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ABSTRACT

This paper describes an adaptive and collaborative environment for helping
problem solving. The main user of the environment is a teacher, here called
teacher-student, who accesses the environment aiming at solving difficulties he/
she encounters in the classroom. In order to improve the usability of the system
during the problem-solving process, the environment provides the teacher-
student with adaptive assistance by identifying what information should be
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provided and how it should be shown on the screen according to characteristics
of the teacher-student, domain and context of use. Moreover, the teacher-
student has a collaborative support that allows him/her to interact with other
teacher-students.

INTRODUCTION

The usability of an interactive system refersto how easy it isto use and learn
thesystem. Inon-linelearning system contexts, the pedagogi c usability isalsorel ated
to how easy and effectiveit isfor astudent to learn something using the system. An
attempt to ensure usability isto takeinto account characteristics of the user (such as
preferences, language, culture and system experience) and of the context of use
(such as easy accessibility and good luminosity of the environment) during the
development of a system. This allows the adaptation of the interfacesto the user’s
needs, varying, for instance, thekind of assistancethat isto be offered to the user and
the way it isto be shown in order to cope with individual differences. Adaptability
improveshandling andlearning of theinterface(Benyon, Crerar, & Wilkinson, 2001).
Another way to ensure pedagogic usability istomakeit possiblefor theuser toreflect
about hig/her difficultieson his’her ownandwith others. Several educational theories
claim that learning depends on the individual’s knowledge being built by social
interactions (Bourne, McMaster, Rieger, & Campbel, 1997; Vygotsky, 1984). We
haveidentified some problemsto a successful deployment of on-linelearning:

. Lack of learning quality—Many on-line learning systems don’t bring usersto
reflect about their problems since they simply present predefined solutions.

. L ack of adaptivetool sand guidelines—L earningtool sarevery useful,, but most
are not adaptive (Schon, 1987) or elsethe user model is predefined (Gomes &
Viccari, 1999). In addition, user interfaces (Uls) of such tools are generally
specified without taking into account guidelines (Eleuterio & Eberspacher,
1999).

. Lack of training in new technologies—Any teacher (our teacher-student), as
part of his/her professional devel opment, needscontinuoustraining. Teachers
training is often carried out by using old technologies that cannot deal with
adaptive and collaborative processes. It is necessary to fulfill these needs by
adopting an integrated pedagogi cal -technol ogical content (Perrenoud, 2001).

All of theseissueshaveacritical impact ontheusability of on-linelearning. Thus,
wedevel oped acollaborativeand adaptivedistancelearningenvironment called Tele-
CADI that hel psateacher-student solve his/her difficultiesduring classesby offering
adaptive assistance. Tele-CADI aims:

e To increase the quality of learning—Tele-CADI is supposed to do this by
adopting a collaborative problem-based solving strategy. The basis of this
strategy isthe use of case-based reasoning methods (Aamodt & Plaza, 1994).
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A caseisadidactic situation that representsthe difficulties found by ateacher
during his’her classes. Thus, a case study is used to help the teacher-student
bothtoidentify and formalize aproblem he/shefacesand to expressapossible
solution using reflectivetechniques. Thisincludesboth technical and practical
knowledge that the teacher acquires through experience in the classroom.

*  ToincreasetheUl usability—UI playsavital roleinimproving the communi-
cation between the user and the system. The Ul is not a complement for the
software itself, but an integral part of its contents. Because of this, increasing
user interface usability is crucial to the results in the solving of problems by
teachers. Tele-CADI can do this by adapting case studies, considering human
factorsand guidelines. Depending on the adaptation process, a case study can
be shown on the screen in different ways.

The remainder of this chapter is structured as follows: in the next section, we
explain the main pedagogic principles studied that help us to understand the
devel opment of the practical -reflectiveteacher. Then, we providethebasic concepts
used in Tele-CADI with afocus on the usability issue. The Tele-CADI architecture
isdescribedinthesubsequent section. Then, theprocessof modeling and representing
case studies is described, followed by a depiction of the adaptive process of user
interaction and the collaborative process. The technical aspects of Tele-CADI are
shown next. Finally, wediscussfuturedevel opmentsand summarizethe main points
of this chapter.

BACKGROUND

Nowadays, many on-line learning systems are based on the problem-solving
method (Pozo, 1998). Thisis due to the fact that many theories show that learning
must be acollaborative constructive process (Schank, 1994) to be followed through
problem solvinginorder todeveloptheusers' capacity for reflection (Dewey, 1959).
This inspired us to build a system that provides assistance to the teacher in a
collaborativesituationof solutionof problems. Inorder todothat, wehavestudied both
thecognitivemodel sof problem solving andthereflective processinthedevel opment
of the teacher.

Among the models of problem solving (Hoc, 1996; Rasmussen, 1983), John
Dewey (1959) defined that, when solving a problem, the student executes the
following phases: identification of the problem to be solved, problem evaluation,
decisionmaking, execution of theactionstaking partin thesol ution and eval uation of
the solution. In aproblem-solving situation, varied assistance can be offered during
each phase. Such assistance can be of threetypes: i) procedural, which refersto the
strategiesthat astudent can use; ii) content-related, which refersto the information
andknowledgeinvolved; andiii) attitudinal, whichrefersto strategiesof thestudent’ s
motivation to solvethe problem.
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Concerning thedevel opment of theteacher, our studiesof thereflectivethought
and of the practical waysto expressthisthought (Dewey, 1959; Schon, 1987) hel ped
usto understand the devel opment of the practical-reflective teacher. The practical-
reflective teacher notion refersto the professional who has competence associated
to“aknowledgeplacedinaction, whichisholistic, creative, personal and constructed;
a knowledge that depends, among other things, on the professional’s capacity to
appreciate the value of his/her decisions and the consequences of them” (Alarcao,
1996).

Accordingto Schon, in order for ateacher to solveaprobleminapractica way,
he/she must first understand it very well. From the analysis and reflection of case-
study characteristics, it ispossibleto understand aproblem aswell asto visualizeits
consequences. During the examination of aproblem, the teacher-student can access
aset of casestudiesthat describe similar problem situations. Thesewill induce him/
her to ask himself/herself questions like What caused this problem? How can |
prevent this problem from occurring again?and How can | break down thisproblem
into simpler problems? When we ask ourselves questions, we integrate new
informationinto our memory, tieoldinformationtogether in new waysand correct our
faulty generalizations (Schank & Cleary, 1995).

Case studies represent real and detailed situations that are interpreted and
discussed by an expert. In the case studies, knowledge about a specific event is
represented, aswell asthetheoretical knowledge of theexpert whoisresponsiblefor
the narrative of the situation.

Each case study represents a situation and is composed by the following
features:

*  Case-study name, which identifies the case study being described,;

*  Case-study goals, which specify theimplicit intentions of the expert when he/
she presents the case study;

e Case-study description, which represents a story characterizing a situation
composed of problem and sol ution;

J Case-study orientation, where the assi stance to understand the situation and to
solvethe problem is described; and

Figure 1. Concepts of Tele-CADI (modified from Hix & Harston, 1993)
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. Results, which are critical reports describing the consequences of the applica
tion of the orientation.

TheTele-CADI system proposed hereaimsat the devel opment of the practical -
reflectiveteacher, taking into account the following conceptsrel ated to the usability
of this system.

BASICCONCEPTSRELATEDTOUSABILITY
INTELE-CADI

Many concepts studied in different areas (interaction human-computer, cogni-
tivesciences, ergonomic, artificial intelligenceand pedagogy) havebeen considered
in order to assure Tele-CADI’ s usability. We have used these concepts to develop
each Tele-CADI component (see Figure 1). TeleeCADI’ susability isassured when
its components have been built with quality and when the teacher-student’ s know!-
edge of interaction with the system has been developed. Quality of a component
meansthefollowing: i) Quality inapplication, which correspondsto agood specifica-
tion of noninteractive information of the system. In Tele-CADI, the noninteractive
information of pedagogic domain is related to the development of the practical-
reflective teacher, the assistance provided, the case-study representation, etc. ii)
Usability inthe user interface, which refersto agood specification of theinteractive
information of thesystem (itswindows, itsbuttons, etc.). iii) Quality of theinteraction
device, whichmakespossi bletheinteractionwithdifferent media(sound, text,image)
through devices as cameras, microphones and so on. The quality of the user refers
to hig’her ability to use new interaction devices and technologies, experience with
computer-based systems and acquaintance of the domain in question.

The conceptsrelated to usability in Tele-CADI arethe following:

. Utilization of ontology todomainmodel, particularly, torepresent casestudies.
The ontology notion comes from the artificia intelligence area where it is
identified asthe set of formal termswith one knowledge representation, since
therepresentation compl etely determineswhat “ exists’ for thesystem (Gruber,
1993). The advantage of using this representation is that the ontology can be
defined once and used as many times as necessary. When it is necessary to
consider moreinformationinmodels, suchasintheuser model, thisontol ogy can
be updated accordingly. In on-line adaptive learning systems, such aflexible
user modeling approachisimportant becausethereisno predefinedinformation
on the users to ensure that interactive applications yield high quality of
interactiontoastereotypeof all users. Inaddition, theontol ogy isuseful tocreate
generic representations for case studies representing the problems that the
teacher-students have faced. Moreover, aswe will show in this chapter, such
a representation plays a very important role when the case-study-retrieving
phase is executed.
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Utilization of guidelines and human factors to assure the adaptive interaction
since Tele-CADI determines which case study should be shown and how it
should be shown on the screen. Human factors, such as the teachers' beliefs,
and guidelinesrel ated to graphic aspectsand characteristicsof theuser and his/
her context of use are considered. Guidelines are suggestions about the
ergonomic aspects of the interfaces, such as showing only the necessary
informationor lettingtheuser control thesystemdial og (Bastien & Scapin, 1993;
Bodart & Vanderdonckt, 1993). Takinginto account guidelinesintheinterface
design of a system allows the designer to determine the best way in which
information is to be provided to the user during his/her interaction with the
system.

Utilization of multimedia resources to improve interaction. The approach
adoptedto provideamultimediaenvironment for anon-linelearningtool wasthe
use of different interaction devices to improve interaction (microphone and
videocamera). Our proposal to specify amultimediasupporting systemderives
from the great worldwide call for non-textual information. Non-textual
information characterizesthe systemsthat use different channelsand codesin
their interaction with the user.

Utilization of collaborationand communication mechanismstoassurethequal ity
of theuser. Tele-CADI hasamodule, called TELE (Neto, Raimir, Bezerra, &
Sarquis, 2000), which implements the collaborative aspect by alowing a
teacher-student to sharean application. In addition, Tele-CADI isintegrated to
another on-line learning system, called CadiNET (Furtado, Silva, Alves, &
Tavora, 2001), in order to allow the teacher-student to be trained in new
technologies, mainly concerning the Web application. The CadiNET system
enables a teacher-student to obtain texts, to perform on-line activities and to
interact with others by means of aforum and chats.

DESCRIPTIONOFTELE-CADI

Figure2 depictsthearchitectureof Tele-CADI including fivemain components

(Furtado, Mattos, Furtado, & Holanda, 2001):

The assistance module, which coordinates the recovering of assistance (case
studies, texts or links) that isto be presented to the teacher-student.
TheTELE module, which allowsthecollaboration and communication over the
Web by chat and thesharing of any application, such asthescenario editor, with
which the teacher-student can appreciate already existing scenarios and build
new ones with others.

The user interface (Ul), which is used by the teacher-student to interact with
theenvironment.

CadiNET, which offers administrative support to the courses and hypertext
assistance to show texts and links.
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Figure 2. Tele-CADI architecture
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J K nowledgebase, which givessupport tothegreatest part of theproblem-solving
processthrough model s (such asthe user model and the case-study model) and
rules which express the teacher’s beliefs.

The cooperation between the main componentsis the following: The teacher-
student requests the analysis of acase study that expresses his’her problem. During
thisanalysis, the Ul component provides the teacher-student with some assistance.
Theteacher-student is provided with case studiesretrieved from the knowl edge base
by the assistance module. The case studies are shown in different ways. If the
teacher-student wants to communicate with other teacher-students who have gone
through similar problem case-studies and create a scenario together as a possible
solutionfor theidentified problem, the Ul component callsthe TELE module. If the
teacher-student wantsto read sometext, suggested by the assistance modul e, the Ul
component callsthe CadiNET module. Theteacher-student solutionisvalidated by
apedagogic specialist before being effectively stored and made availableto others.

Inthenext section, wewill describetheontol ogy and thetool sused by theexpert
teacher to define and represent the different models stored in the knowledge base.
These models are mainly built through two editors: the ontology editor and the
scenario editor.

MODELINGANDREPRESENTING
CASESTUDIES

The ontology is explicitly structured into three separate levels. metamodel,
model, and instance. Each level can be considered asadifferent abstraction level as
represented in Figure 3.

Thedomain basic conceptsaredefined inthemodel level fromtheinstantiation
of more general concepts defined in the metamodel level. In the instance level, the
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Figure 3: The different levels of the ontology (adapted from Furtado, Futado,
et al., 2001)
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concepts related to a specific situation are defined. The example in Figure 3 shows
away tomodel asituationinvolving ateacher presentationduring aclass. Theteacher,
named Suely, mishandles a projector during a computer science night class. In the
model level, concepts about the teacher-student domain are modeled while in the
meta-model, we can make the modeling of the basic and general conceptsrelated to
any domain asrelations, attributes, entities, and so on.

For thesimplicity of thispaper, wefocuson describing the ontol ogy of the case-
study model, but the ontol ogy editor isalso used to describe the ontology of the user
model in order to describe the user’s characteristics.

To create the case-study model, the expert teacher models (or defines) the
structureof thecasestudy, theninstantiatesit. Duringthemodelling processof acase
study, he defines the information item and its information parameters. We have
aready predefined some attributes of the case-study model, e.g., a case study
representing a problem (called problem case-study) is composed of scenes. One
scene represents one specific situation occurring within this generic problematic
situation. Modelling ascene, the expert can definethe following information items:
actor (student, teacher), actions (saying, showing, complaining), objects (table,
projector, dides) and environment (place, time, lighting condition). Heal sodefinesthe
information parameters of the teacher actor participating in ascene, such as hame,
discipline and identification. During the instantiation process, the expert teacher
instantiates each information item instantiating its parameters.

Tofacilitatetheinstantiation and model ling processof anontology wehavebuilt
an ontology graphic editor. Figure 4 depicts how the ontology graphic editor can be
used to instantiate a scene of the case study “nobody wantsto write.” In this scene,
theteacher asks the studentsto perform atask under certain conditions. On the | eft

- Concepts
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Figure 4: The instantiation of a scene of the case-study “ hobody wants to
write”
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side of Figure 4, information itemsareinstantiated, with the parameters of the scene
being specified ontheright side. Inaddition, multimediafiles, generated by thegraphic
scenario editor, can be associated with a scene. The graphic nature of the editor
improvesthelegibility and thecommunicability of information, whileinformationthat
cannot be represented graphically is maintained in text properties. In the pop-up
window, the parameters of the teacher actor can be instantiated, for instance, the
name of the teacher who asksthe studentsto perform thetask, his/her disciplineand
identification.

THEADAPTIVEASS STANCE PROCESS

The assistance process is carried out by the assistance module and addresses
the tasks of retrieving and showing a case study.

Case-study retrieving. The case-study retrieving is done in an adaptive way
by taking into account the ontol ogy and the belief sof theteacher-student. During the
analysisof aproblem case-study, the assistance moduletriesto retrieve similar past
case studies stored in the case-study base. The search for similar case studies
considers concepts represented on the ontology in order to improve the heuristic
function used by the algorithm. Thisfunction computesthe similarity between case
studiesby measuringthesimilarity betweenthecasestudy’ scharacteristicsand those
of the case studies in the database. During this computation, it navigates into the
ontology in order to identify generic conceptsthat are common to the characteristics
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being compared. Thus, the similarity computation is based on the characteristic

hierarchical position. For instance, if ateacher-student has a problem related to the

mishandling of theblackboard and pencil sduring theclasspresentation, theassi stance
modul e can retrieve case studies related to the mishandling of a projector.

Thisispossible becausethe projector and the blackboard arerepresented inthe
ontology as being didactic equipments, then the algorithm attributes a degree of
similarity to them. In addition to the use of the concepts defined in the ontology, the
assistance module takes into account a set of rules representing the beliefs of the
teacher-student. Theassi stancemodul einstantiatesthe conditionsof theseruleswith
the characteristics of the problem case-study in order to deduce new characteristics
of the problem case-study or to increase the relevance of the ones already detected
that are associated to implicit beliefs the teacher-student may have. For example,
when ateacher-student faces a problem of relationship with students during a night
class, the assistance modul e can recover from the base of rulesthefollowing belief:
“Teachersbelievethat studentsof night classesare uninterested in doing homework
during the day.” In that way the assistance module can retrieve past similar case
studies where this belief is presented.

Case-study showing. To define how a case study must be shown, the
adaptation process takes into account the characteristics of the teacher-student and
of his/her context of use. After these characteristics are identified, the assistance
modul e chooses the best view to show a case study. For instance, aview that isa
combination of sound and image of acase study cannot be appropriateif the context
of use of the user (alaboratory, for instance) isvery noisy. Theviewsare predefined
accordingtoguidelines. Theseguidelinesallow ustodeterminethebest way todivide
ascreen, to show many mediaat the sametime, to givethe user the option of hearing
astory about a case study in aquick or slow way, or to repeat a story.

Figure 5 shows a view combining a graphic scenario and a textual story that
correspondsto a scene of the case study “ hobody wantsto write.” Inthisscene, the
students complain because they do not want to perform the required task. Figure5
depicts some buttons that express the assistance available for the teacher-student.
These types of assistance are as follows:

*  Toseereflective questions (refl ective questions button), which refersto some
guestions the teacher-student puts to himself/herself, in order to help him/her
recognize the problem and reflect about it.

*  To obtain specifications of concepts describing the problem case-study (see
mor e button).

e To obtain didactic materia (didactic material button), which suggests some
text to be seen in CadiNET, for instance.

*  To seethe case-study orientation and results of the case study which he/she
thinks has some similarity with his/her problem (found my case button). The
case-study orientation and results refer to a procedural strategy that can help
theteacher-student decidewhat to do, taking into account what other peopledid
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Figure 5. One scene of the case study “ nobody wants to write”

Case: The Question

(their solutions). It should be stressed that case-study solutions were not
presented at first, since it is desirable to instigate students reasoning and
creativity infinding their own solutions.

*  Toobtain thelist of teacher-students who are using the system and that can
collaborate (Cadi on-line users button).

The collaborative assistance process will be described in the next section.

THECOLLABORATIVEASSISTANCE PROCESS

In this process, emphasis is given to collaborative features among teacher-
students through the integration of CADI with CadiNET and TELE. The CadiNET
environment helps the teacher-student discover when and with whom he/she can
collaborate.

TELE alowsthe teacher-student to have access to some functionswhich will,
inturn, makeit possiblefor himto establish synchronousinteraction with colleagues
(such as videoconferences and chats) or to share applications. This collaboration
process is characterized by four sequences of operations, namely: the “access
request,” the“creation of avideoconference,” the “entrance to work together,” and
the corresponding “exit from a videoconference.” A practical example of the
advantagesof suchintegrationisthepossibility of performingataskinacollaborative
fashion, with several colleaguesinteracting straight from home.

Inthe CadiNET environment, teacher-students of agiven study group can book
a conference to enable the performance of atask or the collaborative solution of a
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Figure 6: The agenda in CadiNet
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problem. Thereservationisautomatically included in thelist of conferences, which
can be seenin Figure 6.

On the day and at the time set for the conference, the students enter the
environment and look for their colleagues to start the conference. Thisis quite a
simple procedure: Press the CadiNET on-line users button and select the student,
whose name appears on the pop-up window.

The system will provide the means to establish synchronous communication.
When the student who was summoned answers the call he will appear on screen
(Figure 7). Oncethey arein conference, the studentswill wait for the other members
of the team to arrive so that the session can be actually held.

When all the members of agroup arein conference, they start thework proper,
using thefeatures of the TEL E environment, wherethey can talk among themselves
(using the TEL E chat), send one another new filesthat may be necessary (using an
email), use blank areasto exchangeideas, and even open any applicationin order to
shareit.

The screen of the shared application will be shown on the computer of every
studentinconference, and any alteration performed by oneof themwill automatically
reflect on the other teacher-students’ screens.

In Figure 8 the scenario editor is shared. It isuseful when some reflection on
problemsrelative to the contents of the courseisrequired, because teacher-students
can, for instance, build one possible solution together. When the solutionisready, a
teacher-student can send it to the expert through CadiNET.

Copyright © 2003, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



80 Furtado, Vasco Furtado, Lincoln Mattos & Vanderdonckt

Figure 7: At TELE, waiting for the “ arrival” of the other members of the
group
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IMPLEMENTATIONASPECTSOF
THETELE-CADI

Theenvironment presented herewasimplemented using different programming
languages and technical solutions.

Theontology, scenario and rule editorswere built in Borland Delphi 5.0. They
access the knowledge base, whose internal representation is done by using SQL
tables. The scenario editor makes it possible to construct the graphic scenarios
through the GL Scene component, which usesgraphic objectsbuilt by the 3D Studio
tool.

The case-study-based reasoning module was aso implemented in Borland
Delphi 5.0. The Web pages seen by the teacher-student use the Microsoft Compo-
nent Object Model (COM) technology to run the reasoner. Even though the graphic
case studies are shown in 3D, we intend to use the VRML programming language
in order to allow the teacher-student to manipulate the 3D virtual graphic scenarios
in the Web.

CadiNET is composed of approximately 100 pages programmed in Microsoft
ASPandit also accessesthe SQL tablesthat contain information onthe user and the
course as well as texts.

Inthe TEL E implementation, two premiseswereinitialy established. Thefirst
one concerns the adoption of patterns established by such organisms as ITU
(International Telecommunications Union) and IETF (Internet Engineering Task
Force); and the second one refers to the needs in adopting the Internet-based
environment as basic infrastructure. We used some ActiveX controls of Microsoft
NetMeeting. Theinterfacewasworked through the use of agroup of parametersthat
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Figure 8. The scenario editor

Texto Explicativo

control the objectsthat will be presented in the user interface. Among the different
patternsthat NetM eeting supportsarethefollowing: 1TU H.323for audio conference
andvideo, ITU T.120 for multi-point conference of accessfor data, and IETFLDAP
for directory services.

FUTUREWORK

Themultidisciplinary dimensionof thiswork ischaracterized by thestudiesdone
in divers areas of knowledge, from human-computer interaction and artificial
intelligenceto pedagogy .

Distance learning adheres to a vision where on-line learning applications are
developed for the widest population of usersin the most varied contexts of use by
taking into account individual differences. One way to assure universal access to
distance learning is to develop learning applications with adaptive user interfaces.
These interfaces, able to adapt themselves to the user and contexts of use
characteristics, are called user interfaces for all. Existing design methods do not
necessarily support designing such user interfaces. New design methods have been
proposed since then.

Even though we have not yet implemented a method for designing such user
interfaces, we have described one method based on an ontology structured into the
threelevelsdefined here (Figure 3). Themaingoal of thismethod reliesonitsability
toexploitinstantiationscapturedinindividual model sto producemultipleUls, possibly
for different computing platforms, development environments or programming
languages. The major advantage of the method isthat change operated at any level
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isinstantly propagated to subsequent levels: When theontol ogy changes, all possible
model schangeaccordingly; whenamodel changes, all possiblespecificationschange
accordingly and so the set of all possible Uls that can be created.

A relatively new field being studied in artificial intelligence and businessisthe
learning organization (LO). L Osareorganizationsthat areconstantly expandingtheir
capacity to create and re-create their respective futures. Such organizations, also
named “knowledge-creating” companies, will thereforebethosethat systematically
create new knowledge, disseminate it throughout the entire organization, quickly
incorporateitinto new technol ogiesand products, and provideameansto storeit, thus
insuring againstoss.

Weareintegratingthe Tele-CADI environment inacomputational architecture
called MC2 (Furtado & Colera, 2000) that bringstogether a set of toolsthat support
the process of thelearning organi zation by allowing the creation and maintenance of
organizational memory. M C2 hasaparticipative space, which makes computerized
proceduresavail abl ethat seek to contributeto thedevel opment of better rel ationships
between the people and sections of an organization. Tele-CADI has important
featuresfor achievingthisgoal becauseit provides tool stoimproveindividual learning
withinan organi zation by collaboration during problem solving.

Not only can TeleeCADI be used with MC2 to improve the creation and
mai ntenanceof an organi zational memory, but alsoto openthepossibility of creating
acorporate universe. In doing this, it is possible to reach the employee through the
Internet in order to motivate him/her to improve his/her knowledge in interesting
subjects proposed by the company.

As we have described previously in this article, the didactical approach we
follow isstrongly influenced by two new concepts: i) teaching must takeinto account
the students’ goalsand i) problem-solving methodol ogiesarethe best alternativeto
achievethis.

Teaching is essentially a social task that involves avery strong component of
dialogue. The interaction between teacher and students becomes a fundamental
element in the learning process. Moreover, the collaboration among teachers is
established as a central factor in the learning process. This collaboration leads an
individual to reflect about the situations he/she encounters.

However, theteacher’ sdevel opment isnot limited to the contact with students
and colleagues. Itincludesbuilt-insocial and historical experiences, whichshouldalso
betakeninto account during the processesof educational problemsolving. Therefore,
theteacher’ sknowledgedoesnot just result from his/her educational experience, but
from the wider experience gathered during his/her life.

A collaborativeand adaptiveteacher’ sdevel opment, therefore, should takeinto
account these wider aspects of theindividual. Therefore, besides case studies, Tele-
CADI needs to improve its representational and inferential capacity to work with
narrativesthat include social and historical components.
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CONCLUS ON

This chapter presented an environment which can be considered essential for
transporting theteacher-studentinto ausablesystemfor thefollowingreasons: (i) the
teacher-student can explore many kinds of multimedia facilities for the solution of
problemsaccordingtoguidelinesand his’her own beliefs, preferencesand autonomy;
(i) theteacher-student’ sreflection onthese problemsand the possi bl e consequences
of the solution he/she proposes can help him/her improve his/her classes and adopt
anintegrated pedagogical-technol ogical content; and (iii) thecollaborative support of
assi stance through case studies can hel p the teacher-student find a possible solution
from the experiences that collaborators have had in their classes.

Our work is still at an early stage; however, the evidence encourages us to
believethat the overall environment being devel oped has considerable possibilities.
The knowledge base is based on concrete experiences, obtained from discussions
with agroup of 36 teachers. During these discussions, thegroupsdebated and shared
their didactic practice and the underpinning knowledge mobilized in this practice.
These discussions helped usto discover 25 teachers beliefsand 80 case studies. In
the whole process, the method of problem solving guided us, but we were very
privileged by the cooperation we received from the group. At this point, we are
searching for solutionsthat fit the new educational paradigm webelieveisevolving
at the present time.
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