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Abstract

Currently, there is an increasing demand for the interoperability of existing heterogeneous e-
learning systems to support accessibility, reusability, and adaptability. A number of research
efforts have been proposed to address this demand ranging from the development of a SCORM
conformant courseware to Web services-based e-learning systems. This research proposes a
reference architecture for the interoperability of the existing e-learning systems on the basis of
semantic Web services and a common ontology. This is particularly useful for online course
services. This research also adopted an ontology-based Web services metadata as an assistance
mechanism for semantic matching of Web services capabilities, as well as semantic service
discovery. Semantic service mapping endeavors to associate the semantic correspondence
between the service parameters of a service profile that are advertised by the learning service
provider and the LOM elements defined at the common ontology level. Semantic service
discovery endeavors to locate Web services dispersed over a number of heterogeneous learning
service providers on the basis of the service’s properties and capabilities. In order to enrich
service discovery and invocation, the Web services descriptions are modelled into domain
ontological concepts and mapped to a machine-processable representation language form such
as OWL-S. The proposed metadata also provides a means for coping with the semantic service
discrepancies. Discrepancies occur when there is a disagreement on the meaning,
interpretation, or intended use of the same, or related, service information that was provided by
different learning service providers. The ontology-based Web services metadata also enables
syntactic, semantic, and structural interoperability among independently developed e-learning
applications. As a consequence, the semantic service discrepancies provided by heterogeneous
learning service providers are eliminated.
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