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ABSTRACT : The development of educational contents based on Internet 1s difficult
because of insufficient qualified domain experts and authors and thus needs vast cost
and effort. DBesides, a content already developed has many problems when reused in
similar knowledge domain.

To solve these problems, this paper proposes OOL(Object-Oriented Lecturelet). OOL
follows IMS specification, which is the standard specification for Web-based
instruction and, encapsulates an instructional content which includes learning
materials, problems to diagnose students’ knowledge and the function to assess the
students’ answer to an object. ‘Thus, it allows the extension, reuse, distributed
development and execution of contents.

This paper designed and implemented OOL for OOLM(Object-Oriented Lecturelet
Model). Results showed that the implemented OOL is appropriately executed on Web
environment and therefore proves the possibility of WBI  system based on OOL
Model.
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Table 2. XML DTD for Content Packaging Specification

<IELEMENT schema (#PCDATA )>

<IATTLIST schema e-dtype NMTOKEN #FIXED ’string’ >
<IELEMENT schemaversion (#PCDATA )>

<IATTLIST schemaversion e—-dtype NMTOKEN #FIXED 'string’ >
<IELEMENT title (#PCDATA )>

<IATTLIST title e-dtype NMTOKEN #FIXED 'string’ >
<IELEMENT file (metadata? )>

<IATTLIST file href CDATA #REQUIRED >

<I[ELEMENT dependency EMPTY>

<IATTLIST dependency identifierref CDATA #IMPLIED >
<IELEMENT resource (metadata? , file+ , dependencyx )>

<IATTLIST resource identifier ID #REQUIRED type CDATA #REQUIRED href CDATA #IMPLIED >

<IELEMENT resources (resourcex )x>

<IELEMENT item (title? , item* | metadata? )=

<IATTLIST item identifier ID #REQUIRED isvisible CDATA #IMPLIED parameters CDATA #IMPLIED
identifierref CDATA #IMPLIED a-dtype NMTOKENS “isvisible boolean’ >

<IELEMENT organization (litle? , item* , metadata? )>

<IATTLIST organization identifier ID #REQUIRED >

<IELEMENT organizations (organization= )>

<IATTLIST organizations default IDREF #IMPLIED >

<IELEMENT metadata (schema? , schemaversion? )>

<IELEMENT manifest (metadata? , organizations , resources , manifestr )>

<IATTLIST manifest identifier ID #REQUIRED version CDATA #IMPLIED >
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Table 3. Data types of meta-data
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Table 5. The environment of OOL implementation and execution

ON Windows 2000 Server

Web Server lISUnternet Information Server) 5.0
Languages PHP, C#, HTML/XML/CSS/XSL, Javascript
Browser Internet Explorer 5.5

Database NA (mtd A|AEIZ 0]8)

3.3.1 Skeleton code for classes

Fig 30lA AAIS OOLS 43 ZFd2=E9 skeleton =+ ot} ol 22} H
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Table 6. Skeleton code for base classes

01: using System.Collections;

8% ?amespace OOLs

8@ ublic class XMLGen

06: // Br_operties_ and methods are go here.

8% ?u lic override string ToString()

(1)8 ) return “XMLGen class”;

11

}% ?ublic class Metadata

14: /] properties and methods are go here.

}g ?ubllc override string ToString()

}g ) retum "Metadata class”;

19:

%(1) ?ublic class Content

22: // Br_operties_ and methods are go here.

%ﬁ ?u lic override string ToString()

25 return “Content class”;

26: }

270 .

%8 ?ubllc class Quiz

30: / Br_operties_ and methods are go here.

%& ?u lic override string ToString()

%2 ) retum "Quiz class";

35: protected Arraxl__ist quiz, = new ArrayList();

36: ?ubllc object thislint idx]

37:

38: ?et

39: o ) )
40: if (idx > -1 && idx < quiz.Count)
41: retumn (quizliox]);
42: else

43: return null;

44: }

a5: set

46 L . .
47: if (idx > -1 && idx < quiz.Count)
48: ~quizlidx] = value;
49: else if (idx == quiz.Count
50: quiz.Add(value);
51: else )
g% ) ; /] throw exception
54: }

Hh: P ) )

gg ?ubllc class QSelection : Quiz

58 / Br_operties_ and methods are go here.

88 ?u lic override string ToString()

g& ) return "QSelection class”;

63 ) _

ggg ?ubllc class QOX : Quiz

66: // Br_operties_ and methods are go here.

gg ?u lic override string ToString()

60: return "QOX class”;

e }

;% ?ublic class QFill : Quiz

74 /] properties and methods are go here.

;g ?ubllc override string ToString()

77 return "QFill class”;

8 }

79:

80: }

AYAAF7] Qg PHP
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Wrapper 22t table 73 7t}

Table 7. Code for PHP Wrapper

<?php
if ($param) { system($param); }

7>

<form>

x| -

<input type=text size=30 name=param value="<?php echo $param
?7>">&nbsp;&nbsp;

<input type=submit value= M2 X >

</form>

</body></ntmi>

3.3.3 OOL Execution

Skeleton FE=ZRE AAdE AA=S AP AL Fig 63 2k oA
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Fig. 7. Real execution example of OOL object
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