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ABSTRACT

This chapter deals with the application of model-driven engineering and model-driven architecture
approaches in a technology enhanced learning (TEL) context. Such Software Engineering approaches
provide concrete benefits (productivity, interoperability, adaptability) by means of intensive uses of
models, meta-models and transformations. Such benefits can also be met in a TEL context. Because
computer scientists or engineers cannot currently find well-defined frameworks about this new trend,
we have chosen to report recent results of our working group (initiated in 2003) in order to provide
readers with a survival kit. Our results, illustrated in this chapter, argue that model-driven engineer-
ing can help designers to reduce the gap between specific instructional requirements (domain point of
view) and the software architectures that practically support the implementation, the run-time and the
regulation of this instruction.
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Model-Driven Engineering (MDE) and Model-Driven Architecture (MDA)

INTRODUCTION

Historically, e-learning is considered as a specific
information-systems domain among others (see
e-business, e-health, and so on) and it is interest-
ing to notice that e-learning draws on research
conducted in information technologies and also
in the software engineering domain: service
oriented architectures, component-based develop-
ment, engineering methods and tools, ontology
development, design patterns approaches, etc.
are now well-known topics of interest for the e-
learning domain.

In a same way, this chapter discusses the ap-
plication of model-driven engineering and model-
driven architecture approaches in a technology
enhanced learning (TEL) context. Such software
engineering approaches can provide tangible and
varied benefits (theories or principles but also
techniques and concrete tools). Because computer
scientists or engineers cannot currently find well-
defined frameworks about this new trend, we
have chosen to report recent results of our work-
ing group (initiated in 2003) in order to provide
readers with a survival kit. Our results showed
that model-drien engineering can help designers
to reduce the gap between specific instructional
requirements (domain point of view) and the
software architectures that actively support the
implementation, the run-time and the regulation
of this instruction.

To this end, this chapter is divided into four
parts. Firstly, we present (cf. part 1):

1. Currentdifficulties encountered by design-
ers and developers of TEL systems. They
result from the gap between the educational
intents and the expression of these intents
in the hundreds of lines (XML code, java
code, PHP code, SQL queries, etc.) required
to correctly tune a given learning manage-
ment system.

2. Some recent technological and method-
ological initiatives to counter this lack of
an integrated view.

From this background, we present (cf. part
2) the aims and principles of MDE-MDA (such
as the three distinct kinds of models: Computer-
Independent-Models -CIM, Platform-Indepen-
dent-Models -PIM, and Platform Specific Models
-PSM), and their promises within our context,
particularly to facilitate the mapping between
the learning activities imagined by designers and
the requirements of the infrastructures chosen to
deploy these activities.

From various experiments conducted in our
laboratories, four challenges are then covered
(cf. part 3):

. From CIM to PIM models: development, use
of Domain Specific Modeling languages.

. From PIM to PSM models: transformation
of Domain Specific Models into code that
can be exploited by learning management
systems (Moodle, ATutor, etc.).

. From PSM to PIM models: re-engineering
of learning activities from execution track
exploitation (structured logs, ...).

. From PIM to CIM models: mapping, bind-
ing and visualization of formal models in
order to be human-readable by designers and
adapted to their Domain Specific Modeling
languages.

In the last part of the chapter (cf. part 4), we
discuss current research results and obstacles
encountered in deploying educational applica-
tions from amodel-drien engineering perspective.
Finally, from our experiences and the analysis
of this growing trend, we propose a list of MDE
issues for practitioners.

117



19 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/model-driven-engineering-mde-model/14756

Related Content

VR-Based Gamification of Communication Training and Oral Examination in a Second Language
Liesa Reitz, Aline Sohnyand Gerrit Lochmann (2016). International Journal of Game-Based Learning (pp. 46-
61).
www.irma-international.org/article/vr-based-gamification-of-communication-training-and-oral-examination-in-a-second-
language/151553

Computer-Based Mathematics Instructions with MATCOS: A Pedagogical Experiment
Francesco Aldo Costabileand Annarosa Serpe (2013). Handbook of Research on Didactic Strategies and
Technologies for Education: Incorporating Advancements (pp. 724-738).

www.irma-international.org/chapter/computer-based-mathematics-instructions-matcos/72114

The Validity of Group Marks as a Proxy for Individual Learning in E-Learning Settings

Paul Lajbcygierand Christine Spratt (2009). E-Learning Technologies and Evidence-Based Assessment
Approaches (pp. 136-150).

www.irma-international.org/chapter/validity-group-marks-proxy-individual/9151

Learning with Digital Games: A Practical Guide to Engaging Students in Higher Education
Christos Gatzidis (2012). International Journal of Game-Based Learning (pp. 90-91).

www.irma-international.org/article/learning-digital-games/62858

Sometimes Less is More: Examples of Student-Centered Technology as Boundary Objects in
Differential Equations

Karen Keeneand Chris Rasmussen (2013). Enhancing Mathematics Understanding through Visualization: The
Role of Dynamical Software (pp. 12-36).

www.irma-international.org/chapter/sometimes-less-more/80256



http://www.igi-global.com/chapter/model-driven-engineering-mde-model/14756
http://www.igi-global.com/chapter/model-driven-engineering-mde-model/14756
http://www.irma-international.org/article/vr-based-gamification-of-communication-training-and-oral-examination-in-a-second-language/151553
http://www.irma-international.org/article/vr-based-gamification-of-communication-training-and-oral-examination-in-a-second-language/151553
http://www.irma-international.org/chapter/computer-based-mathematics-instructions-matcos/72114
http://www.irma-international.org/chapter/validity-group-marks-proxy-individual/9151
http://www.irma-international.org/article/learning-digital-games/62858
http://www.irma-international.org/chapter/sometimes-less-more/80256

