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ABSTRACT

E-learning is being taken as an important means to satisfy the increasing demands for
learning in today’s information society. Although considerable research effort has been
devoted to facilitating e-learning, very little has been done to support constructivist e-
learning. This research attempts to develop an online constructivist learning
environment (CLE) and utilize software agents to provide supportive services for
learners to facilitate and assist them to build knowledge by using constructivist ways.

Constructivists assume knowledge is constructed by learners. Learners are
knowledge-constructors whereas teachers are facilitators for the construction.
Constructivist learning theory provides a framework to develop an online CLE. The
important issues are concerned with what supportive services should be provided for
learners and how to provide these services.

The services identified in the work include:

e providing access to appropriate learning resources and learning strategies;

e fostering meaningful interactions with content, teachers, and fellow learners;

e supporting personalized learning for individual learners;

facilitating collaborative learning among learners in groups; and

e aiding to timely evaluate learning outcomes.

An innovative strategy is adopted to organize these services. They are provided for
learners in non-intrusive ways. Learners are not forced to accept any of the services.
They can autonomously take control over their learning. Meanwhile, they are offered
services through suggestion or advice. These spontaneous services help them solve
various possible problems in learning and assist them to progress in the online learning
process.

All the supportive services are adapted to individual learners. Three key adaptations,
service content, presentation manner, and intervention degree, are applied. Profiles are
built to characterize individual learning characteristics, including knowledge

constitution, cognition ability, and learning styles.



All the services are dynamically generated based on actual learning scenes. A
learning process specification language, built upon Koper’s EML, is developed to
describe the learning activities and processes and the corresponding supportive services.

A new type of agents, process agents, 1s developed to realize the services. Three
classes of agents, personal assistant agent, planning agent, and managing agent, have
been incorporated into the learning environment to provide support for learners. They
work in the background, monitor and evaluate individual learner’s learning, and provide
supportive services for learners whenever necessary. Together they play a role of
“constructivist teacher”.

To demonstrate the work, a system prototype has been developed and a number of
services have been implemented. A preliminary evaluation has illustrated the agent-

based approach can facilitate construction of knowledge by individual learners.
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