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Chapter VI

UML-based Modeling
of  Educational
Components for

Cooperative
Problem-based Learning

Situation Design

Abstract

As common learning situations, Problem-Based Learning Situations (PBLS)
require accurate template models in which the roles of tutor and learner
participate in varied codified cooperative activities. This chapter discusses
the use of the UML formalism to first build such customizable models, and
next to derive Educational Components (EC) from models. The chapter
contributes to reduce the lack of flexibility in “open” learning tools where
distribution of components applies with some difficulty. It purposefully
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introduced the designer role for problem-based learning 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.

Introduction

Our work copes with learning situations involving cooperation between tutors
and learners. Within this context, computer-aided learning hinges on software
or platforms whose customization allows implementing scenarios embodying
such cooperation. Hence, computer-aided learning software design is greatly
constrained by technological and technical choices. We especially agree with
(Earle, 2002) on the need for educational system designers to consider
pedagogy in all phases of development: from modeling in particular to imple-
mentation.

Because of the monolithic aspect of learning platforms and software, as well as
the specificities of education based on Problem-Based Learning Situations
(Meirieu, 1988), we propose in this chapter an approach using the notion of
Educational Software Component (Roschelle et al., 1999). PBLS rely on
various cognitive models of pedagogical activities for tutors and learners
(individual activities, cooperative activities, support activities). These cognitive
models can be specified once and for all and captured within components. Our
component model takes place in the “model as component of an educational
artifact” depicted in (Baker, 2000): “computational model corresponding to
some human cognitive ability used as an AIED system (Artificial Intelligence for
EDucation)”. These components have a dual vocation, splitting their re-use into
two viewpoints. Pedagogically, they facilitate the learning designer work. She/
he can just be a teacher and may want to add/remove basic pedagogical
components in order to assemble a new learning situation. Technically (second
viewpoint), they offer enough flexibility (parameterization, high degree of
tuning) and naturally support distribution.

We focus in this chapter on the UML presentation of our model of educational
components. The Unified Modeling Language is a visual language for specify-
ing, constructing and documenting the artifacts of systems. It is a general-
purpose modeling language that can be used with all major object and



 

 

25 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/uml-based-modeling-educational-

components/23968

Related Content

Designing a Connectivist Flipped Classroom Platform Using Unified

Modeling Language
Chih-Feng Chien, Gary Yu-Hsin Chenand Ching-Jung Liao (2019). International

Journal of Online Pedagogy and Course Design (pp. 1-18).

www.irma-international.org/article/designing-a-connectivist-flipped-classroom-platform-using-

unified-modeling-language/216928

A Study of Person-Technology Fit in the Cloud Computing Classroom
Jin-Han Yong, Wen-Lung Shiauand Avus CY. Hou (2017). International Journal of

Online Pedagogy and Course Design (pp. 1-16).

www.irma-international.org/article/a-study-of-person-technology-fit-in-the-cloud-computing-

classroom/181809

Correlations Between the UN SDGs and Educational Technology From the

Perspective of Taiwan's Educational Innovation
Shin-Jia Ho (2022). International Journal of Online Pedagogy and Course Design (pp.

1-7).

www.irma-international.org/article/correlations-between-the-un-sdgs-and-educational-

technology-from-the-perspective-of-taiwans-educational-innovation/304081

Exploring University Students' Self-Directed Learning in Online Learning
Lin Chenand Norzihani Saharuddin (2024). International Journal of Online Pedagogy

and Course Design (pp. 1-17).

www.irma-international.org/article/exploring-university-students-self-directed-learning-in-online-

learning/342605

Enhancing Student's Higher Order Thinking Skills (HOTS) through the

Socratic Method Approach with Technology
Salihuddin Md Suhadi, Hasnah Mohamed, Zaleha Abdullah, Norasykin Mohd Zaid,

Baharuddin Arisand Mageswaran Sanmugam (2021). Research Anthology on

Developing Critical Thinking Skills in Students (pp. 1399-1412).

www.irma-international.org/chapter/enhancing-students-higher-order-thinking-skills-hots-

through-the-socratic-method-approach-with-technology/269953

http://www.igi-global.com/chapter/uml-based-modeling-educational-components/23968
http://www.igi-global.com/chapter/uml-based-modeling-educational-components/23968
http://www.igi-global.com/chapter/uml-based-modeling-educational-components/23968
http://www.irma-international.org/article/designing-a-connectivist-flipped-classroom-platform-using-unified-modeling-language/216928
http://www.irma-international.org/article/designing-a-connectivist-flipped-classroom-platform-using-unified-modeling-language/216928
http://www.irma-international.org/article/a-study-of-person-technology-fit-in-the-cloud-computing-classroom/181809
http://www.irma-international.org/article/a-study-of-person-technology-fit-in-the-cloud-computing-classroom/181809
http://www.irma-international.org/article/correlations-between-the-un-sdgs-and-educational-technology-from-the-perspective-of-taiwans-educational-innovation/304081
http://www.irma-international.org/article/correlations-between-the-un-sdgs-and-educational-technology-from-the-perspective-of-taiwans-educational-innovation/304081
http://www.irma-international.org/article/exploring-university-students-self-directed-learning-in-online-learning/342605
http://www.irma-international.org/article/exploring-university-students-self-directed-learning-in-online-learning/342605
http://www.irma-international.org/chapter/enhancing-students-higher-order-thinking-skills-hots-through-the-socratic-method-approach-with-technology/269953
http://www.irma-international.org/chapter/enhancing-students-higher-order-thinking-skills-hots-through-the-socratic-method-approach-with-technology/269953

