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Abstract

With the fast growing and globally accepted of
e-learning technology, Computer Assisted Learning
(CAL) system becomes great importance. The huge
amount of teaching materials and teaching strategiesin
CAL system are caled knowledge. How do we
manage and access lots of teaching materials and
strategies, access and store teaching experiences and
strategies, and analyze learning process information of
students to achieve a good knowledge management?
These problems all need to be solved.

In last two years, we proposed the
Object-Oriented Course Model and dynamic teaching
materia constructing algorithm. Our proposed system
can provide learners different teaching materials
according to their learning aptitudes. These learning
records of students are stored in Historical Learning
Record Database. Moreover, we aso propose
Two-Phase Fuzzy Mining and Learning Algorithm to
analyze the relationships between the teaching
materials constructed by Subprojects 2, 3 and 4, and
learning records. The information can assist teachers
in refining the design of teaching materials and
providing the supplement materials for learners.

In this project, based on previous research
efforts we develop a Computer Assisted Learning
Expert System (CAL-ES), which applies rule-based
expert system technology to infer the teaching
strategies and learning map of knowledge base, and
then provide different teaching materials for student to
learn according to different learning aptitudes and
records. In other words, each student has different
learning path and different teaching materials
according to the learning aptitudes to achieve the goal
of learning individually.

For knowledge management in CAL-ES, we
propose the corresponding knowledge management
mechanisms, including Knowledge .Representation,
Knowledge Acquisition, Knowledge Organizer, and
Knowledge Miner, to manage content and knowledge.
In addition, in order to diagnose study problems from
exam, we don’t only analyze course structure and
examine relationship of diagnosis, but based on these
concept we aso propose an Interactive Concept
Relationship Construction Assisted System. Using this
system can assist teachers to construct concept
relationship map efficiently, not only increasing
efficiency and participant desire, but also increasing
accuracy by the real time analysis and compare of



expert system. In the near future, this project will be
extended to two projects: [Network Teaching System
Platform and Content Normalization] and [National
E-Learning Program— Research and Development of
Advanced E-Learning Technology] to further studied
and developed.

Keywords: Computer Assisted Learning System,
XML, Knowledge Management, Data Mining, Expert
System.
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Input: The teaching domain know-how.

Output: The knowledge base containing the learning
map and the guiding rules.
Phasel
Stepl:

4, 4i ks L
Ry

Execute Constructing Knowledge
Hierarchy (CKH) Algorithm to construct
the knowledge hierarchy.

Execute Hierarchical Repertory Grids
Analysis (H-RGA) Algorithm to construct
and fill up the hierarchical repertory grids
according to the knowledge hierarchy
constructed in Stepl.

Step2:

Phase2
Stepl: Execute Lattice to Tree (L2T) Algorithm
to transform the ontological lattice into
ontological tree.
Execute Embedded Meaning Capturing
and Uncertainty Deciding (EMCUD)
Algorithm to extract guiding rules from
the hierarchical repertory grids.
Store the ontologica tree and the
meaning-embedded rules into knowledge
base of CAL-ES.
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Step3:
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Course Directory Manager Algorithm

Input: Insert a new teaching object or delete a
teaching object.

The threshold, Opeyocae - * Use to decide whether to

reallocate the existing teaching objects or split the
directory */

Output: The modified DS, DI and CS document.
Sepl: Cal DLAIg(Added Teaching Object and its
meta-information) to locate proper directory
for each new teaching object.

If the number of teaching objects stored in this

located directory is greater than 6 geyiocate »

Then call DSAlg(Located Directory) to split

the located directory into some new directories,

and call ALCAIg(Newly Created Directories)

to construct the associative links, if possible.
Sep3: After deleting the useless teaching objects,

If the number of teaching objects stored in

some directory is smaller than 0oy iocate
Then delete the directory, treat the remaining
teaching objects as the new teaching objects,
and go to Sepl.

Sepd: Stop.
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