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Today, an increasing number of universities use distance learning systems by using World Wide Web.
However, there exists a cost problem for teachers to develop learning materials. It takes a lot of time,
practice, and devotion for teachers. To solve the problem, we have developed an automatic generation
system which is called e-Math EBL version. The system automatically generates mathematical learning
materials using the Semantic Web technologies such as XML and XSLT. The teacher has to only to
write the minimum information of the target problem as a meta-level description file. The system then
executes the remaining material generation transactions, which includes generation and displaying XML
files through XSLT stylesheets. In general, it is more difficult to develop mathematical Web contents.
The reasons are (1) it takes a lot of time to represent mathematical expressions, and (2) it is difficult to
display the mathematical expressions on Web browsers. To solve the problem, our system has used a
mathematical software Maple and a mathematical presentation system named Equation Server. As our
system invokes these systems as sub modules, any teacher can develop his’her own mathematical Web-
based learning materials without other person’s help. Then the teacher would be released from tedious
XML programming work to devote his’her energies to more creative work. In this paper, how to learn on
the generated learning materials from a student’s viewpoint and how to create the learning materials
from a teacher’s viewpoint are explained. Then the system architecture and functions are described. In
addition, we will explain this research road map and the current status, and related work to implement
our research goals.

Keyword: Semantic Web, XML, XSLT, Web-based learning materials, automatic generation,

knowledge base, mathematical symbolic processing, economical optimization problem
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