process which can be represented in terms of Boehm's work on the 'spiral' development of software systems (e.g. Boehm, 1988) and a separation of the various design components which make up an ODL system. This spiral model is a post-hoc rationalisation of the Lancaster experience rather than a planning model, but there are good reasons to think that it can be employed for planning – hence its inclusion as our third kind of meta-model.


The 'spiral' approach involves:


• identifying the main components of the ODL system which is to be created (we call these 'design components')


• writing a first approximation of the requirements for each design component


• implementing a minimal ODL system compatible (though it will rarely be fully compatible) with those requirements


• running/testing the ODL system (e.g. with a small pilot sample of representative learners)


�





Figure 3: Spiral model for progressive refinement of an ODL system





Further development of the ODL system is then structured through a cyclical four phase process involving risk assessment, refinement, compliance checking and integrity checking:


Risk�
Identify what is currently held to be deficient in the system; what must be changed; what might be disastrous to get wrong at this stage (because the costs of backtracking to repair the mistakes will be most costly); what aspects of the requirements we need to know more about now (e.g. tutors' requirements of the technology; tolerable equipment costs)�
�
Refinement�
New development work (e.g. updating course materials; changing the induction process; developing a new interface; adopting a new tutoring style; launching a new assignment task for learners; implementing a new fee structure)�
�
Compliance�
Assessment of the new configuration of the system (or more usually components of it) to establish whether it better fits our goals and to re-examine our goals (especially revising our understanding of requirements)�
�
Integrity�
Assessment of the internal coherence of the system; evaluating compatibility between the separate design components.�
�



This kind of cyclical development will take place in relation to each of the selected design components. Figure 3 shows only four (quite abstract) design components. It is possible to use fewer or more design components, and to define them more concretely.


Whether the process of ODL system improvement ever ends will depend on a number of factors. The spiral meta-model is appropriate for complex ODL systems which need to be taken through a number of pilot evolutions before 'going live' as well as for subsequent managed evolution of the live ODL system.


2) Componential approaches to modelling ICT-based ODL systems


ICT-based ODL systems can be modelled at a number of levels: at the whole system level, at component level and also in terms of sub-systems or combinations of components. For now, we will focus on modelling at the component level and on those components which we can design (rather than those – such as learner characteristics – over which we have little control). This raises the question: what kinds of components do we need to deal with?


Figure 3 suggested a number of rather abstract design components. Figure 4 helps us work towards some more concrete design components. It integrates these components by viewing them at the level of a module. (Design components can be integrated from other viewpoints.)


�


Figure 4: Module model �(adapted from Ford et al, Managing change in higher education: �learning environment architecture, in press.


The 'module model' is particularly compatible with an approach to collaborative provision of ODL in which all the universities participating in the scheme create modules which they 'place on the shelves' of the virtual learning institute (VLI). Modules made available in this way – e.g. over the Internet to learners who are students of the VLI – need to adhere to some common standards, eg so that browsing tools available to the learners can locate appropriate modules and module-relevant information. An assumption underlying this model is that a module has to have explicit learning objectives and accompanying assessment methods. We do not assert that all forms of ODL provision have to be structured such that there are always explicit learning objectives and assessment methods. We know of good examples that do not subscribe to this approach. However, they are not best represented using the kind of model we are discussing here. We will offer additional models in the final version of this document.


A few words of explanation of Figure 4:


Only the top and bottom parts of the module are mandatory (in the sense that every module must have them). That is, universities (at the very minimum) are in the business of defining what is worth learning, and certifying that something has been learned. 


Learning objectives (mandatory)


There needs to be a statement defining what is to be learned. (Universities are in the business of defining worthwhile knowledge, on the basis of (i) their awareness of shifts in the frontiers of research-based knowledge and/or (ii) their synthetic views of real-world practices and real-world expertise. They are not the sole players in this enterprise, nor is it all they do, but if universities are not active in the definition of worthwhile knowledge then the task falls to other, more self-interested institutions.) 


Assessment methods (mandatory)


One or more procedures through which a learner can demonstrate that they have the knowledge referred to by the learning objectives.


Now the 'optional' parts of the module. These are taken 'top to bottom' from the Figure, not in order of importance.


Marketing plan


An assessment of the need for the module; description of approach needed to reach identified student group; 


Fee options


What it costs to 'take' the module; may be a charge for the module or for parts of the module; or for services associated with the module; or access to this and other modules may depend on payment of a fee, etc.


Context & pre-requisites


Definition of pre-requisite modules; links to other modules etc.


Syllabus


A full description of the 'content' of the module, as embodied in the learning tasks/learning activities and learning resources (see below); syllabus will make reference to learning objectives and assessment methods.


Credit information


A statement of what credit the module carries (in one or more credit transfer and accumulation schemes)


Learning tasks/activities


A set of suggestions for learning tasks or activities in which the learner might engage in order to meet the objectives of the module. This will often be the largest and most complex entity within the module model.


Learning resources


An indexed set of learning resources which can support the proposed learning tasks/activities, including human resources (tutors, peers, etc.).


It is, of course, possible to create more or less elaborate versions of the module model. We offer it in its present form as we have found it works well within the MECPOL consortium for building a shared understanding of the various elements of ODL provision we are each offering to the consortium's user trials.





Summary


This section has introduced the idea of metamodels (for planning ICT-based ODL systems) and a candidate component-based 'module' model (for sharing information about the content of ICT-based ODL modules). We now turn to some brief descriptions of real ICT-based ODL activity.


Examples of ICT-based ODL


1) NITOL


The organisational structure and framework of the NITOL project is described in the  WP1 report from the MECPOL project (MECPOL WP1, INTERIM REPORT , July 1996).  In this report we shall concentrate upon pedagogical models and framework for development and distribution of Open & Distance Learning courses.


The major objectives within NITOL are to


establish an open network and gain experience on development and distribution of educational materials through electronic networks


develop an extensive, dynamic and creative electronic learning environment to test the use of electronic conferences and mail systems as the basis for group work and co-operative learning  (Staupe, Haugen, Ask og Hjeltnes, 1994) 


NITOL is based on Information and Communication Technology (ICT), and so is the co-operation within the project.  An open electronic network was established between the participating institutions, to which both  students and learners have access.


The set-up for open and flexible learning through computer networks demands particularly well designed and planned courses with well structured course material. Providing learning material and conferences on the computer network, and applying flexible learning methods, can strengthen courses that are offered in traditional forms.  Here it is possible to incorporate new forms of study and learning that supplement traditional teaching


Because of the variety of professional profiles at the co-operating institutions, close collaboration strengthens the whole teaching and research environment at each institution. It has proven to be possible to work in a close and efficient manner in this virtual environment.


The use of  information and communication technology influences both the role of education and educational theories.  Many students arrive at institutions of higher education well familiar with the use of new technology.  It is logical to assume that these students will learn more efficiently in surroundings that utilise their technological knowledge and make it possible for them to further develop it.  This has been one of challenges for the NITOL project.


In order to approach the challenges, several models of co-operations have been developed.  Different ways for ‘delivery of lectures’  as well as different ways of organising students collaboration have been used. Modules/courses have been delivered completely electronic as well as semi-electronic, which means that the students have their own textbooks, and may be offered lectures the normal way in addition to the network facilities.


Of special interest has been the co-operation between the  participating institutions.   The NITOL-group, i.e. the four institutions, started to create a com�mon pool of courses offered for credits and distribut�ed within the academic network, Norway-net. It is still a challenge to this network to offer attrac�tive and efficient ways for delivery of learning material in order to upgrade students, teachers, adults and whoever else has a learning need within the higher education area.


When the NITOL open idea was brought to practice on a large scale, students working habits changed quite significantly. A natural consequence of this change in student routines led  to changes for staff members. When lectures are not necessarily attended during ‘office hours’, tutors and lecturers may as well be preparing material or responding to requests on the network during week-ends or even late at night.


A central aspect is the development and imple�mentation of a new pedagogy for the electronic learning environment. This requires some re-thinking, thorough planning and development before new courses can be present�ed, thus often pre�venting staff members with little or no experi�ence with new technology, from presenting their own courses this way. To change from safe, traditional lectures and demo sessions for well defin�ed student groups, to the creation of a network based, electronic learn�ing environ�ment, with open access from unknown students, is a rather tough challenge.


ICT based open learning is mainly an alterna�tive, flexible way of presenting, ex�changing or acquir�ing academic knowledge and training. The learning material  is sometimes made avail�able on a stand-alone PC, but it has a much better effect made available on the local network. Students may then access the 'lessons' from their own terminals. Linking to external  networks  and knowledge bases, still increases the potential for facilitated learning in the open class room. 


The inclusion of hyper structures, alter�native modes of presentations, dynamic systems and ways of going deeper into the topics, are becoming more important for the adjustment to individual needs and learning patterns. The development of learning material must build on both classic pedagogy and  experiences from traditional lectures and demonstrations, on structures of printed learning material, textbooks etc. as well as on CAL and electronic network systems. The synergy of different backgrounds and new media seems to have a great potential in the presentation of knowledge at all levels.


Models for Development


Given the access to the electronic networks the involved colleagues from the different colleges, agreed upon creating a common course pool.  The initial structure for NITOL offered a collection of separate courses, it is later called The Open Access Model.  It is one of several models within the NITOL activity. This was the first one tested,  where each institution offered some of their existing courses and modules, revised or rede�vel�oped for electronic transmission to their own students as well as to outsiders.  Those taking advantage of this model were mainly the students, now having easier access and more courses to choose between.  The insti�tutions and the professors gained experience in dealing with distant students and the col�leagues' ways of presenting learning material. 


The composite model is practised when the institutions compose  larger courses by joining two or more smaller courses or modules developed at different  institutions. The result could be a one year study unit, which a single institution was not able to develop alone, due to restrictions on time, staff, expertise etc.  This model  seems to have its strength especially when colleges/insti�tutions are small or medium sized, and the variety of the staffs' expertise is limited. 


One way of applying the composite model was carried in 1995. Learning material develop�ed for a relative large course given at one institution was reduced and a bit reorganised to fit into a smaller course on the same topic at another institution.  Collaboration in development of exer�cises and supplementary material adaptable for students at each institution, was also part of the trials.


The findings from trials with this model are several. First of all, one professor could spend more time on e.g. research since his students were taught at a distance by another professor - who in any case used the same methods and material for his own students. The learning material was developed, checked and commented upon by at least two professors teaching the same subject. Exchanges of ideas, content, layout etc. improves the quality of lessons. Asynchronous access to learning material/lessons was an important issue from the students' point of view, as compared to regular, scheduled lectures or satellite/TV transmissions of lectures.


The students had the opportunity to have two professors (more or less) and staff taking care of the exercise from two institutions. The students formed a virtual classroom where they discussed pro�blems with students from two 'on-campus' classes as well as with individual, distant students. The students also had the opportunity to choose how much effort they would put into the course  - the choice between 2 or 5 credits  - and in that respect choose level/institution to present themselves for examination.


In the composite model, the institution responsible for the specific module, also takes responsi�bility for the students exercises within the actual  module.  Elaboration and marking of exams are also a tried out as  a collaborative, composite work, while assessment normally has been dedicat�ed to the  course providing institution.


Joint Development model is a new model which is just in its first phase. The main idea is continuos, real co-operation between the professors in the development of course work.  This means that two or more institutions within the network join forces in developing open, flexible learning materials in the form of lessons. One or more lessons forms a module, and the final course consists of several modules. Mature students and professionals jointly contribute to the understanding and learning of a topic or subject. This is not an utopia, it is already a reality in the joint venture model. As an extension of the model, a virtual, joint venture learning society on the network does not seem far away.


But of course there are also problems.  One of them is the lack of transfer capacity of the network for individual participants who do not have access to ISDN or Super Highways. Another difficul�ty refers to the students' self-discipline, - not being obliged to attend lectures. This co-operative working methodology, however, still seems to improve the quality of the courses, it facilitates the students access to learning, and it reduces the burden of each professor.


A first evaluation of  collaboration, assessing the intentions and the  models described, identifies characteristics like  inspiration both to students and professors, improvement in the quality as well as an increase in quantity of the courses offered. All parties involved seem to be satisfied and inspired to further efforts for open and flexible learning. 


The Open Learning Environment


The open learning environment developed within the NITOL project has Information and Communication Technology (ICT) as a backbone


Open learning may concern two different issues: 


Organisation: Open with regard to availability of the courses. This may mean open with respect to objectives, time, place, geography, equipment, recipients, open/ closed study, etc.


Education: A particular educational direction named "open learning", a pedagogy that suits the theory behind NITOL. The "open-endedness" indicates development towards a system that stresses divergent in favour of convergent learning. In open learning we find methodologies /theories such as co-operative learning, project oriented learning, inductive learning, discovery based learning, learning by problem solving (John Dewey's pet),constructivism


Learning in such systems broadens our perspective and interpretation of learning, optimising the learning process of individual students. Learning becomes an activity  that strengthen the process of transforming infor�mation into knowledge. In addition it generates activities that strengthen the growth of ideas and skills.


With NITOL we aim to comply with the definitions of open learning as far as possible, with respect to organisation as well as educational system.


The didactic triangle is the basic model for all education: 
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Figure 5: The didactic triangle


Classic teaching occurs when student and teacher are at the same location. The objectives of education are:


Acquiring knowledge and skills


Personal development, attitudes and ethics, and practice in scientific thinking and methodology


Insight, understanding and ability to communicate


The model of the didactic triangle is only appropriate for a single student. In order to evaluate the influence of the virtual classroom situation, the triangle must be extended  to include elec�tronic sources of information, information retrieval, and distance learning, in order to illustrate  the academic and social situation for a group of students. Here, the students may have both lecturers, assistants fellow students to relate to.
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Figure 6: The didactic triangle in an open learning environment


If the learning material should not to be pure theory, it is necessary to use it actively - this is espe�cially the case in IT related subjects. In order for the students to become competent in the subject, it is very important that they get feedback during the learning process.  Another important aspect of all work is the need for co-operation. It is pos�sible to practice this form of learning through group work. Co-operation and dialogue in groups are also important sources for development  and exchange of  knowledge.


How easily can the students establish a dialogue and co-operation among themselves? How easily can they have a dialogue with and get feedback from their teacher? How easily can they express their thoughts in writing, using different forms of text? How easily can they work with illustrations? Does the medium reduce or lead away from traditional communication and presentation methods available to the students and teacher?


In order to satisfy the need for dialogue, co-operation, feedback, group work, etc., it is necessary to use the technology that makes this possible. Using electronic conferenc�ing can satisfy the needs of different learning approaches.


Experience has shown that it may be difficult to initiate activity in conferences; just like in large forums (e.g. auditorium) it may be frightening to "speak up" in public. The electronic conference reflects life. Therefore it is important that the person responsible for the course acts as the chairman. This “chairman”:  prepares an intro�ductory agenda; provides frequent summaries or explanations of what has come up in the conference; tries to express agreement when this is starting to develop, or asks for a formal vote when appropriate; follows the signals for when it is time to change the theme and lets the participants know about it.


Without this type of activity by the person managing the course, a confe�rence will have difficulty getting started as a forum for exchange of ideas, experience, and questions. This has been pointed out by Mason, Robin, Kaye and Anthony in "Mind�weave  - Communication, Computers and Distance Education", by Solvik in “Kom�munikasjon og fjernundervisning med Winix, et pionerprosjekt ved Østlandet sjøfor�svarsdistrikt” [Communication and distance education with Winix, a pioneer project with the eastern region of the naval forces], and by Ask, Haugen in “The Norwegian JITOL Experience” (1994).


A didactic model for distributed/distance education is shown in the following figure (Electronic sources of information; KUF/AAD)
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Figure 7: didactic model for distributed/distance education


In this model, the students communicate directly with the teacher, with each other, and with the resource centre. The resource centre will be the resources that are found at an institution, books, teaching programs, databases, etc. In addition to the teacher, the students can have access to an assistant (V) and get additional teaching locally. Stu�dents must also have access to technical equipment, etc. (LU): Altogether this can be called a "virtual class" where the students are not together physically, but can still maintain class/group feelings and together-ness through the net�work.


NITOL expandable to larger co-operations


The principles and main ideas of NITOL can easily be extended to include more institutions. That requires more efforts to be put into formal organisation and structure of the collaboration. The pedagogical findings and experiences are, however, still valid, and more students may benefit from the.


2) Lancaster ALT programme


The program (centred on an MSc in Information Technology and Learning, studied full-time over one year or part-time over two or more years) is a "hybrid" ODL course involving a mixture of intensive residential study periods at the University and extended periods of home-based or work-based independent study. The pattern is rather different for the full-time and part-time versions of the program. Full-time learners spend one week on campus, followed by five weeks studying at home – this pattern being repeated four times between October and April. After April, the learners have four months work experience remote from the University. The frequency of attendance of part-time learners depends on the intensity of their study. They may follow each course module as it appears on the programme, or they may skip modules every now and then. Each module involves a 48 hour residential study period on campus, followed by eight weeks of home or work-based study. (This pattern is repeated six times a year for two years.)


The course members are recruited from the whole of the United Kingdom (and increasingly from abroad) and are mostly mature learners. 


The course members are equipped with Macintosh or PC compatible computers and modems and are given accounts on a central Unix-based host computer at the University. The Unix host runs email and computer conferencing software. The learners are given communications software, to run on their Mac or PC, which connects them to the Unix host via British Telecomm's Dialplus PSS network and the UK Academic Network (JANET). More recently the course has migrated to a Lotus Notes platform, run on a PC server. Course members are provided with Notes clients (Mac or PC) as part of the services paid for from their course fee (which is about £4500 for the whole MSc programme or about £450 for any of its 12 constituent modules).


The full-time course is a "conversion"  course (i.e. an initial training course) funded by the UK Department of Employment. These funds allow the University to provide computer equipment and study materials without cost to the course members. The part-time course is essentially an "in-service" training course. Course members on the part-time programme are already employed in some branch of commercial, industrial, military or public-sector training or higher education and are self-funded or funded by their employers. These course members provide their own equipment and the fees they pay to the University cover the other costs of the programme. The University pays for the use the Dialplus network, since this removes what would otherwise be an obstacle delaying the new course member's initial access to the CMC system.


Learning goals are set via project-like assignment tasks, which on the part-time program are negotiated between the course member and the tutors. The assignment task represents the core of the learner's activity during study on any one MSc module. There are no formal examinations.


The course team provides a pack of learning materials for each course member, for each module. A pack consists mainly of text material (e.g. reprints of selected papers and sometimes a textbook) supplemented by smaller amounts of video, audio and computer-based materials. Very little of this material is produced from scratch by the course team. Much of it is re-purposed, and emphasis is placed on using material written by leading figures in the learning technologies field. The pack contains a specially-written Study Guide (produced by the module tutors), which orients the course member to the key concerns of that module and offers guidance on use of the accompanying study materials.


The periodic residential sessions offer an opportunity for the module tutor team to give an introductory overview of the central concerns of the module, invite visiting experts to present personal views on the field, and allow course members an opportunity to get hands-on experience with those items of hardware and software that can't be made available to them off-campus. The sessions also allow the learners and tutors an opportunity to engage in face-to-face discussions and to interact socially.


The course has built up a considerable amount of experience in the educational use of ICT-based ODL, especially in the use of computer conferences and CMC more generally. Several models for organising communications and interaction have been tried, including the electronic seminar, the self-help group and the directed collaborative project. Each has had successes and failures, sometimes for pedagogical and sometimes for technical reasons.


The electronic seminar: Model 1


This was the primary metaphor by which the core MSc team described their intentions for computer-mediated peer interaction during the course planning period (1988/9) and during the early years of the course. In part, the metaphor arose as an artefact of the University's course validation process, in which learner and tutor hours have to be accounted for under the conventional headings of lecture, seminar, tutorial and practical work. The course team's description of the likely usage of CMC had two main elements:  (1) one-to-one asynchronous tutorial support (e.g. where a course member hits a problem with their reading or a technical problem in developing some courseware) and (2) on-going asynchronous academic discussion of key themes in the reading for each module (the distributed electronic equivalent of a seminar), sustained as a joint production by course members and tutors. 


Despite a variety of attempts to stimulate, structure and sustain coherent thematic discussion, over a number of years, it has to be said that this form of peer interaction remains for us a rarity. (In reflecting on our lack of success in promoting electronic seminars, we should not ignore the difficulties of sustaining focused, participative academic discussion in conventional seminars. It is far from unusual for these to degenerate into a tutor-dominated discussion or reprise of the last lecture, e.g. Foster, 1981, Luker, 1987.) Most of the interactions to be found in the email logs and computer conferences are either 


a) directly addressed by a learner to a tutor or by a tutor to a learner, or


b) are about "meta-level" issues (assignment requirements, deadlines, morale, workload) rather than about substantive content issues.


Moreover, few exchanges are more complex than question–answer pairs or question–answer–acknowledgement triples. This contrasts strongly with the patterns found in a sustained debate.


To summarize the character of the accumulated CMC material: we can obtain (but don't always obtain) reasonably high levels of contribution and interaction; there is often a great deal of discussion about the course, but there are unexpectedly low levels of discussion about the content of the course.


Part of the explanation for this low level of sustained group discussion has a technological root. In the early years of the course, the main means of communication was email, which is best suited to one-to-one or one-to-small-group communication. The tutor team modified the "raw" Unix mail system, setting up module-specific aliases to allow participants to focus their messages around the content of specific modules, and/or to direct queries to the appropriate sub-set of the tutor team. Not all course members learned to use folders to store their email and there were no imposed disciplines about storing email.


This caused a number of problems, of which the two most salient were (a) confusion over the addressing of messages and (b) misfiling of messages. 


These two sets of problems (among others) were responsible for a shift along the "technology" dimension in our program – marked by a transition from email to computer conferencing during 1992. In conferencing, the text entries created by members of the group remain visible to all members of the group.


But technology and technology-oriented working practices account for only part of the story. An element that is of at least equal importance is the pedagogical design, and in particular the way in which expectations about modes of contribution were, or were not, articulated and were, or were not, supported by the assessment system. As Tony Kaye has noted:


"The social design of CMC applications, broadly interpreted, has been the most important issue since the earliest attempts at using conferencing...for any meaningful and useful collaboration to occur...it is essential that the users are motivated to participate, that there are shared goals and aims, and that there is some sort of structure to the collaboration environment" (Kaye, 1992, 15. See also Riel & Levin, 1990 and Riel, 1990).


The expectations of the tutor team were based on the assumption that course members would spontaneously engage in electronically-mediated academic debate. We assumed that, in the remoteness of their learning situations, they would feel a strong need for academic exchange, which could not be satisfied by other means. We also assumed that because we said we expected debates to happen, they would happen.


As is too frequently the case on academic programs, the espoused values of the tutor team were not backed up by their enacted priorities (as manifested in assignment tasks and assignment criteria; Miller and Parlett, 1974; Entwistle and Ramsden, 1983). That is, the tutors did not choose to assess contributions to the electronic debates. They assumed that participation in the electronic debates would improve learners' performance on their assignment tasks, and that learners would make the same assumption. Since it soon became clear that learners could achieve a distinction-level grade on an assignment without significant participation in an electronic seminar, and since learners were under heavy pressure to accomplish assignment tasks, and since the technology provided at best a clumsy kind of support for group interaction, it is not surprising that the electronic seminars were rare and sparse events.


Furthermore, even if the learners had been motivated to engage in electronic seminars, it is not clear that they would have been able spontaneously to invent good methods for conducting one. Tutors provided some guidance, but not sufficient to relieve the learners of a heavy burden of invention. (A similar criticism can be made of conventional face-to-face seminars, or rather of tutors' failure to provide a satisfactory induction to their protocols and objectives, see e.g. Stenhouse, 1971.)


Self-help groups: Model 2


It should not be forgotten that CMC has proved a vital element in sustaining learner involvement in the program and in reducing drop-out. Drop out rates have averaged 10.8% over the four years of the program for which we have complete data. Intrinsic to this success is a role for CMC in facilitating the formation of self-help groups within the learner body, particularly for reducing the sense of isolation that is endemic in distance-learning situations. Watson (1991) reports data from a survey of the 1990/91 course members which was carried out when email, rather than conferencing,  was still the dominant communication technology.


The learners' use of the CMC system, and their perceptions of what it was good for, come through clearly in Watson's study. 85% of them used it regularly for social communication while only 15% used it regularly for purposes which they were prepared to classify as "learning". That the social communication was not an abuse of the system but a vital source of moral support comes through in anecdotal evidence, as well as in the survey items: 93% agreed that CMC had been useful in lessening their sense of isolation.


This is consistent with the findings of Hardy et al. (1991), whose learners were less bothered by a sense of isolation but still valued highly the forms of moral support they could derive from colleagues in their learning sets. Harasim (1987) and Mason and Kaye (1989) offer comparable results. There is less consistency with McConnell's (1990) findings, which reveal that his learners thought their conferencing system was more useful for information and opinion exchange than for social purposes. However, McConnell's learners were not distance learning students and had other opportunities for social interaction and mutual support. This indicates that CMC is a useful though inferior substitute for face-to-face social interaction (for the distance learner).


Directed collaborative projects: Model 3


The major shift in tutors' goals for peer interaction has occurred in the context of the part-time MSc program and the JITOL project. The main cause of this shift is the changed nature of the course member group and the transition from an "initial training" program to a program of ("in-service") continuing professional development and updating.


An outline of the JITOL model runs as follows. At its heart is a process of on-going computer-mediated communication within a community of practitioners, researchers and other allegedly knowledgeable people. CMC reifies these interactions (Goodyear, 1992) creating an information resource whose value can be enhanced through various structuring or indexing activities. In the JITOL model, these structuring and indexing activities may be performed automatically (by use of knowledge-based techniques) but are more likely to be performed by tutors (as conference moderators) or by knowledge engineers (see Boder, 1992). The product of this work is an "evolving knowledge base" (EKB) containing structured representations of practitioner knowledge and research-based knowledge. Because this EKB is derived directly or indirectly from the on-going debates within the community, it dynamically adjusts to the changing pre-occupations of that community. It is shaped by problems of concern to its users, rather than by the entrenched preconceptions of academia.


The JITOL approach makes several assumptions: that participants are professionals with lots of useful experience and expertise to share, that much of the valued and valuable knowledge in the field is bound up in the working practices of these professionals (not just in the inert fragments of research-based knowledge to be found in the literature) and that participants will share their knowledge, opinions, descriptions of their working context and working practices, house methodologies, etc. if they are given the opportunity and motivation to do so. 


The high-level goal for a JITOL service provider is defined as the building and sustaining of communities of practice. This can be rendered in more operational terms as helping a community of practice to describe, document, discuss and refine its working practices (and the knowledge bound up in them).


Figure 8 offers a simple depiction of the process, at the level of the individual participant. They are encouraged to "externalize" their tacit knowledge, in the sense of creating a representation of that knowledge (and/or the working practices in which that knowledge is embedded). One thinks of a textual description of how an outline design job is carried out, or a verbal account of the conduct of a meeting in which the client is to sign off a courseware specification. The key thing is that a representation is created which is sufficiently faithful to the working practice to be worth reflecting on or sharing. The fact that the practice, and the knowledge embedded in it, have been rendered as a representation, make them shareable.  So they can be discussed with others, and the discussion can lead to further reflection on, and refinement of, the working practices concerned. The last step is labelled "internalization" and denotes the processes through which modified representations are translated back into practice. On-going development of professional knowledge and working practices, at the individual level, can be seen as a continuing iteration around this loop.
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Figure 8: the 'learning cycle'
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Figure 9: Technological support for phases in the learning cycle


In Figure 9, we see the processes of "externalization", sharing, debate, refinement, and "internalization" mapped onto supporting technology. It is clear that some processes are better supported than others. Conferencing systems, such as Caucus, offer (albeit rudimentary) support for discussion and debate, and technology exists to allow a geographically distributed community to create, and remotely store and access, textual and graphical representations of working practices (and other such documents). "Externalization" and "internalization" are poorly supported. One class of technology that can facilitate "internalization" consists of so-called performance support tools, or embedded job-aids. These can be as simple as a paper-based checklist, which guides one through the key stages of a job, or as sophisticated as a knowledge-based advisor, resident in one's workstation (e.g. Tennyson, 1994). Careful design of such tools can re-shape working practices. Hence, one view of the whole cycle depicted in Figure 9 is as the collaborative development of performance support-tools.  The tutors' role is emerging as a facilitating yet directive one. It includes helping small groups of learners identify common professional interests; helping them identify a tangible objective – expressed, in part, as a new working method, technique, tool or job-aid; and then ensuring that the group works effectively on the task it has set itself.


This strange conception represents some of the current limits of tutors' goals reached within the context of the ALT part of the JITOL project. It was been arrived at by a process of iteration through various configurations of pedagogy and technology for distributed, professionally-oriented distance learning systems. It highlights a new set of relationships between technology and professional practice, ones in which due consideration is given to  the following:


(1) the power of technology to afford certain kinds of working practices (and, by implication, to marginalize others)


(2) the ability of tools, and other objects in the task environment, to provide structuring resources, which heavily influence the way in which a task is carried out


(3) the difficulty of separating, or even distinguishing between, working practices and the knowledge bound up in those practices 


(4) the potential that refusing to enforce such a division lends us in overcoming many of the problems normally associated with "transfer" and "inert knowledge"


(5) the value of practitioner knowledge, and the necessity of rendering it shareable and open to debate and refinement


(6) the uneven distribution of knowledge within a community of practitioners.


The next steps will be along the technology and ergonomic dimensions of the development path. We are next to investigate ways of helping participants in the ALT professional development program create shareable representations of their working practices. Based on earlier work in helping teachers verbalize the tacit knowledge bound up in their practices (Goodyear, 1989), we are moving towards the use of multimedia conferencing, in which the tutor as researcher/interviewer helps the practitioner create an audio-visual representation of key working practices. This representation will be edited to render its sharing over wide-area networks more tractable and to allow other practitioners in the community to annotate the representation with comments based on their own practices and professional perspectives. The next step will be to identify usable technology for the distributed collaborative creation of "performance support tools".  


3) Sheffield MEd in Telematic Learning


[Text will be added here in the final version of this document.]





4) On-line education and training


[The final version of this document will update this section.]


This is a programme which has been running for about five years, initially as a collaboration between the UK Open University and the Institute of Education, London University. (The lead author of this deliverable was external assessor for the first three years of the programme.) Most recently, the collaboration has changed, so that the programme is now run from London University, with assistance from Lancaster University and Southampton University.


The programme uses ICT (especially computer conferencing but also the Web) but is also about the uses of ICT-based ODL in a variety of education and training contexts. It runs for about half a year and students are meant to spend about 150 hours engaging in work on the programme during that time (reading, working on assignments, engaged in computer conferencing, etc). Students mostly work in some part of the education or training field. Typical recruitment levels are 40-50 and the course continues to be in heavy demand. (The fee is approximately £400.) The programme has two optional face-to-face meetings but only a minority of students take up this option. The majority are based in countries other than the UK and manage to make good use of the programme even without the benefit of face-to-face contact. Various CMC systems have been used, CoSy at first and then Caucus.


A number of pedagogical tactics have been tried out within the programme, including: 


• division of the learners into three parallel discussion groups (each group working on the same topic). Only members of a group were allowed to provide CMC contributions in that group's discussions (to help manage what might otherwise be too heavy a flow of material in the early stages of the programme), though all members of the programme were allowed to read any group's work


• setting a new topic (based on a set reading) each week, to keep the discussion moving and cover new ground


• setting up a tutor-led conference which summarised and extended some of the issues raised in the three parallel discussion groups 


• ensuring that learners are inducted into ways of making useful CMC contributions (e.g. through pre-course practice and subsequent sensitive conference moderation by tutors)


• helping late-comers to a CMC conference to deal with the overload of material which has accumulated in their absence


• use of assessment strategies which are intended to improve the quality of learners' conference contributions (e.g. through getting them to select the best five of their contributions for inclsuion in the assessment portfolio).


Mason (1994) comments on a number of these pedagogical tactics. She has particularly criticisms of the use of assessment as a way of shaping learners' CMC behaviour. There are obvious tensions between (a) what appears to be a free, equal, democratic discussion among peers during a computer conference and (b) the more authoritarian use of assessment as a stick/carrot to motivate and steer learners' participation in the debate. The questions raised by the relationships between assessment and participation in the CMC discussions within an ICT-based ODL course are tricky to unravel, though our understanding of how university students use the assessment system to gauge tutors' real academic values can help us work out some better pedagogical tactics (see also Saunders and Machell, 1993).





Summary


This section has sketched what we believe to be some of the important characteristics of a number of representative ICT-based ODL systems. It completes our introduction to ICT-based ODL.
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