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Design and Implementation of Courseware Object Design Patterns
to Improve the Reusability in Extensible Learning Support System

Kiyoshi NAKABAYASHI™ **, Yosuke MORIMOTO™**

This paper discusses the design patterns for courseware objects in Extensible Learning Environment with
Courseware Object Architecture (ELECOA). ELECOA is intended to provide flexibility to enhance func-

tions of learning environments without losing content reusability. A key concept to achieve both function

extensibility and content reusability is “courseware objects”, which are program modules included to implement

new functions. To allow any combinations of courseware objects, communication patters between them need

to be defined in advance. Investigation for such communication patterns shows that four communication pat-

terns defined for the original ELECOA-based self-learning environment can be applied to the group learning

environment without modification. Design patterns are proposed for courseware objects to comply with the

communication patterns, then it is demonstrated that various practical learning scenarios can be implemented

with the courseware objects employing the design patterns.
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