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Abstract

As internet usage becomes more popular over the
world, e-learning system in the past ten years has been
accepted globally. However, the different formats of
teaching materials among e-learning systems result in
difficulty of the sharing the resources and increasing
the cost of creating teaching materials. Although the
SCORM, IMS, LOM, etc. proposed by international
organizations can overcome the issues of
interoperability, reusing, and sharing, most existing
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e-learning systems can not satisfy the personalized
instruction, and course and exercise sequencing. Thus,
the features of local culture, personalized teaching
strategy, and automatic course and exercise
sequencing are still required. Therefore, this
subproject aims to develop an Intelligent Multimedia
Content Management System (IMCMS) to provide
personalized teaching materials for learners in
accordance with their learning aptitudes and
evaluation results of learning.

The architecture of ILCMS consists of six
knowledge modules: 1) Knowledge Representation
(KR), which uses SCORM standard, new proposed
Instructional Activity Model (IAM), and OOLA
Model to represent and manage the learning content
and activity, and proposes Teaching Materials Markup
Language (TMML), 2) Knowledge Resources
(KRes), which stores all related learning resources in
repositories, 3) Knowledge Organizer (KO), which
efficiently manages a large number of learning
resources in repositories, 4) Knowledge Capturer
(KC), which provides teachers with useful tools to
create the SCORM and OOLA compliant learning
content and activity, 5) Knowledge Packager (KP),
which intelligently delivers the desired learning
contents, services, test sheet to learners according to
her/his learning results and performance, and 6)
Knowledge Miner (KMin), which analyzes the
learning portfolio to construct the adaptive learning
course and concepts map. During the progress of
subproject, we have published 6 journal papers
including 2 SSCI and 3 SCI papers, and 7
international conference papers and 7 Chinese ones.

Keywords: E-Learning ~ SCORM -~ Authoring Tool ~
Learning Object Repository (LOR) -~ Learning
Portfolio ~ Data Mining °
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3.1 Knowledge Representation (KR)

3.1.1 % # 3% % 7 (Teaching Material Markup
Language, TMML)
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Blocking mark
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—l Update AC after learner learns selected AT ‘
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grade=0.75| 0.6 .
i T | PCL, 15 {5 Cg}
(0.8) Ml - w i 0.8
al(C,)=0. I
0.
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Program, AP) > &]4e:Frx % (Chat Room) ~
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3.2 Knowledge Capturer (KC)
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3.2.2 Object Oriented Course Modeling (OOCM)
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The Scheme of OOCM:
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OOAT ¥ 22 2 7 4F s K L1 < SCORM &
y 7682 HLPN #7244
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Phase 1: Model Course with HLPN  Phase 2: Transform HLPN into SCORM
Bl 9: The Flowchart of Object Oriented Course
Modeling (OOCM)

The OOAT Modeling with High Level Petri Nets
(HLPN):
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Definition 2: The HLPN of Object-Oriented Activity

Tree (OOAT) is a 6-tuple,
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B10: The Diagram of HLPN of OOAT

% 3. The Related SDM definition of OOAT.
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B 11: The Five Sequencing Components of OOATs

Activity Tree Transformation Process:
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®12: An Example of PN2AT and AT2CP Process

The Prototypical Framework of OOCM Authoring
Tool:
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B14: The Screenshot of the OOCM Authoring Tool
3.2.3 OOLA ¥%i&1 & (OOLA Authoring Tool)
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3.3 Knowledge Organizer (KO)
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3.3.1 The Processes of LCMS
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B 16: The Flowchart of Level-wise Content Management
Scheme (LCMS)

3.3.2 Content Package to Content Tree (CP2CT)
Process
57 &iF > LO 2 M % (Relationship) » % &»
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Definition 2: Content Tree = (N, E), where
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] 17: The Corresponding Content Tree (CT) of the Content
Package (CP) by CP2CT process

3.3.3 Level-wise Content Clustering Process
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e
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3.3.4 Level-wise Content Clustering Algorithm
(LCCAlg):
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B 18: The Flowchart of Level-wise Content Clustering
Algorithm (LCCAlg)

(1) Single Level Clustering Phase:
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®119: The Screenshot of LCMS Prototypical System

3.4 Knowledge Packer (KP)
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3.5 Knowledge Miner (KMin)
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