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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
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. In second year, based
upon the results in the first year, Teaching Material
Markup Language (TMML) and Instructional Activity
Model (IAM), we analyzed and developed the
authoring tool of SCORM compliant course and
management scheme of learning object repository
(LOR). At present, it is very difficult to create a
SCORM 2004 complaint course with sequencing rules
in Sequencing & Navigation (SN) specification.
Without efficient authoring tool, SCORM 2004
standard could be not become popular. Therefore, in
this year, based upon High Level Petri Nets (HLPN)
theory, we proposed the Object Oriented Course
Modeling (OOCM) scheme to efficiently create
SCORM 2004 compliant course with desired
sequencing rules in SN. Besides, an OOCM authoring
tool was also developed, which could offer teachers to
efficiently construct SCORM compliant course.
Moreover, we also proposed a management approach,
called Level-wise Content Management Scheme
(LCMS), to efficiently maintain, search, and retrieve
the learning contents in SCORM compliant learning
object repository (LOR). During the progress of
subproject, we have published 4 journal papers
including 3 SCI papers and 4 international conference
papers.
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3.1 Object Oriented Course Modeling
(0O0CM)
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3.1.1 The Scheme of OOCM
1 OOCM 4
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(3) PN2AT Process:
SCORM
(Rules)
(4) AT2CP Process: AT
SCORM
(Content Package File)

HLPN

J==

S EHE] ST T $4 - 4 F
L IR R Lk e P i

THET Madelins
Witk H1PS

S s | ||
TCONY ovelry Ter | e’ Mackagy
FNIAT VT3P

P Praniia

{ nprr Comirudiian
CHUTLEEY]
i

Pame §; Medel Courve wiih HLES Fhaswe 1= Tramsfarrn HLIY ipie SCORS
1: The Flowchart of Object Oriented Course
Modeling (OOCM)



3.1.2 The OOAT Modeling with High Level Petri 3 5 OOAT
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3.1.4 The Prototypical Framework of OOCM

Authoring Tool
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5: The Prototypical Architecture of OOCM
Authoring Tool
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6: The Screenshot of the OOCM Authoring Tool
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3.2.1 The Processes of LCMS
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Level-wise Content Clustering Graph (LCCG)

LCCG Content Searching Algorithm (LCCG-CSAlg)
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clusters LOs according to content trees (CTs) to
establish the level-wise content clustering graph

(LCCQ) for creating the relationships among LOs .

CT LO level-wise content
clustering graph (LCCG) LO
® LCCG Maintaining Process: LCCG
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7: The Flowchart of Level-wise Content Management

Scheme (LCMS)

3.2.2 Content Package to Content Tree (CP2CT)
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LO (Relationship)
SCORM CT CT
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8: The Corresponding Content Tree (CT) of the Content
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3.2.3 Level-wise Content Clustering Process
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3.2.4 Level-wise Content Clustering Algorithm

(LCCAlg):

LCCG-Graph

Level-wise Content Clustering Algorithm
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