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ABSTRACT

E-learning is a tool that can help students to learn by themselves through electronic
media. A lot of e-learning programs, commercial and open source, are available today. Teachers
and content developers, therefore, are able to choose the program that fits their needs. There is
one major problem, however, that is the exchange of the leaming contents among different
e-learning programs, since each program uses its own format to store the leaming contents.
SCORM, a collection of standards and specifications for e-learning contents, is developed to
solve the problem. Although SCORM have been available for years, most of open source
e-learning programs do not support the contents conversion to SCORM. One major reason is that
SCORM standard contains many parts and is difficult to understand. This research proposes one
way to solve this problem by designing and developing a framework to create e-learning contents
based on the SCORM format. The input and output require by the SCORM format are structured
into the more understandable manner. XML is used to store the learning contents; the proposed
framework, therefore, can be applied to any e-learning programs. Moreover, the framework is

designed to support the addition of new learning sequences and quiz types.
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Activity A

Sequencing Control Modes

- Sequencing Control Choice: false

- Sequencing Control Choice Exit: true

- Sequencing Control Flow: true

- Sequencing Contro! Forward Only: false

Activity B
Sequencing Control Modes

- Sequencing Control Choice: true

- Sequencing Control Choice Exit: true
- Sequencing Contro! Flow: true

- Sequencing Control Forward Only: false
- Constrain Cholce: true

‘Activity C

Sequencing Control Modes

- Sequencing Control Choice: true

- Sequencing Control Choice Exit: false

- Sequencing Control Flow: true

- Sequencing Control Forward Only: false
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: . : Precondition Postconditio

Objective Measure Skip Exit Parent
Attempted

P Know Disabled Exit All

Objective Status | Objective Measure Hidden From Retry
if Know Less Than Then Choice Retry All
(not) . Objective Measure Stop Forward Continue

Satisfied G
reater Than Traversal Previous
Activity Progress
Always
Know Precondition
Attempt Limit Action

3
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Conditions .
i : St Action
Activity Set

Objective Measure
Attempted
P Know Al Satisfied
(nl(th) Objective Status Activity Progress For Any Then Not Satisfied
Know Know None Complete
At Least Count Incomplete
Satisfied Complete
At Least Percent Continue
Attempt Limit
Never Exceeded

3
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SCORM 2004 3rd Edition Conformance Statement:

9L The Content Package is SCORM 2004 3rd Edition Conformant, as tested in
accordance with the SCORM 2004 3rd Edition Conformance Test Suite Version 1.0.2

%L, The Content Package is CP CAM 1.0 Conformant
&, The Content Packags is CP RTE 1.0 Conformant

i o 1 ~ T =t aad a b
gﬂﬁ 2.27 mamawamiwﬂﬁawweumsUumasuummummsgmﬁﬂﬂ{u

Contant Package Test Conformance Summary

o Testing 2gainst the SCORM Content sggregation Content Package application
Profile

Q@ ERROR: Regquired file *imsmanifest.xml® not found at the root of the package
@  ERROR: Testing hasbeen terminated

Click here to view detailed CP test log
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services (RTS) provided by a learning management syste
APl and Datamodel Calls

Called Intiaize

Initialize Returned Error Code 0

Called GetValue( adl.nav request_valid previous)
Getvalue Returned the value false
_GetValue Returned Error Code 0 __

API and Data Model Logging
Hide tlear Deactivate

3 1, The Sharable Content Cbject Refence Model (SCORM) APL |
{C 2. The Sharable Content Object Refence Model (SCORM) OB
C 3. The Sharable Content Object Refence Model (SCORM) RTI
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Selection Sort
Shell Sort

Hotspot
New Sort Type
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<BODY onload="javascript:onLoadPage(); " onUnload="javascript:onUnexpectedExit();">
<div class="pagelayout">
<!--BEGIN CONTENT SECTION --->
<div class="content"> <!--SEARCH_REPLACE_CONTENT_BODY_HERE--> </div>
<!--END CONTENT SECTION --->
<!I-- BEGIN NAVIGATOR BAR SECTION-->
<div class="navigatorbar">
<img class="prevBtn" alt="Previous" src="../Shared Filesfimages/previous.gif’
onClick="javascript:Previous() border="0" />
<img dass="nextBtn" alt="Next" src="../Shared Files/images/next.gif"
onClick="javascript:Continue();" border="0" />
</div>
<!-- END NAVIGATOR BAR SECTION-->
</div>
</BODY>
</HTML>
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319 317 nmsaumsihnuvesgaadranudassiny

<IDOCTYPE htm! PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"

"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<HTML>

<HEAD>
<TITLE><!--SEARCH_REPLACE_TITLE_OF HTML_HERE--></TITLE>
<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1" />
<link rel="stylesheet" type="text/css" href="../Shared%?20Files/css/GlobalStyle.css" />
<script type="text/javascript”
src="../Shared% 20Files/scripts/APIWrapper.js"></script>
<script type="text/javascript”
src=",./Shared% 20Files/scripts/YPScormExportFunction.js"> </script>
<script type="text/javascript”">
<i--
function calcRawScore()
{
rawScore=0;
if (efmauminwmaaylagnéav)

rawScore=1;

->
</script>
</HEAD>

<BODY onload="javascript:onLoadPage();" onUnload="javascript:onUnexpectedExit();">
<div class="pagelayout">
<!--BEGIN CONTENT SECTION --->
<div class="content">

udgasdiannudimusnuniavasimuiidmun

<input type="button" value=" Check Answer " onClick="javascript:calcScore() />
</div>

<1--END CONTENT SECTION ---><!-- BEGIN NAVIGATOR BAR SECTION-->
<div class="navigatorbar">
<img class="prevBtn" alt="Previous" src="../Shared Files/images/previous.gif"
onClick="javascript:Previous(); border="0" />
<img class="nextBtn" alt="Next" src="../Shared Files/images/next.gif"
onClick="javascript:Continue();" border="0" />
</div>
<!-- END NAVIGATOR BAR SECTION--> </div></BODY></HTML>
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<IDOCTYPE htm! PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmi1/DTD/xhtml1-transitional.dtd">
<HTML>
<HEAD>
<TITLE><}--SEARCH_REPLACE_TITLE_OF_HTML_HERE--></TITLE>
<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1" />
<script type="text/javascript” src="../Shared%?20Files/scripts/APIWrapper.js"> </script>
<script type="text/javascript" src="../Shared%?20Files/scripts/YPScormExportFunction.js"> </script>
<link rel="stylesheet” type="text/css" href="../Shared%?20Files/css/GlobalStyle.css" />
<script type="text/javascript”>
<l--
var key = [ <1--SEARCH_REPLACE_ANSWER_BODY_HERE--> ];
var showanswer = <!--SEARCH_REPLACE_SHOW_ANSWER_BODY_HERE-->;
function calcRawScore(){
answer = -1;
rawScore = 0;
for (var i=0; i < document.examForm.Al.length; i++) {
if (document.examForm.A1[i].checked){
answer = document.examForm.A1[i].value;
break;
}
b
if (answer == key){ rawScore++; }
H
->
</script>
</HEAD> .
<BODY onlLoad="javascript:onlL.oadPage();" onUnload="javascript:onUnexpectedExit();">
<div class="pagelayout">
<div class="content">
<form name="examForm™" action="">
<div class="question">
<1--SEARCH_REPLACE_QUESTION_BODY_HERE-->
</div>
<div class="choice">
<input type="Radio" name="A1" value="true" /> True.<br />
<input type="Radio" name="A1" value="false" /> False.<br />
</div>
<div id="showanswerbox">
Answer: <I><1--SEARCH_REPLACE_ANSWER_BODY_HERE--></I>
</div>
<div class="submitanswer">
<input type="button" name="submitButton" value=" Submit Answer "
onclick="javascript:calcScore();" class="submitanswerbutton" />
</div>
</form>
</div>
<div class="navigatorbar">
<img class="prevBtn" alt="Previous" src="../Shared Files/images/previous.gif"
onClick="javascript:Previous();" border="0" />
<img class="nextBtn" alt="Next" src="../Shared Files/fimages/next.gif"
onClick="javascript:Continue();" border="0" />
</div></div></BODY></HTML>
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<!DOCTYPE htm! PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<HTML>
<HEAD>
<TITLE><!--SEARCH_REPLACE_TITLE_OF HTML_HERE--></TITLE>
<meta http-equiv="Content-Type" content="text/htmi; charset=iso-8859-1" />
<script type="text/javascript" src="../Shared%20Files/scripts/APIWrapper.js"> </script>
<script type="text/javascript" src="../Shared%20Files/scripts/YPScormExportFunction.js"> </script>
<link rel="stylesheet" type="text/css" href="../Shared%20Files/css/GlobalStyle.css" />
<script type="text/javascript”>
<}--
var key = [ <!--SEARCH_REPLACE_ANSWER_BODY_HERE--> }J;
var showanswer = <!--SEARCH_REPLACE_SHOW_ANSWER_BODY_HERE-->;
function calcRawScore(){
answer = -1;
rawScore = 0;
for (var i=0; i < document.examForm.Al.length; i++)

if (document.examForm.A1[i].checked){
answer = document.examForm.A1[i].value;

break;
}
>
if (answer == key){
rawScore++;
b
b
->
</script>
</HEAD>

<BODY onboad="javascript:onLoadPage();" onUnload="javascript:onUnexpectedExit();">
<div dlass="pagelayout">
<div class="content">
<form name="examForm" action="">
<div class="question">
<1--SEARCH_REPLACE_QUESTION_BODY_HERE-->
</div>
<div class="choice">
<1--SEARCH_REPLACE_CHOICES_BODY_HERE-->
</div>  <div id="showanswerbox">
Answer: <I><!--SEARCH_REPLACE_ANSWER_BODY_HERE--></I>
</div>
<div class="submitanswer">
<input type="button" name="submitButton" value=" Submit Answer "
onclick="javascript:calcScore();" class="submitanswerbutton” />
</div>
</form>
</div>
<div dass="navigatorbar">
<img class="prevBtn" alt="Previous" src="../Shared Files/images/previous.gif’
onClick="javascript:Previous();" border="0" />
<img class="nextBtn" alt="Next" src="../Shared Files/images/next.gif"
onClick="javascript:Continue();" border="0" />
</div></div></BODY></HTML>
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“scorepass” l I |
Element: Text: ] Element: | | Attribute:
<quiz> <resource> “filename”
|
[ ]
Element: Element: Text:
<question> <answer>
[
true / false

A 9 J o ¥ o ¥ 0 A [ A a
z'l]‘ﬂ 3.23 Iﬂiﬂﬁi'l\u@ﬂclﬂﬂllllﬂﬂSUEN‘Uﬂial,au'lﬁnﬂ58!5]%ﬂ’]ﬂ']u!lllumﬂﬂ"]lﬂgﬂﬁiﬂﬂﬂ

3190 3.8 auFngnluTnue <item> Yszandiomuvuidiondegnia

3
¥olnua ANNNINY

=3 g o

<title> INUFBYDIYAMIDIY

' I °
<quizs> wudeyadiniy
. 3 9 o 1 9 20 dy Tt o 9)
<quiz> wudeyavesiiouluudazdedsimiau Tnuasziuegiuduude
(] 14

yosimundsingeglugamoiniiueg
< o

<question> nudeanua101
g o o 3 o ° A v A g aa o

<answer> nusweungndod lunsainmasmaeunegn minuluueansig
dyd R A ° 4 a v oA g an o'c:’d
iifie “true” uazlunstinmasimevnena minuluteansiailne
“false”
< o { A @ o ] '3 d e [~ &

<resources> wuninensiineadostudomsy Tuaginm ddos fudu &

b

1 = ~ 3 a ° s
duiinzli Tnua <resource> iumnFngn lasimuvesmndngnes
g [ o L d‘ v <4 ﬂsl’
unswamdeyansnnnsiilsngegluumSowiueg giluvuves
] A g ' a o g Y o
seyafinveglumnsngnazianulugiuvyvesmadisiaue-64




57

Attribute: Element: Altribute:
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<id> <text>
[ { .
Text: J l Text: |

o EY =] 9 o ¥ o @ A
31]7! 3.24 Iﬂ50?{51Qlﬂﬂ°ﬁlﬂﬂllﬂﬁﬂlﬂqmﬂqfﬂnﬂnﬂ531ﬂﬂﬂ1ﬂ1ﬁllﬂﬂﬂﬁ’mﬁ')&aﬂﬂ

13197 3.9 quFngnlulnue <item> sznfouupunaisdudon

p
¥olnun ANUHINY
< 4 o
<title> NUTBVBILARIDIY
=1 °
<quizs> wudeyadiow
. 3 o v ¥y & o 3 '@ o Y
<quiz> wnudeyavesiowluudazdodesnuInuaszvuegiuiuude
] } 4
yoamounlsingeglugamaiiiug
< o
<question> nudennusiny
=1 ) o o d' 3
<answer> iyt loRussmnsugnase
. ] Y @ A
<choices> INUYRYdYDAAABN
. g v = o g te o =
<choice> wudeyadadion lassmruves Inuasziuegiusuuauden
. < J = @ A ld” 9 o VA ) A oA
<id> hue leAvesdnden Tasmilvzdouilumniiognilaufsiniluga
¥
audenvssmoiudenu
g ¥ o A
<text> NUYANUVDIRARDN
=3 s PP 9 o o ] 4 Jd A ¥y &
<resources> Puninonsineadestusiosu TWdzdam TWdidos udu

1 4
duiiszfiTnua <resource> iumndngnlassusuvesmningnes

o

] . ¥
unurudeyaninonsnusngegluunBSounuqg sluuuves

=R

- o ' = v o 9 @
syamnueg lumnsngnezianuiugduuuvesmsidhsWane-64

e




58
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stuvvde uuwmdunamseudszianliGesdrdvnaz juvudunemsSounuy
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<items sequencetype="nosequence”>

<item object_id="1" before_object_id="" after_object_id="" content_type="content">
<title>...</title>
<contents>...</contents>

<fitem>

<ijtem object_id="2" before_object_id="" after_object_id="" content_type="content">
<title>...</title>
<contents>...</contents>

<fitem>

<item object_id="3" before_object_id="" after_object_id="" content_type="content">
<title>...</title>
<contents>...</contents>

<fitem>

<jtem object_id="4" before_object_id="" after_object_id="" content_type="quiz">
<title>...</title>
<quizs>...</quizs>

<fitem>

<litems>
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<items sequencetype="linear”>

<item object_id="1" before_object_id="" after_object_id="2" content_type="content">
<title>...</itle>
<contents>...</contents>

<fitem>

<ijtem object_id="2" before_object_id="1" after_object_id="3" content_type="content">
<title>...</title>
<contents>...</contents>

<fitem>

<itern object_id="3" before_object_id="2" after_object_id="4" content_type="content">
<title>...</title>
<contents>...</contents>

<litem>

<itemn object_id="4" before_object_id="3" after_object_id="" content_type="quiz">
<title>...</title>
<quizs>...</quizs>

</fitem>

</items>
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API Overview

This content provides an overview of the Application Programming IE
Cantent Object Reference Model (SCORMA®), including: 'oermlnoloc

Upon completion of the content, learners will be able to:

e Recognize the purpose of the SCORM API
F e Tonad the value abantio o Identify the definition of API
§ GetValue Returned Error Code 0 iy o Identify the definition of API Implementation
] Called GetLastError() i o Identify the definition of API Instance.
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API Communication and Methods

~ API Methods and Syntax

This content provides an overview of Sharable Content Object Refere ::;i:zg

Upon completion of the content, learners will be able to:

Setvahie Returned Error Code 0
Called GetLastError()

GetlastError() Returned 0 o Identify the responsilities of the SCO
Called GetValue( cmi.entry) e Recognize the minimurn calls for the SCO API.
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if the Application Programming Interface (AP} Instance's error code
is set to 0 once GetlastEror() is called after a call to Initialize("),
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4 GetLastError() is called after a cal to Initialize(™), then one of the assumptions is that the
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(LMS) specific communication session initialization procedures.
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i Introduction

The content in this package Is based on the Application Programming 1§
2004 3rd Edition Run-Time Environment version 1.0. The purpose of t;
] SCORM 2004 sequencing strategy. The particular example demonstrat
] SCORM Run-Time Environment. With default sequencing, the learner ¢
""" 3 PR and has the ability to move from lesson to lesson in a nonconsecutive |

Getvalue Returned the value false i sequencing applied to organizations of content when no sequencing
Getysiue Returned Error Code 0 444] this example consists of:
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GetValue Returned the veius true ¢ API Methads and Syntax
GetValue Returned Error Code 0 e Error Codes
Called GetLastError() o Assessment
GetlastError() Returned 0 °
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This content provides an overview of the Application Programming Inte
4 Content Object Reference Model (SCORMA®), including: terminology,

Upon completion of the content, learners will be able to:
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‘ ;—_;____}'lethods are calls required for minimal Sharable Content Object
| Reference Model (SCORM) conformance to "initialize” when the content starts and
1 "terminate” when it exits.

s

GetVelus Returned Error
Cafled GetlastErrorQ
GetLastError() Returned 0
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