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Abstract

Earlier this year we were asked to offer a perspective from AIED on the development of interactive
educational television (ie-TV). This theme paper discusses our response to the question: what can the field
of AIED offer to developers of education for the wired and wireless future with particular respect to TV? We
note the changes that have taken place over the past 50 years in the nature and proliferation of computing
technology. We also note that this growth has not been entirely without its problems and stress the need to
learn from this before moving into further new territory. To this end we consider the work done within
both the field of AIED and broadcasting to highlight the areas of potential synergy. It is this expertise
within broadcasting in narrative, suspense and animation combined with AIED learner modelling and
grounded approaches to teaching and learning that offer a possible answer to those who may ask: interactive
educational TV —so what? Interactive educational television is a fast-evolving arena which therefore
requires a flexible conceptual framework based upon sound pedagogy that is social, constructivist and
enables bespoke learning experiences to huge numbers of learners at disparate as well as contained locations.
It offers a great opportunity for AIED experts to bring individualised learning to all through the airwaves.

In this paper we outline the current state of play for Interactive Broadcasting, and survey what both AIED
and traditional broadcasting have to offer ie-TV. We propose a translation of VVygotsky’s sociocultural
approach into a framework for the design of ie-TV. In particular we discuss the importance of a Broadband
User Model and flesh out our current development of a proof of concept prototype.

Keywords User and Student Modelling, Intelligent multimedia and hypermedia systems , Interactive
Television, Broadband, Narrative intelligence in learning environments, Vygotsky.



1 Introduction

There is significant political pressure for increased use of wired and wireless Information and
Communication Technologies within education. Within the UK, this had focussed on computers and the
Internet but a recent Educational Broadcasting Services Competition (Plowman et al., 2000) illustrates the
attention now being given to the possibilities offered to education by broadband digital television services.
At the same time, in the USA there has been a call to decrease the use of computers within education
(Cordes & Miller, 2000). One can speculate about the reasons for this apparent lack of belief in the worth
of the technology: a lack of appropriation of tools by teachers because they could not see how to use them
within their current practice, perhaps, or too much focus on the technology, both software and hardware
rather than what it can do within an educational context. The technology of the printed word has not
presented educators with problems of integration, but computer technology clearly has. However, there is a
substantial theoretically grounded literature about the role computers can play to engender collaboration and
likewise the role of peer collaboration in learning (Crook, 1994; Scardamelia & Bereiter, 1996;
Dillenbourg, Baker , Blaye , & O'Malley , 1995 , for example). Such a body of work offers considerable
encouragement as does more recent work which indicates that the Internet offers learners and teachers an
enormous array of potential collaborators: a personal electronic village (McCalla, 2000): localised
conceptually, even if geographically widespread.

This paper examines the work done by the AIED community in order to see how it can inform the design of
distributed education via a new educational broadcasting service. We use the term interactive educational
television ie-TV to refer to this technology. It represents a small step towards a blueprint for educational
provision in the wired and wireless future and pays particular attention to the need for advanced models of
learning and of learners. We suggest that taking care in the initial stages of development to design a
framework that is flexible enough to integrate with current practice and also with the future may prevent
further new technologies from falling into the demise associated with computers by some (Cordes &
Miller, 2000). To achieve this, the framework needs to be motivated by sound pedagogy and not driven by
technology. We explore what the existing domains of AIED and broadcasting, through Film and
Television, have to offer the designers of ie-TV. We outline and discuss a pedagogically informed
framework for design that tries to learn from past successes in both disciplines.

2 Background

What is ie-TV and where does it fit into education?

Analogue television services that transmit program information via a single channel have been until now
the norm for all TV broadcasting, including those that provide educational material. However, advances in
digital technology now enable broadcasters to transmit program information in a digital data stream that
provides both better quality images and sound, and a wider bandwidth. This wider bandwidth means that
multiple channels of information of types other than TV program images and sounds can be transmitted to
viewers. Hence the advent of the term Broadband which is used to describe systems that transmit many
channels of information simultaneously. The use of both TV and multimedia is not new to education, what
is of particular interest for those of us within the AIED community is the fact that these broadband systems
can carry information that travels both to and from the learner, using a combination of telephone, cable or
satellite systems. This opens up the potential for the two-way communication that is a prerequisite of the









language artefacts also carry with them a history about their use which evokes certain expectations about
what and how they can and should be utilised. Contravening these expectations can cause problems that
may hamper the efficacy of the learning we seek to promote (du Boulay & Luckin, 1999).

The role and nature of a Distributed Culture If we accept the social origins of cognition then we
must account for how the interpsychological becomes the intrapsychological. This link occurs within the
process of internalisation which is not a simple 'transfer' or 'copying' process, it is the process by which an
individual gains control over, or masters, the external sign forms of her social activity (Wertsch, 1985). In
this way she is able to use these sign forms to mediate and organise her own activity. Learners interact with
adults in a society within which a sign system is available, through this mediated social interaction
internalisation takes place. The mastery of the mediational means which exist within the social
interactions of the individual lead to her mastery of the mediational means of her own cognition (Wertsch,
1979). The result of this process means that the psychological functioning of the individual that emerges
reflects the nature of the culture from which it was derived (Rogoff, 1984). But what does this mean
within a distributed culture? Care is needed here to ensure that we protect against a loss of cultural identity.
We cannot make assumptions about the suitability of material developed to meet the needs of say a rural
school in the middle England for an inner city school in East London let alone the suitability of material
developed in Western Europe or the U.S.A. for use in Eastern Europe or Asia, for example.

The role and nature of learners and teachers. As we have already noted the teaching:learning
process is inseparable within a socio-cultural approach. Within AIED and indeed education in general, we
are interested in promoting learning and it is therefore the process of internalisation that provides our focus.
The central tenet of Vygotsky’s work with school aged children was the Zone of Proximal Development
(ZPD) which represented the crystallisation of this internalisation process. It defines the most fertile
interactions which occur between members of an educational culture and is defined as: “the discrepancy
between a child's actual mental age and the level he reaches in solving problems with assistance”
(Vygotsky, 1986) and as something which must be created through instructional interactions, that 'awakens'
the internal developmental processes which can only operate when the child is interacting with other people
in the environment (Vygotsky, 1978). Whilst this theory was developed with particular respect to children,
in the wired and wireless distributed classrooms of the future there may be learners of all ages willing and
available to both seek and provide help. Our underpinning framework must therefore provide opportunities
and support for individuals and groups to act as both learners and teachers.

So how can we translate socio-culturalism into Broadband culture?

Three processes that engender learning can be extracted from the preceding discussion, together with a
fourth implicit process. Exploration of these processes provides a starting point for our design framework:
Internalisation through Interaction. Here the term interaction is intended to encompass the
relationship that can exist between technology and people and that which can exist between people mediated
by technology. We define the term “interactivity” at this point to recognise that an interaction has both a
locus and a range. Interactivity is defined here as the cycle of operational or conceptual exchange between
two or more parties, one of which may be a digital system. Operational exchange refers to functional
activity; the entering of information at the interface between user and system e.g. through a keyboard,
touchscreen, sensor activation; and the resultant response from the system, on the screen for example.
Conceptual exchange refers to activity involving the concepts of the particular subject being studied. This
might involve the solution of a screen based problem activity by a single user, or discussion about where
chemical elements belong in the periodic table involving a teacher and learners completing a computer based
task. When we refer to the locus of interactivity we are asking: is it at or through the interface?
Interactivity at the interface, e.g. pointing and clicking or moving an element of a diagram or structure, is
deemed operational and as such it should be straightforward and intuitive. Interactivity through the interface
requires interactions between users and the subject matter concepts, which make up the discipline of study.
The second facet of interactivity we have highlighted is its range. This term is used to refer to the
participants in the interactions: the system may involve interactivity with and between individuals, small
groups or a whole class. This is important and leads to many possibilities with respect to communities of
learners who may be at near and far geographical locations and yet linked conceptually. This concept of
interactivity is not technology specific and can be applied to any interactive system. This focus on
interaction is what helps in driving a design framework that is both applicable now and for the future.






to be recognised if such learning communities are to work and also if we are to produce a work force that
has appropriate planning and personal management skills. Individual and group performance can co-exist in
comfort as groups of learners prepare together for exams they will sit as individuals for example.

4 Broadband User Modelling: a design framework

In order to support the roles and processes we have identified we are currently developing a pilot proof of
concept . This has the creation of a Broadband User Model



she learn next? a scaffolder to answer questions such as: what knowledge elements are available and which
have the appropriate qualities? How much help has this learner needed so far and how much should we be
looking to provide next?

5 Example Scenario

The following example scenario fleshes out the above framework. For any particular set of programmes
learners could specify a number of general parameters, e.g. the amount of time they had available for that
activity, their general preferences as learners (e.g. top down vs bottom up or activity based vs information
based ), their general motivation (i.e. whether they are learning for fun vs serious studying) and their level
of education. These parameters would then be used to structure this particular set of programmes according
to these criteria and keep a record for use as a default for future interactions.

The user could also supply programme specific information that would also be used by the broadband user
model to vary the way that this programme was presented. For example, in a gardening programme (say),
the user might supply geographical information about where she lives, soil type etc that could be used by
the broadband user model to choose between alternatives, alter the focus or slant of the programme and
provide more relevant further sources of help. Gardening might offer high quality broadcast video in various
programme formats, e.g. the garden ‘makeover’ programme, tours of famous gardens, how to deal with
specific problems plus a range of interactive extra activities, such as programs to provide “what-if”
activities on a simulated garden e.g. how would it look with an apple tree in the corner or in the autumn,
and access to web-based information on plants, on garden products etc. In the latter case the broadband user
model could be used to adjust how these activities are presented and reacted to. Crucially, the system
would assist access to others interested in gardening and willing to have contact on gardening issues. This
is where the community and collaboration notions come in. It would be a fluid community that starts
from a shared interest in a particular theme . Of course it may develop into something broader but each
programme could facilitate the development of a specific communicating community of devotees.

6 Conclusion

This theme paper has explored the potential for bringing AIED techniques to ie-TV. The idea behind this
is to explore how the enhanced interactivity of this medium compared to film and video can be harnessed so
as to achieve some of the individualisation that AIED systems can produce while tapping into its
motivational strengths and narrative structure. Interactive educational television is a fast-evolving arena
which requires a flexible conceptual framework based upon sound pedagogy that is social, constructivist and
enables bespoke learning experiences to huge numbers of learners at disparate as well as contained locations.
It offers a great opportunity for AIED experts to bring individualised learning to all through the airwaves.
By adopting a Vygotskian paradigm we have attempted to provide a technology-independent notion of user
modelling that can be adapted according to the resources available.
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