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Abstract:

This chapter introduces context aware computer-atedi communication for distance
learning systems. It argues that linking deeply eamication to learning activities offers an
interesting approach to develop the efficiency gbtams in facilitating and increasing
discussions between learners. To make this lirkatithor bases his work on various theories,
such as communication theories, situated cogniti@ory and activity theory. This theoretical
study leads to research issues concerning a carmexXxorum model. The description of the
computing implementation of this model aims atrgjvresearchers some possible uses and
recommendations in dealing with context-sensitigsraunication tools. Finally, the chapter
mentions futures trends and suggests emerging n&seapportunities within the field of

communication services which are able to adapt dynally to the user’s activity.
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INTRODUCTION

In a distance learning context, the emergence af&s’ communities has a favourable
impact on learning conditions. Indeed, in a soa@ostructivist approach (Doise & Mugny,
1984), interactions between learners play a dynamle to individual learning. However,
distance discussion tools are not always reallytable for the emergence of learners’
communities. Some works have highlighted that thelsenomena are too rare in distance
learning environments (Gommer & Visser, 2001 ; B&tPierre, 2002).

Forum tools currently used in on-line education#tfprms are mostly unspecific to
educational situations (George & Hotte, 2003). Texussion activities are not linked to the
learning activities, consequently this does notoengge the learners to use them for
communication. Current distance learning systemmstdespect human communication process
that is an “in context” process (Jakobson, 196Q): @ain idea is then to make communication
more immediate during learning activities. The afrthis chapter is to describe the conception
of forum models and tools which are specific tdahse learning systems. The research question
lies in determining how to link discussion actigdito learning activities by the mean of well
suited computer tools. On the whole, the work cameehe design of human communication
systems that attempt to respect human thought gsod&/e totally agree with the paradigm
“Cognitively Informed Systems”, which defines systethat utilize, as a basis for their design,
some form of cognitive findings to enhance the aifeness of the systems in achieving their
targets. For the design of our communication systame results from communication theories,
situated cognition theory and activity theory asedito develop the efficiency of the system in
facilitating and increasing discussions betweemnies. These theoretical considerations guide

the system design towards a more effective preSentaf discussions.
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The chapter concerns the design of forum modeld@ld which aim at promoting text-based
asynchronous discussions during learning activitieg are not collaborativa priori. During
individual learning activities, to only provide wwcommunication tools is not always sufficient
to create interactions between learners and fatoeirconstruction of collective knowledge.
Usual communication tools could be appropriate ¢blective learning activity is set-up, during
a project-based learning for example (George & Uryo2001). Nevertheless, in distance
education, all learning activities can not be dmdlative and the approach presented in the
chapter aims at encouraging interactions duringviddal activities that not commit learners to a
forced collaboration.

We propose a forum model, named CONFOR (CONtext#@Rum), that is based on two
special features: contextual view and structuriige contextual view of the forum, always
visible, allows the learner to focus on pertineiscdssions, i.e. on messages that correspond to
his/her activity. Contextualization is common innatation systems but not in forum tools.
Adding this feature to forums, the intention is d¢msely link communications to learning
activities. To provide this contextual view, thealissions need to be structured. We suggest in
this research two means of structuring, accordin@l} the content structure of a course and to
(2) the cognitive structure of a course.

This chapter starts by a discussion about someidsewe rely on. This first part leads to the
research issues. Then, two ways to structure ctugkforums are detailed before proposing an
approach to integrate them. Finally, we give soesellts of an experiment and we mention lines

of future trends.
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THEORIES BACKGROUND AND RESEARCH ISSUES

This section presents a literature review to suppor position. We conclude this section by

stating our research issues.

Theories of Communication

Numerous theories of communication have been dpedloThe aim of this part is not to
make a complete state of the art of these thedmi#sto underline some aspects especially
interesting for the research.

According to the model of Jakobson (1960), all attsommunication, be they written or oral,
are contingent on six constituent elements: Addmsdlessage, Context, Contact, Code,
Addressee. The “context” element interests us qddily because it defines the frame of the
message reference, i.e. the ground on which a cameation can occur. This referential function
emphasizes that communication is always dealingp witmething contextual. Indeed/Vhen
humans talk with humans, they are able to use amituational information, or context, to
increase the conversational bandwidth. Unfortungtehis ability to convey ideas does not
transfer well to humans interacting with computée(ébowd & Dey, 1999, p.1). This notion of
context is rarely explicit during mediated commuations, except by the addresser of the
message. One of our goals is to contextualize camuation in e-learning situations, that is to

link discussions to context of discussions.

Situated Action Theory

Works on communication theories can be completdr wadme other works dealing with
situated actions (Lave, 1988 ; Suchman, 1987).t&me “situated action” underlies the idea that

each action closely depends on material and seo@imstances in which it occurs. Situated

Sébastien George 4



action theory introduces an interesting idea: adsmot the execution of a ready-conceived plan,
but it is the user's adaptation to the context. oy situated action theory to computer
mediated communication, Mantovani (1996) concluties users are social actors with their own
aims and autonomy in situations, and it is techgylwhich must adapt to them. In this sense,
“the most effective way of clarifying the meaningnefssages is to relate them to a shared
context (Riva, 2001, p.217).

Thus, by extension, communication is a situatetvigc{Lambert, 1992). The situated actions
theory pointed out the fact that communicationsusthoccur during the action, at the time when
the user needs it. So if a user can’'t communicas#\ein action, s/he will not do it. Our work

aims at facilitating communication in action.

Activity Theory

Another theory can throw light on the issues: ttigvdy theory (Leontiev, 1978). This theory,
based on the initial ideas of Vygotsky, emphasis®s knowledge is “socially constructed”. In
this way, activities are integrated in a social nmratomposed by persons. Basing on this theory,
Engestrom (1987) has suggested a framework follectige activity. His popular representation
of activity theory adds to the triangle subjectemjartifact (Vygotsky, 1978) another level
containing rules, community and division of lab®hus, the first relational triangle — the subject
who achieves an object by using instruments (coampgobls for example) — is then widened to
show that a subject is not lonely but is a pag cbmmunity.

The activity theory is not only useful to descritee humans’ behaviour during collective
activities but also makes it possible to conceeatollective learning. Thus, these principles

can offer a framework to analyze and conceive dthutal environments (Lewis, 1997 ;
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Roschelle, 1998). The next section will come bagkthie utility of this approach to better

understand communication activities during indidtliearning activities.

Research Issues

We can use the representation of human activitiErgestrom (1987) to illustrate the two
activities that interest us in this research: imtiral learning activity and discussion activity
(figure 1).

Instrument: instrument:
tools to see learning objects communication tool (forum)

=

”
l el ivilelivall

Object: Learning Object:
todoa % Aty » Subject: Y @”%@E@”@m o to discuss about

Iearning‘éctivity - Learnerd ¥ &@@m@ el k\learning activities

A

\AS

A

Rules: Community: Division of
hone learners of the course labor: none

Figure 1. Linking learning activity and discussionactivity through activity theory

We remind the reader that we focus our work omiegractivities that ara priori defined to
be individual but with possible and desirable comioations between learners. Figure 1 shows
that, currently in this situation, learning actieg and discussion activities are not linked. G th
one hand, the learner uses different tools to saeing objects in order to do a particular
learning activity (small triangle on the left paftfigure 1). On the other hand, the learner can us
communication tools (as forum) to discuss with otlearners of the course (big triangle on the

right part of figure 1). In our case, the commurdty not have imposed communication rules or
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recommendation to divide the labour. Within thisifeguration, the only link between learning
and discussion activities is the learner. To seeetimergence of a community, it supposes that
learners have the capacity to link themselves the activities. We have symbolized by a
question mark the point that seems important tangsthat is currently missing. It could be seen
as a synchronisation point between learning ancuidgon activities. In other words, we aim at
studying communication artefacts as integrated inadparable components in human learning
activity. How to merge the two triangles together?

Starting from these considerations, the work cassisfinding a solution to deeply integrate
communication into distance learners’ activitiegatning activities are taken in a broad sense
such as reading an electronic document, doing @&ncese or using a simulation. On the one
hand, we want to make communication mseitelated in distance learning system and, on the
other hand, we aim at defining more explicitly tontext of each discussion.

We focus on one kind of communication tools inahse learning systems: forums, which are
tools for asynchronous communications. The resequdstion lies in determining a model of
contextual forum and to develop computer tools thasethis model. Currently, we have studied

two means to contextualize discussions, which aserbed in the following part.

WORK ON CONTEXTUAL FORUM

In this section, we discuss two kinds of contexfoalms structuring studied in our work. The
first one is based on educational scenarios andséitend one is a knowledge-based forum
structure. We propose then a solution to integtiaése two approaches. Finally, we mention

current results of our research on contextual farum
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Contextual Forum Based on Educational Scenarios

In the first approach of forum structuring, eactufa thread is linked to an item of the content
navigation of an online course. For that, educali@ontent may be sequenced for the learner:
“the branching and flow of that content may be dbsecdr by a predefined set of activities,
typically defined at design timé€Dodds, 2003, p.13). In the model that we prop(Seorge &
Hotte, 2003), each root message of the forum igfarence to a learning activity. Thus, a
reference could be for example the title of a cewisapter or the number of an exercise. The
forum is then hierarchically structured accordiaddgarning activities, by reference to the course
structure. According to contextualization seen &ydkie opening of an educational object leads
to the opening of a forum partial view correspogdin the activity in progress. With these

references, the goal is to focus learners’ exchmngdearning objects.
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Figure 2. Screen shot of CONFOR

The interface of the CONFOR tool is shown in figite The upper part of the window
contains a learning activity of an online courseader this course is the contextual view of the

forum, which is automatically updated dependingtioa upper part. For instance, in figure 2, a
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learner carries out the activity 2.2 of the modalef his/her course and s/he sees, at the same
time, the messages of the forum that corresporntiisoactivity (messages under the reference
“activity 2.2"). This contextual view of the forum a part of a unique global forum. This should
be noted that this global forum can be displayed iglobal view (to see the entire tree of
messages). In both views — contextual or globalke-éft part of the forum displays the list of the
message titles and the references names. Wherrlicdar on a message title, the content of the
message is displayed on the right part of CONFORe forum can be resized or put in an
“always on top” window.

In order to provide the contextual display of tlweuim, we have to define references in
connection with the online course structure. Iis thiodel, references contained in the forum are
linked to the learning activities structure. Scerehces are dependent on the educational scenario
designed by the author of the course. The quessiothen to determine how to add these
references before the course starts. A solutioto igive the possibility of manually inserting
references. For that, we propose a designer iteeifeRCONFOR allowing this manual definition
of references. Each reference is defined by a reardea link. The name will appear in the forum
and the link is the reference to the educationgatbor to the learning activity (an URL for
example). Moreover, references are linked togetier hierarchical manner. Nevertheless, this
manual definition of references can become a hantk W the course is large. For this reason, we
also suggest an automatic procedure to add refesencthe forum. For instance, an automatic
import procedure has been done for educationalasicendescribed with SCORM (Sharable

Content Object Reference Model).

Sébastien George 9



Knowledge-Based Contextual Forum

From the precedent work, an issue emerges: it wbalé good idea to propose a different
structuring of forum, by defining references in geation with knowledge dealt in online
courses. From a first experiment of CONFOR (cf. &gt part of this section), we observed that
two messages could be situated in two differergatis even though these messages dealt with
the same content or with the same knowledge. Sgdhebecame to design a structuring model
based on knowledge representation while keepingdh&extual view of forum.

We studied various taxonomies which make it possiol describe knowledge elements
approached in learning documents. In particulakortamies used by libraries have been
examined. Among those, we chose the Dewey Deciniastfication (DDC) because it is
flexible, simple to use and allows a classificatmfnknowledge sufficiently fine for our work.
The DDC is a knowledge organization method whichsied worldwide. It is universal because it
uses numerical indexes to classify documents amahks to its international standardized
notation, it is alphabet and language independent.

We choose to use the DDC in conjunction with tharbeng Object Metadata (IEEE, 2002). In
online education, the metadata are used to descoibeses and learning objects. They include a
number of descriptorhich are defined according to a standard, so theseses and learning
objects are more easily accessible and usablecopgeable, reusable, long-lasting, adaptable
(Downes, 2001). LOM contains nine categories ineord describe educational resources but,
according to our objectives, the ninth categorymead “classification”, is the category that
specially interests us for contextual forum. Theddf ensures to classify and index educational

objects according to knowledge taxonomies, as B€D

Sébastien George 10



However, providing metadata is not always an easkvior some authors of learning objects.
From their point of view, this work requiring adrature study, which is not always in their field
of competences, is tiresome and non-productive.bédleve that it will be one of the major
problems for the development of educational objedtavever, we take as a working hypothesis
that, to use CONFOR, each learning object will [z Wwocumented and described with LOM. If
this work is not done by authors, information spésis could do it.

Then, we suggest a model of knowledge-based fohurthis model, the topics are organized
according to a structure defined by the knowledgekled in a course. With the attribute
“classification” of the LOM description of each edtional object, the knowledge elements
being consulted at a time can be identified. Theeefa forum function can show in a contextual
way all the topics corresponding to these knowleglgenents (George, 2004). The learner may
then consult, share and interact with other learradsout the knowledge of the course. An
advantage of this mechanism is that two studentswrk on two different learning objects will

be able to meet on the same thread to discuss manrknowledge item.

Towards an Integrated Approach of Contextual Forum

Our current research concerns the integration efttvo models presented above. Actually,
using a singular approach has some limitationshénfirst approach, contextual forum based on
educational scenarios, some messages could beedituradifferent threads even though these
messages dealt with the same content. In the seapprbach, knowledge-based contextual
forum, general discussions about learning actwitiave no place in the knowledge structure.

The idea of integration consists in showing therdees a discussion thread corresponding to
the current activity (to discuss about the orgaiomainside the course for example) and also the

discussion threads corresponding to knowledgeakesat a time (in order to discuss about the
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content). The figure 2 represents a model whickgakto account these two levels of contextual

discussions.

course

Educational
Scenario
(SCORM-CA)

Resources
Educational Objects
(SCORM-SCO/asset)

Meta-data n n

(LOM)

Domain
Ontology
or
Taxonomy
(Dewey)

B
Figure 3. An integrated model of contextual forum

In this model, an educational object — or a resmurcis referenced as an object of an
educational scenario (in the upper part of figujeaBd this object also deals with several
knowledge elements described in its metadata (e Ittwer part of figure 3). Knowledge
elements could be defined by an ontology of a galdr field or by a taxonomy like Dewey
(DDC). Always in this model, each circle is thediacussion topic inside the forum. So, when a
learner opens an educational object, the contektuain displays automatically the activity topic

and all the knowledge topics linked to the resource

Current Results

An assessment has been carried out at the Telessitivof Quebec to evaluate the contextual
forum. CONFOR was assessed within an introductanyrse on “training in the workplace”

offered to students registered in an undergradeetéificate program in business-oriented
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computer sciences. The CONFOR version used foretperiment was the first version, with the
forum structure only based on educational scenarmdsvertheless, this experiment gives
interesting information.

The experiment lasted 8 months and about 70 steid®nte taken the course. During the
evaluation, two different tutors supervised thelstus. The goal of the assessment was to study
the use of CONFOR. More specifically, we wantedetst the utility and usability of the forum
contextual display. For the purposes of the assasisrwe used questionnaires, interviews, and
regular observations coupled with computer trageslyais. It should be pointed out that the
course used to assess CONFOR was newly offeretiéby e¢le-university. For this reason, we
will not directly compare the use of CONFOR withathof other forums used at the Tele-
university, too many parameters being different.

The questionnaire responses indicate that the stsidee quite appreciative of the reference-
based structure of the forum. Similarly, even glabal view of forum was provided, they favour
the forum’s contextual display (4.5 more message=ned in the contextual view than in the
global view). Furthermore, the contextual view fam the sending of messages (7.5 more
messages sent in the contextual view than in tbbagjlview). The results also indicate that
CONFOR helps students in finding messages relewatiiteir activities, i.e. messages useful for
the learning activity they are engaged in. Finaffijydents found that the forum fostered the
organization of discussions. Since forums are alsamportant tool for e-learning tutors, we
conducted semi-structured interviews with themlttam information on their use of CONFOR.
Tutors found the interface simple and intuitive use. Concerning utility, tutors appreciated
having the forum and the course on the same pauey @ppreciated the ease of locating new

messages, which facilitated their monitoring atieg.

Sébastien George 13



At this point, we can thus conclude that contextadion of discussions for learning activities
is appreciated. Users also seem to appreciate attettiat communication and learning are
integrated into a single space. Having accessdoofiinions of others, as they carry out their
learning activities, motivates students to locaszussions that help them to understand and to
build their knowledge. From this point of view, wan contend that this kind of forum has a

positive effect on learning.

CONCLUSION AND FUTURE TRENDS

There is an increasing need for context aware @es\and applications which are able to adapt
dynamically to the user’s activity. Dey (2000) stathat “Asystem is context-aware if it uses
context to provide relevant information and/or seeg to the user, where relevancy depends on
the user’s task(p. 6). In other words, context sensitive apgiimas are those that respond to
changes in their environment. Some researches s done in this direction, for example in
the field of mobile and ubiquitous computing. Thengral aim is to make information more
relevant to the situation in which it is being uskteéchanisms to provide context-sensitive help
are common examples.

We introduce in this chapter a new idea that ctssis defining a context-driven support
communication. Our research aims at proposing 8pdorum models and tools for on-line
education. The work led to the idea of contextuapldy of forum messages. We suggest two
versions of contextualization. The first one isdzhen a forum structuring according to on-line
course structures. Some results of an experimentideto study another forum structuring, by
taking into account the cognitive structure of airse. The result is a discussion tool which
displays to the learner an “activity topic” and sl “knowledge topics” linked to the learning

resource that is open. Currently, the contextnmstdéd to the activity in progress and to concepts
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studied at a time. We wish to extend the notioeasftext, taking into account more parameters
such as learner’s history or learner’s goals. Thencould use this information to better adapt
displayed topics to each user. For example, cagryirt the same activity, two learners would see
different and specific discussions topics accordimgheir past actions and to their personal
characteristics.

We can also mention some limits of contextual comigation tools. As pointed by
Dimitracopoulou and Petrou (2004) and take up by &aal. (2005) ‘the problem with the
systems that contain embedded communication tedlsat discussions are usually fragmented
by artefacts, which causes learners to lose a tiolisew of the discussion and the relationships
between different aspects of the artéfgpt 76). In our case, we try to reduce this effbyg
providing also a global view of forum discussioMe believe that developing contextual
communication tools, it should be suitable to gseveral ways to enter and to read the
discussions.

Furthermore, we only study at this time a contextsgtive asynchronous system but we want
to extend the mechanism to synchronous discussgioostextual chat”). A future trend will be to
no longer seen forum or chat tools simply as a camaation tools, but also as tools helping to
put users in touch with others. These kinds of edraware communication tools will bring
users together depending on their interests, notivaéeeds.

Finally, we don’t believe in completely generic text-sensitive applications. Context
gathering mechanisms could not be totally gendnicthe case presented in this chapter, the
context gathering mechanism is adapted to theraitensituation even if the global model is
generic. We could easily adapt it to a computepsued cooperative work system for example
but the sensors would not be the same. Contexerrsupport communication will be really
pertinent only if situations are well defined ahdsers’ activities are circumscribed.
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