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As an important research area in the field of artificial intelligence,

Intelligent Tutoring System ( ITS) is a multidisciplinary science, which is
related to artificial intelligence, computer science, cognitive science,
pedagogy, psychology and behavior science, etc. The goal of an ITS is to
reproduce the behavior of an excellent human tutor who can adapt his teaching
to the rhythm of the specific Ie?mer, realizing the most effective individualized
instruction. Since its beginning in the 1970’ s, ITS has evolved for 30 years
through many stages with remarkable achievements. With the development
and popularization of modern computers, especially the rapid development of
modern multimedia technologies, network technologies and the performance of
the computer, the application of computers in human education has been
speeded up greatly. Facing the situation of increasing function perfection and
intelligent characteristics of ITS, this book aims at developing highly
intelligent, interactive, flexible and adaptive multimedia intelligent tutoring
integrated system in order to satisfy the increasing demand of intelligent,
complicated and fast-changing multimedia formats, swiftly upgraded computer
software and the climbing prices of the R&D expenses.

For the goal mentioned above, this book focuses its research on two
kernel issues: one is the intelligent organization of the knowledge which
evolves studies on knowledge in the research of domain expert, including

knowledge acquisition, representation, storage, structure, etc. ; the other is



__ Foreword I

the dynamic deployment of knowledge which uses integrated multiple user
modeling technologies according to different learning style, preference and
detailed requirement of the individual student and carries out intelligent
knowledge adjustment to reach the teaching goal of the system and fulfill the
individualized intelligent instruction process.

This book puts forward SC-grammar based on formalism for complex
domain knowledge and fine-grained knowledge modeling approaches, which
promotes the realization of broad semantic relationships of the complicated
knowledge of the ITS by structural and hierarchical attributes annotation of the
knowledge concept. At the same time, it simplifies knowledge processing and
speeds up knowledge arrangement. With the innovation of the knowledge tree
augmentation model, it realizs the integrated and dynamic construction of
student model and teacher model, seamlessly integrating with dynamic
teaching planning and knowledge learning process and dynamic construction of
the knowledge tree and the mapping of the knowledge concept structure and its
semantics. Using object-oriented design (OOD) and software agents application,
a clear structure, high intelligence of the system is achieved with intelligent
functions easy to add and/or modify; knowledge storage and calling are
independent to each other by hierarchical indexing of the knowledge, keeping
the knowledge interrelated, making knowledge can be added and maintained
dynamically and systematically, in the meanwhile, assuring correct locating
and real-time diagnosing of students errors and making intelligent retrieval of
knowledge much easier. With intelligent reasoning using rule mechanism
based on SC-grammar, heuristic search and calling adaptively is achieved and
intelligent control and implementation of instruction process are realized ; with
open structure and design of the system, the system is easy to extend. On the
basis of the learning plan and structural development, machine learning
mechanism and probability and statistical analysis are adopted; domain-
independent property is achieved with content-learning free strategy, making
the system foster further and systematical development of varied multimedia

intelligent tutoring system. In all these R&D works, some basic approaches
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from recent advanced genetic algorithms (GA) and system design mythologies
of evolutionary computation are systematically incorporated for the continuous
self-adaptive optimization of the system, assuring the whole process of the
individualized optimum intelligent tutoring to be carried out.

Using research approaches mentioned above and taking MBA project with
the characteristics of edueation being considered in detail, systematic research
and design of a multimedia intelligent MBA tutoring system ( MIMBATS) are
carried out. General system architecture is designed with much more careful
and complete thinking and planning. The implementation approaches are
discussed in depth. In the meanwhile, écenario simulation instruction using
virtual reality and multimedia (VR-MM) is adopted in teaching Chinese as a
second language, with specific learning scene been constructed and multiple
navigation methods been designed and implemented in detail.

As a matter of fact, the most suitable realizing environment for the design
and implementation of this book is the increasingly developing world-wide-web
(WWW) . Therefore, as an important research and application area of multi-
media intelligent tutoring system and in order to satisfy the developing direction
of multimedia intelligent tutoring system, considering the convenient cooperative
education environment of the Internet at contemporary times, using recent-
developed network technologies such as direction branching, user-pull,
system-push, intelligent multiagent systems, the last chapter of this book puts
forward a generalized knowledge database and takes into account of new
properties of user modeling in network environment. Some primary
considerations are made in the book on function design and research direction

of the multimedia intelligent education websites. -
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