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Chapter VI

UM L -based M odeling
of Educational
Componentsfor

Cooperative
Problem-based L ear ning
Situation Design

Abstract

Ascommon|earningsituations, Problem-Based Learning Situations(PBLS)
require accurate template modelsin which the roles of tutor and learner
participateinvaried codified cooperativeactivities. Thischapter discusses
the use of the UML formalismto first build such customizable model s, and
next to derive Educational Components (EC) from models. The chapter
contributestoreducethelack of flexibilityin“ open” learningtoolswhere
distribution of components applies with some difficulty. It purposefully

This chapter appears in the book, Innovations of Knowledge Management edited by Bonnie Montano.
Copyright © 2005, IRM Press, an imprint of Idea Group Inc. Copying or distributing in print or electronic
forms without written permission of Idea Group Inc. is prohibited.



166 Laforcade & Barbier

introduced the designer role for problem-based |earning situations. This
designer aims to assemble educational components in order to offer
computer-aided learning supports. Model examples and techniques for
the implementation of components are also briefly evoked.

I ntroduction

Our work copeswith | earning situationsinvol ving cooperati on betweentutors
andlearners. Withinthiscontext, computer-ai ded | earning hingeson software
or platformswhose customi zation all owsimplementing scenariosembodying
such cooperation. Hence, computer-aided | earning softwaredesignisgreatly
constrained by technol ogical and technical choices. Weespecially agreewith
(Earle, 2002) on the need for educational system designers to consider
pedagogy inall phasesof development: frommodelingin particular toimple-
mentation.

Becauseof themonolithicaspect of |earning platformsand software, aswell as
the specificitiesof education based on Problem-Based L earning Situations
(Meirieu, 1988), we proposein thischapter an approach using the notion of
Educational Software Component (Roschelleet al., 1999). PBLSrely on
various cognitive models of pedagogical activitiesfor tutorsand learners
(individual activities, cooperativeactivities, support activities). Thesecognitive
model scan bespecified onceandfor all and captured within components. Our
component model takesplaceinthe“model ascomponent of an educational
artifact” depictedin (Baker, 2000): “ computational model correspondingto
somehuman cognitiveability usedasan AIED system (Artificia Intelligencefor
EDucation)” . Thesecomponentshaveadual vocation, splittingtheir re-useinto
two viewpoints. Pedagogically, they facilitatethel earning designer work. She/
he can just be a teacher and may want to add/remove basic pedagogical
componentsinorder toassembleanew |earning situation. Technically (second
viewpoint), they offer enough flexibility (parameterization, high degree of
tuning) and naturally support distribution.

Wefocusinthischapter ontheUML presentation of our model of educational
components. TheUnified M odeling Languageisavisual |anguagefor specify-
ing, constructing and documenting the artifacts of systems. Itisageneral-
purpose modeling language that can be used with all major object and
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