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ISO (the

International Organization for Standardization) and IEC (the International Elect
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rotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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nnical committees collaborate in fields of mutual interest. Other international organizations, go
non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of
nnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
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ndards adopted by the joint technical committee are circulated to national bodies for voting. Pu
nternational Standard requires approval by at least 75 % of the national bodies casting a vote.

xceptional circumstances, the joint technical committee may propose the publication of a Techrn
ne of the following types:

type 1, when the required support cannot be obtained faor the publication of an Internationa
despite repeated efforts;

type 2, when the subject is still under technical deyelopment or where for any other reason {
future but not immediate possibility of an agreementon an International Standard;

type 3, when the joint technical committee has collected data of a different kind from that which
published as an International Standard (“state of the art”, for example).

hnical Reports of types 1 and 2 are.subject to review within three years of publication, to deci
y can be transformed into International Standards. Technical Reports of type 3 do not necessa
reviewed until the data they provide are considered to be no longer valid or useful.

ts. ISO and IEC shall not'be held responsible for identifying any or all such patent rights.

/IEC TR 29163-2/ which is a Technical Report of type 3, was prepared by the Advanced
rning (ADL) Ipitiative (as SCORM® 2004 3rd Edition Content Aggregation Model Version 1.
pted, under«a\special “fast-track procedure”, by Joint Technical Committee ISO/IEC JTC 1,
hnology, invparallel with its approval by the national bodies of ISO and IEC.

/IEC TR 29163 consists of the following parts, under the general title Information technology -
htént-Object Reference Model (SCORM®) 2004 3rd Edition:
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SECTION 1
SCORM® Content Aggregation Model
(CAM) Overview

Frfom IEEE Std. 1484.11.1-2004 IEEE Standard for Learning Technology — Data Model for Content to Learning Management System
—__communication, Copyrignt 2004 TEEE, IEEE Std. 1484.11.2-2003 IEEE Standard Tor Learning Technology — ECMASCTIpt
Application Programming Interface for Content to Runtime Services Communication, Copyright 2003 IEEE; IEEE Std. 1484.12.1-

2002 IEEE Standard for Learning Object Metadata, Copyright 2002 IEEE; and IEEE Std. 1484.12.3-2005 IEEE Standard for Learning

Technology — Extensible Markup Language (XML) Schema Definition Language Binding for Learning Object Metadata, Copyright
2005 IEEE. All rights reserved.

From IMS Content Packaging v1.1.4 Copyright 2004, by IMS Global Learning Consortium Inc. and IMS Simple Sequencing v1.0
Copyright 2003, by IMS Global Learning Consortium Inc. All rights reserved.
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1.1. Introduction to the SCORM Content Aggregation
Model (CAM) Book

The Sharable Content Object Reference Model (SCORM) is often described as a set of
books on a bookshelf. The Content Aggregation Model (CAM) book is one of a set of

baoks (rpfpr 1o I:ignrn 1.1a: The Caontent Aggrpgnfinn Madel Boaok as Part of the SCORM
Bookshelf). More information on the other SCORM books and their relationships-ta)pne
another can be found in the SCORM 2004 3rd Edition Overview book. The SCORM
CAM book describes the components used in a learning experience, how to package
those components for exchange from system to system, how to describe these
components to enable search and discovery and how to define sequencing’informatiop for
the components. The SCORM CAM promotes the consistent storage, fabeling,
packaging, exchange and discovery of learning content.

[ ———— -
] \Y
Metadata (from IEEE .12) e
| _ o Z\
‘:/7

\Y
Content S@ct@ (derived from AICC)

N
) @\ent Packaging (from IMS)

Sequencing Information (From IMS)

Key SCORM® Technologies
+ Sharable Content Object
+ Asset
+ Content Packaging
+ Metadata
+ Sequencing Information

Figure 1da;~ The SCORM Content Aggregation Model Book as Part of the SCORM Bookshellf

1.1:3%) What is Covered in the SCORM Content Aggregation
Model (CAM) Book?

There are several key concepts that are introduced in the SCORM CAM book. The book
describes responsibilities and requirements for building content and content organizations
(e.q., course, lessons, modules, etc.). The book contains information on creating content
packages, applying metadata to the components in the content package and applying
sequencing and navigation details in the context of a content package. SCORM Content
Packaging, as described in this book, provides a consistent form for describing content
structures, learning content, the metadata that describes the various components of the
content structures and sequencing and navigation rules. This consistency facilitates

SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-1-3
© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

search and discovery of content packages and their resources (helping facilitate reuse of
SCORM conformant content), building of content organizations that will behave in a
similar manner from system to system and standard understanding of the contents of the
content package. General subjects discussed include:

e Content Model: Definition of common terminology used throughout the CAM
book.

e Content Packaging: Descriptions and requirements for aggregating and bundling

fearmmimg comntent:

4 Metadata: Descriptions and requirements for describing SCORM components.

4 Sequencing and Navigation: Descriptions and requirements for defining

sequencing and navigation information.

1.1)2. Using the SCORM CAM Book

This|book will assist authoring tool vendors, content developers and @nyone else wishing
to create, edit or use:

p  SCORM Content Model Components (Assets, SharaBle Content Objects (SCOs),
Activities, Content Organizations and Content Aggregations),

p SCORM Content Packages (with or without sequencing and navigation
information), or

p  Metadata

Varipus requirements are defined throughout.the book that describes how to create, edit
or uge content packages, metadata and content model components.

Early portions of this book, Section 1:\.The SCORM® Content Aggregation Model (CAM)
Ovetview through Section 2: The SCORM® Content Model, cover general SCORM
CAM-related concepts. These sections are recommended reading for those seeking an
intrgduction to the conceptsbehind the SCORM CAM and who may not wish to delve
into jts technical details., Others who may find these sections useful include those
Wierng to learn about-ipdates to the SCORM CAM. Section 2.1.3: Content
Organization, for ipstance, discusses how Activities affect the SCORM CAM.

Sectjon 3: SCORM® Content Packaging is the first section of this book providing
technical details specific to the CAM. It describes Manifests, Content Packages,
SCQORMCentent Aggregation Content Package Application Profile, SCORM Resource

Content Package Application Profile and Best Practices and Practical Guidelines. This
sectinmmmmmW' T Tous mdivi

SCORM Content Packages, but it also covers how to assemble content packages,
showing code illustrations of manifests with explanations.

Section 4: Metadata covers all aspects of creating metadata for labeling purposes, to
include Learning Object Metadata (LOM) Extensible Markup Language (XML)
validation approaches and metadata extensions. The section also describes how to
associate metadata to SCORM Content Model Components in a content package.
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Section 5: SCORM® Sequencing and Navigation covers ways in which the introduction
of sequencing and navigation information affects the SCORM CAM. The section also
outlines how to build sequencing and navigation information in XML and how to place
those rules in a content package manifest. The section describes the requirements for
building XML that represents the desired sequencing strategies.

1.1.3. Relationship with Other SCORM Books

While the various SCORM books are intended to stand alone, there are areas of overILp
or mutual coverage. For instance, while this book focuses primarily on elements of
SCORM content such as SCOs and Assets, those objects are launched by SCORM
conformant Learning Management Systems (LMSs), and so the SCORMRun-Time
Environment (RTE) book [2], covering content launch is mentioned rniiymerous times.

Similarly, while the Sequencing and Navigation (SN) book coversthe details of SCORM
sequencing and navigation processes, including detailed coverage of how an LMS
evaluates navigation requests and related activities, this booK-deals with manifests which
contain the sequencing information described by the SGORM SN book, and so some |of
the basics of sequencing and navigation are touched en.

To help clarify areas of overlap, Section 1.1.3.1: The SCORM Run-Time Environment
Book and Section 1.1.3.2: The SCORM Sequencing and Navigation Book provides bref
descriptions of the contents of these SCORM-books.

1.1.3.1. The SCORM Run-Time Environment Book

The purpose of the SCORM RTE book is to provide a means for interoperability between
SCOs and LMSs. SCORM provides a means for learning content to be interoperable
across multiple LMSs regardless of the tools used to create the content. For this to bg
possible, there must be.a.common way to launch content, a common way for content to
communicate with an.LMS and predefined data elements that are exchanged between an
LMS and content.during its execution. The three components of the SCORM RTE ale
defined in this document as Launch, Application Program Interface (API) and Data
Model. The-téchnical details of these elements are described in the SCORM RTE bopk,
but a briefoverview of each of these elements of the RTE follows.

Launch includes defining the relationship between LMSs and SCORM content such that
alLSCORM conformant content is dependant upon a SCORM conformant LMS to be
delivered and displayed to the learner. In addition, LMSs have the responsibility to

determine which SCORM content is to be delivered next. These new responsibilities,
described in the SCORM SN book, are also touched on in the SCORM RTE book.

The SCORM API, as described in the SCORM RTE book, provides a set of predefined
methods that are agreed upon by both LMS vendors and content authoring tool vendors to
be made available for purposes of communication between an LMS and the SCOs it
launches. These functions complete the launch process by providing a means to establish
a “handshake” between the SCO and the LMS that launched it, and to break that
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handshake when the learning session with the SCO is terminated. In addition, they
provide the means for SCORM content to “set” and “get” data on the LMS, such as
assessment results, and to check for and warn the user about any errors that may occur
during these processes.

The SCORM RTE Data Model, as described in the SCORM RTE book, provides the data
elements that can be used to “get” and “set” data from and to an LMS. For instance,
when passing a test score from a learner, a SCO would use the SCORM RTE Data Model

ele Cllt Ir\IIUVVII as L,Illi -oCUI U.bbdicul tU ;IIfUIIII thU L?V':S hUVV d USCI }JCIfUIIIICd ;II tht‘
test.| This and all other SCORM Run-Time Environment Data Model elements are
described in detail in the SCORM RTE book.

Varipus concepts described in the SCORM CAM book have impacts on the SCORM
RTH. Data defined in a content package manifest impact some initial values for‘some of
the 3CORM Run-Time Environment Data Model elements. Data from the manifest is
used|in the process of delivering and launching content to the learner and impacts the
run-fime environment. These and other relationships are described throughout the CAM.

1.1.3.2. The SCORM Sequencing and Navigation Book

The SCORM SN book is based on the IMS Simple Sequenging (SS) Specification
Verdion 1.0, which defines a method for representing the intended behavior of an
authpred learning experience such that any SCORM-¢conformant LMS will sequence
discrete learning activities in a consistent way.

The SCORM SN Model defines how IMS SSapplies and is extended in a SCORM
envifonment. It defines the required behaviors and functionality that SCORM
confprmant LMSs must implement to process sequencing information at run-time. More
specjfically, it describes the branching.and flow of learning activities in terms of an
Actiyity Tree, based on the results<0f a learner’s interactions with launched content
objegts and an authored sequencing strategy. An Activity Tree is a conceptual structure
of leprning activities managed by the LMS for each learner.

The SCORM SN book-describes how learner-initiated and system-initiated navigation
events can be triggereéd’and processed, resulting in the identification of learning activities
for delivery. Each learning activity identified for delivery will have an associated content
object. The SCORM RTE book describes how identified content objects are launched.
The pequence.of launched content objects, for a given learner and content structure,
provides:a,learning experience (learner interaction with content objects); the SCORM

RTH madel describes how the LMS manages the resulting learning experience and how

that [€arning experience may affect the ACtiVity TTee.

Various concepts described in the SCORM CAM book have relationships to the SCORM
SN book. The SCORM CAM describes how to build sequencing information and
represent that information in Extensible Markup Language (XML). The SCORM CAM
then describes how to build onto the existing manifest to apply the sequencing
information. The SCORM SN book contains more details on the relationship between
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the XML binding of the sequencing information and the processes and behaviors of that
information.
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1.2. The SCORM Content Aggregation Model

The SCORM CAM represents a learning taxonomy neutral means for designers and
implementers of instruction to aggregate learning resources for the purpose of delivering
a desired learning experience. A learning resource is any representation of information
that is used in a learning experience. Learning experiences consist of activities that are

supported by electronic or non-electronic learning resources.

Onelactivity in the process of creating and delivering learning experiences involves the
creation, discovery and gathering together, or aggregation, of simple assets into mofre
complex learning resources and then organizing the resources into a predefined sequence
of dglivery. The SCORM CAM supports this process and is made up of the fallowing:

4 Content Model: Nomenclature defining the content components ©f-a learning
experience.

4 Content Packaging: Defines how to represent the intendedbehavior of a learning
experience (Content Structure) and how to aggregate activities of learning
resources for movement between different environments (Content Packaging).

4 Metadata: A mechanism for describing specific instances of the components of
the content model.

4 Sequencing and Navigation: A rule-based model for defining a set of rules that
describes the intended sequence and-Ordering of activities. The activities may or
may not reference learning resourges to be delivered to the learner.
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SECTION 2
The SCORM® Content Model

Erom |IEEE Std. 1484.11.1-2004 |EEE Standard for Learning Technology — Data Model for Content to Learning Management System
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Application Programming Interface for Content to Runtime Services Communication, Copyright 2003 IEEE; IEEE Std. 1484.12.1-
2002 IEEE Standard for Learning Object Metadata, Copyright 2002 IEEE; and IEEE Std. 1484.12.3-2005 |EEE Standard for Learning
Technology — Extensible Markup Language (XML) Schema Definition Language Binding for Learning Object Metadata, Copyright
2005 IEEE. All rights reserved.

From IMS Content Packaging v1.1.4 Copyright 2004, by IMS Global Learning Consortium Inc. and IMS Simple Sequencing v1.0
Copyright 2003, by IMS Global Learning Consortium Inc. All rights reserved.

SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-2-1
© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

This page intentionally left blank.

CAM-2-2 SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1
© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

2.1. SCORM Content Model Components

The SCORM Content Model describes the SCORM components used to build a learning
experience from learning resources. The Content Model also defines how these lower-
level sharable, learning resources are aggregated and organized into higher-level units of
instruction. The SCORM Content Model is made up of Assets, Sharable Content Objects

(SCOs), Activities, Content Organization and Content Aggregations.

2.1.1. Asset

The Asset is the basic building block of a learning resource. Assets are an electronic
representation of media, such as text, images, sound, assessment ebjects or any other
piece of data that can be rendered by a Web client and presented-to a learner (refer to
Figure 2.1.1a). More than one asset can be collected together.to build other assets. I
some cases, Assets may be launched as part of the learning-experience.

Asset
JavaScript
Functions

Asset
Asset -
Web MP3 Audio
Page

Asset
WAV
Audio

Asset

Image

Asset
Flash

Object

Asset
XML
Document

Asset
HTML

Fragment

Figure 2.1.1a: Examples of Assets

An Asset can be described with metadata (Refer to the Asset Metadata definition below)
to allow for search and discovery within repositories, thereby enabling opportunities for
reuse and facilitating maintenance.
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2.1.2. Sharable Content Object (SCO)

A SCO is a collection of one or more Assets that represent a single launchable learning
resource that uses the SCORM RTE to communicate with an LMS. A SCO represents
the lowest level of granularity of a learning resource that is tracked by an LMS using the
SCORM Run-Time Environment Data Model. The only difference between a SCO and
an Asset is that the SCO communicates with an LMS using the Institute for Electrical and
Electronics Engineers (IEEE) ECMAScript Application Programming Interface for

Content to Runtime Services Communication standard [1]. Figure 2.1.2a below shows an
example of a SCO composed of several Assets.

To improve reusability, a SCO should be independent of its learning context. For
example, a SCO could be reused in different learning experiences to fulfill different
learning objectives. In addition, an Activity may aggregate more than one SCO-resource
(andfor Asset resource) to form a higher-level unit of instruction or training that fulfills
highgr level learning objectives.

SCQs are intended to be subjectively small units, such that potential reuse across multiple
learning contexts is feasible. SCORM does not impose any particular constraints on the
exact size of a SCO. During content design and authoring activities, when determining
the size of a SCO, thought should be given to the smallest legical size of content to be
tracked by an LMS at run-time. Reuse requirements for.an organization will impact
decigions about the size of SCOs. Other factors that-may impact the decisions about the
size pf SCOs include how much information is required to achieve a learning outcome
and the point where a branching decision is required for sequencing.

A SCO can be described with metadata (refer to the SCO Metadata definition below) to
allow for search and discovery within repositories, thereby enabling opportunities for
reuse.

Sharable Content Qbject (SCO)

SCOs must Initialize and Terminate
communication with an LMS. The list below
details the SCO provided functionality:

Asset Asset
JavaScript HTML
Functions Fragment

Q Find the LMS Provided API Instance

Use the API Instance to initialize SCO

\ Communication with the LMS

ceto Get

Asset
Flash
Object

and Set Values
Use the API Instance to Terminate
Communication with the LMS

Asset
MP3 Audio

Figure 2.1.2a: Conceptual Makeup of a SCO
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A SCO is required to adhere to the requirements defined in the SCORM RTE book [2].
This implies that it must have a means to locate an LMS provided API Instance and must
invoke the minimum API methods (Initialize(*”) and Terminate(*”) ). There is no
obligation to invoke any of the other APl methods as those are optional and depend upon
the nature of the content.

The requirement that a SCO must utilize the SCORM RTE vyields the following benefits:

e Any | MS that supports the SCORM RTE can launch SCQs and track them
regardless of who generated them.

e Any LMS that supports the SCORM RTE can track any SCO and know,when|
has been started and when it has ended.

e Any LMS that supports the SCORM RTE can launch any SCO iti-the same way.

it

2.1.3. Activities

A learning activity may be loosely described as a meaningful unit of instruction; it is
conceptually something the learner does while progressing through instruction. A

learning activity may provide a learning resource (SCO or Asset) to the learner or it may
be composed of several sub-activities.

T 9] y
<0rganlzatron,>§ <resource>

.................... "Eite"”‘ } pl <resource> l

@
= & <item>

: i <
Zams : ’l resource> |

|<item> i ; >| <resource> I
]<item> )l <resource> l

=
=1
%]
<<

Figure 2.1.3a: Conceptual Representation of Activities

The Activities represented in a Content Organization may consist of other Activities (sub-
Activities), which may themselves consist of other activities. There is no set limit to the
number of levels of nesting for Activities. While a specific learning taxonomy may be
associated with hierarchical levels of Activities, (e.g., course, chapter, module, etc.), this
IS not a requirement. Activities that do not consist of other Activities (leaf activities) will
have an associated learning resource (SCO or Asset) that is used to perform the activity.
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Activities that consist of other Activities are also called Clusters. Refer to the SCORM
SN book for more details on how behaviors can be defined for Activities and Clusters.

Each Activity in a Content Organization can reference metadata to allow for search and
discovery within repositories, thereby enabling opportunities for reuse and facilitating
maintenance.

2. 14— Content Organization

A Content Organization is a representation or map that defines the intended use of the
content through structured units of instruction (Activities). The map shows how
Actiyities relate to one another. Figure 2.1.4a below shows an example of a Content
Organization.

O

Content Organization

<organization> <resource> |
| <item> } p| <resource> |
|
<item> p| <resource> |
| <item> i > ;J <resource> |
<item= [— }ll <resource> |
_i i _'/
@)

Figure2.1.4a: Conceptual lllustration of a Content Organization

Content Organization can be described with metadata, thereby enabling opportunities for
reus¢ and facilitating maintenance.

Sequencing only applies to Activities. The intended sequencing of Activities is defined
as partof the Content Organization, by structuring Activities in relation to one another

and by associating sequencing information with each Activity. The LMS is responsible
for interpreting the sequencing information described in the Content Organization and
applying sequencing behaviors to control the actual sequence of the learning resources at
run-time.

This development strategy represents a departure from the way courseware has been
developed using stand-alone computer-based training (CBT) authoring tools. In the past,
these tools typically embedded all of the sequencing and navigation information that
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governs what part of the course the student will view next in proprietary data formats. In
nearly all cases, authoring tools or systems defined and implemented proprietary and
sometimes unique sequencing methods for content. Before the arrival of SCORM and
the shift toward an interoperable development strategy, it was extremely difficult to share
content between different authoring environments and equally difficult to reuse content in
other contexts that involved different sequencing requirements.

Within SCORM, sequencing information is defined on the Activities represented in the

arBHAR—EaeA A

Activities. It is the responsibility of the LMS to launch learning resources associated
with the activities in response to applying the defined sequencing behaviors. Fhis is
conceptually important because learning resource reuse is limited if a learning.resourge
has embedded sequencing information that is context-specific to the course> For example,
if a learning resource contained a “hardwired” branching to another learning resource
under specific conditions, it could not be used in a different course inwhich the second
learning resource might not be applicable or available. The reusahitity of a learning
resource depends on it being independent and self-contained.

SCORM recognizes, however, that some learning resourees may contain internal logilc to

accomplish a particular learning task. Such a learningzresource might branch within itself
depending on user interactions. These branches are-all self-contained, relevant to a sfand-
alone learning resource and are not usually visikle to the LMS. Importantly, internal
branching must not reference external learning.resources that may or may not be presgent
in other content organizations. This is animportant area that content developers shoyld
pay attention to when determining what“learning resources should be used and how they
are to be aggregated.

2.1.5. Content Aggregation

Content Aggregation can be used as both an action and as a way of describing a
conceptual entity. Cantent Aggregation can be used to describe the action or process|of
composing a set of functionally related content objects so that the set can be applied in a
learning expefience. Interms of the SCORM Content Model, a Content Aggregation|is
also used to'describe the entity created as part of this process or action. Sometimes the
term isoosely used to describe the content package. The Content Aggregation can then
be used to deliver the content and prescribed content structure, transferred between
syStems or even stored in a repository.
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Figure2.1.5a: Conceptual lllustration of a Content Aggregation
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SECTION 3

SCORM® Content Packaging

Erom |IEEE Std. 1484.11.1-2004 |EEE Standard for Learning Technology — Data Model for Content to Learning Management System
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Application Programming Interface for Content to Runtime Services Communication, Copyright 2003 IEEE; IEEE Std. 1484.12.1-
2002 IEEE Standard for Learning Object Metadata, Copyright 2002 IEEE; and IEEE Std. 1484.12.3-2005 |EEE Standard for Learning
Technology — Extensible Markup Language (XML) Schema Definition Language Binding for Learning Object Metadata, Copyright
2005 IEEE. All rights reserved.

From IMS Content Packaging v1.1.4 Copyright 2004, by IMS Global Learning Consortium Inc. and IMS Simple Sequencing v1.0
Copyright 2003, by IMS Global Learning Consortium Inc. All rights reserved.
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3.1. Content Packaging Overview

Once learning content is designed and built, there is a need to make the content available

to learners, authoring tools, repositories or LMSs. The IMS Content Packaging

Specification was designed to provide a standard way to structure and exchange learning

content.

The purpose of the Content Package is to provide a standardized way to exchange
learning content between different systems or tools. The Content Package also\provi
place for describing the structure (or organization) and the intended behavior|of a
collection of learning content.

Content packages are expected to be used to move learning content or€ollections of
learning content between LMSs, development tools and content répositories. The IM
Content Packaging Specification provides a common “input/output” format that any
system can support.

SCORM Content Packaging is a set of specific requirements and guidance, or applic3
profiles, of the IMS Content Packaging Specification.~“SCORM Content Packages
adheres strictly to the IMS Content Packaging Speeification and provides additional
explicit requirements and implementation guidance for packaging Assets, SCOs and
Content Organization.

This section is organized as follows:

Section 3.2: Content Package Components defines the key concepts that deal
a content package. Theseékey concepts are useful for getting a base understan
of a content package-before describing the specific requirements.

Section 3.3: Components of a Manifest defines the makeup of a Content Pack
manifest. The manifest acts as the “packaging slip” for the content package.
describes.the components of the content package.
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Section-3.4: Building Content Packages defines the process of building a content

package. The section focuses on the creation of the content package and the
manifest file. The section describes the XML components of the manifest ang
requirements for using those XML components.

Section 3.5: SCORM Content Package Application Profiles defines specifical
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Content Organizations. This section describes the two types of application
profiles and the requirements associated with those profiles.

Section 3.6: Best Practices and Practical Guidelines defines a collection of best

practices and guidelines when building or processing content packages.
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3.2. Content Package Components

This section contains an overview of content packages, the nomenclature used to describe
content packages and the makeup of content packages. The IMS Content Packaging
Specification describes data structures that are used to provide interoperability of
Internet-based content with authoring tools, LMSs and run-time environments. The

objegtive of the IMS Content Packaging Specification is to define a standardized set of
struqgtures that can be used to exchange content. The scope of the IMS Content
PacKaging Specification is focused on defining interoperability between systems that
wish to import, export, aggregate and disaggregate content packages.

A Content Package contains two major components:

4 A special XML document describing the content structure and asSoeiated
resources of the package called the manifest file (imsmanifest.xml). Refer to
Section 3.3: Components of a Manifest for more details on manifests. A manifest
is required to be present at the root of the content package,

4 The content (i.e., physical files) making up the content package.
Figure 3.2a is a conceptual diagram that illustrates the-components of a Content Package.
X

Manifest

Content Package

Metadata

Organizations

Resources

(sub)Manifest(s)
Manifest File
(imsmanifest.xmi)

Content

(The actual Content, Media,

Assessment, and other files)

SOURCE: IMS Content Packaging Information Model Version 1.1.4 Final Specification

Figure 3.2a: Content Package Conceptual Diagram
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3.2.1. Package

A package represents a unit of learning. The unit of learning may be part of a course that
has instructional relevance outside of a course organization and can be delivered
independently, as a portion of a course, an entire course or as a collection of courses.
Once a package arrives at its destination, the package must allow itself to be
disaggregated or aggregated. A package must be able to stand alone; that is, it must
contain all the information needed to use the packaged contents for learning when it has

been unpacked.

3.2.2. Manifest

A manifest is an XML document that contains a structured inventory,©f the content of a
package. If the content package is intended for delivery to an end-user, the manifest also
contains information about how the content is organized.

The scope of a manifest is elastic. A manifest can describe'part of a course that can stand
by itself outside of the context of a course (an “instructional object”), an entire coursa, a

collection of courses, or just a collection of content thatis to be shipped from one system
to another. When packaging a collection of courses;'such a content package would
typically have to be disaggregated in order to pe<delivered to learners in a practical LMS
run-time system. How to do this disaggregation is out of scope with this version of
SCORM. At this point there is no consensus or standard on how to publish a very large
or very complex package in a practical. LMS, because different LMS systems and
repositories use different methods taepresent or store the learning content to deliver|{to
learners.

The general rule is that a package always contains a single top-level manifest that maly
contain one or more (sub)manifests. The top-level manifest always describes the
package. Any nested.(sub)manifests describe the content at the level at which the
(sub)manifest is scoped, such as course, instructional object or other.

ADL Note: The IMS Global Learning Consortium, Inc., is working on a new versionf of
the IMS Cohtent Packaging Specification. One of the major issues that IMS is resolving
deals with:(sub)manifests, their use, requirements of use and XML syntax requirements.
At this\time, ADL recommends not to use (sub)manifests until completion of the IMS
work:~Any questions, concerns or further recommendations on (sub)manifests should be
sent to ADL.

The manifest shall adhere to the following requirements (as defined by the IMS Content
Packaging Specification):

e The manifest file shall be named imsmanifest.xml.

e The imsmanifest.xml and any of its supporting control files (e.g., DTD, XSD)
shall be at the root of the content package. If extensions are used to describe
organizational defined features and those features are represented in XML, then
any and all control files also are required to be at the root of the package. This
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includes any and all control files needed to validate XML instances including
those referenced by the <adlcp: location> element.

e All requirements defined in the IMS Content Packaging XML Binding
Specification, any restrictions and additional requirements to the IMS binding as
defined in Section 3.4: Building Content Packages.

3.2.3. Package Interchange File (PIF)

The Package Interchange File (PIF) is a binding of the content package components in
the fprm of a compressed archive file. The PIF contains the imsmanifest.xml, all
contfol files and the resources referenced in the content package (those that are local'‘to
the RIF, i.e., contained in the content package). SCORM recommends that content
packages be created as PIFs. The PIF provides a concise Web delivery formatithat can be
used| to transport content packages between systems. If a PIF is used forrepresenting the
content package, SCORM requires that the PIF be conformant with RFC.1951 [12]. In
addition to this requirement, SCORM mandates that the archive format be PKZip v2.04g
(.zip). This .zip file is conformant to RFC1951.
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3.3. Components of a Manifest

The manifest file represents the information needed to describe the contents of the
package. Figure 3.3a describes the makeup of a manifest file.

iManifrest

Metadata

Organizations

Resources

(sub)Manifest(s)

Figure 3.3a: Componénts of a Manifest
The manifest is composed of four major sections:

1. Metadata: Data describing the content package as a whole.

2. Organizations: Contains thé\content structure or organization of the learning
resources making up a stand-alone unit or units of instruction..

3. Resources: Defines the learning resources bundled in the content package.

4. (sub)Manifest(s):Describes any logically nested units of instruction (which dgan
be treated as stahd-alone units).

3.3.1. Metadata

Metadata'is defined as “data about data”. The metadata depicted in Figure 3.3a is used to
describe the content package (i.e., Content Aggregation) as a whole. This metadata
enables the search and discoverability of the content package itself. It also enables a
mechanism for describing the characteristics of the content package.

ADL Note: Metadata can also be used at various locations within the manifest to
describe the different aspects of the content package (refer to Section 4.5.1: Associating
Metadata with SCORM Components for more information).
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3.3.2. Organizations

The Organizations component is used to describe how the content is organized in the
content package. It may contain one or more Organization components, each of which
describes a particular structure for the content of the package. The current version of the
IMS Content Packaging Specification only defines one form of content organization,
which is in the shape of a tree or hierarchy. Neither the IMS Content Packaging
Specification, nor SCORM, specifies whether this hierarchy should represent a particular

learnjing taxonomy or nomenclature. In other words, SCORM does not specify terms
such|as “module,” “lesson” and so on to describe the levels of hierarchy in a content
orgahization. Such terms tend to be resolved in a particular way. Therefore, the choice
of nomenclature is left to the content developer.

3.3.4.1. Multiple Content Organizations

The IMS Content Packaging Specification separates learning resourcesfrom the way
thosg resources are organized, allowing for a single content package to have one or more
orgahizations using the same learning resources within different contexts or uses.

In order to deliver the content package to a learner in an LMSthere must be at least one
content organization. In some cases, it is useful to define different ways to use the
content in a package. Each of these ways is representediin a different content
orgahization. When a content package has several ¢ontent organizations, at least one
orgahization must be designated as the default organization, in order to avoid having the
systam processing the content package decide which content organization to use.

3.3.2.2. Content Organization

The ontent organization describeshow the content of the content package is organized
for yse. In SCORM Version 1.2/ the only defined use for a content organization was as a
kind|of table of contents for theresources in the content package. In SCORM 2004, the
content organization is also used as a way to describe a hierarchy of learning activities
that pxploit the learning-resources. These resources are described in another part of the
man|fest.

The fontent organization should not be confused with the physical structure of the
content package, or with the structure of the manifest itself. For example, the files in a
content package are often organized in a hierarchy of folders, but that structure in itself
cannotdelt the user of a content package how to use the content of the package.

The purpose of the content organization is to provide the content developer with the
means to specify cohesive units of instruction that use collections of learning resources.
Such a unit of instruction is a hierarchy of learning activities, for which specific
behaviors and rules may be prescribed in such a way that this activity structure and the
associated behaviors can be reproduced in any SCORM conformant LMS environment.

For any activity defined in a content organization, the content developer may or may not
define specific behaviors and rules. In the absence of specific rules, the content
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organization is just a map that can be used to navigate at will through the learning
resources defined in the content package. By adding specific rules and behaviors, the
content organization becomes a guide that prescribes how an LMS must manage the
learner’s experience and use of the learning resources.

A content organization can be seen as a structured map of learning resources, or a
structured activity map to guide the learner through a hierarchy of learning activities that
use the learning resources. One content developer may choose to structure the content

orgatizationas-atable-of contentsfor thetearningresourceswhite-anothercontent
developer may choose to structure the content organization as an adaptive guided-pat
through a learning experience, invoking learning resources only if and when they are
needed. A third content developer may create a content organization whereSome
discovery activities include a free form use of some of the learning resources, while gther
activities are more formally managed.

—

An LMS may create its own internal representation for a contentpackage and its

contents. The specification of a content organization in SCORM-does not imply that
LMS systems are required to adopt the content organization’ model or to store the package
components using the same structural organization.

The Organization component defined in the IMS Cantent Packaging Specification
provides the framework for the information that,is required to represent the content
structure. By design, the Organization compaorient also contains the ability to add, fo
every item in the organization, additional information such as metadata or behavior r!tles
and prescriptions. SCORM refers to suchan Organizations component, and to what it
can represent as the “Content Organization.”

The Content Organization is not af inventory of the actual learning resources, and it ¢oes
not describe those resources. The IMS Content Packaging model also provides a clean
way to inventory and bundle-all of the content (i.e., physical files) required to deliver|the
learning resources, as well as to identify relationships between files that belong to ong or
more learning resourees, including externally referenced resources that are not contaiped
as physical files within a package.

3.3.2.2.1. Authoring Content and Content Collections

Content.erganizations provide the means to represent the structure of collections of
learning resources. This is a relatively new approach to designing learning content. |n
thespast, Computer Based Training (CBT) authoring tools provided the means to create

developed usmg the same tools and proprletary data formats The shlft to Internet based
technologies and the notion of building reusable content objects changed the authoring
process considerably.

Within SCORM, it is the LMS that is responsible for delivering the content according to
the prescriptions embodied in the content organization. That means that the LMS must
know how and when a designer intended the learning resources included in a content
package to be presented to the learner. The content organization, which is located in the
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organizations section of the package manifest, allows the designer to provide the LMS
with this information. This means that authoring a unit of instruction consists of
authoring or collecting learning resources, and also authoring a content organization that
uses those learning resources — perhaps using completely different authoring tools.

In SCORM, there are two distinct products of authoring: Authored content organization
information, which is used as a prescription by the LMS and processed during run-time,
and authored learning resources, which are launched in a browser environment as

presgtibed-by-the-content-organtzation—Ynltke-many-older- CBTmodelshere-the
struqture is separate from the content. The structure is now fully exposed and can be
reprgsented in a standardized form. Content packages can now be delivered in a
predjctable way, to produce comparable learning experiences in different LMS
envifonments.

3.3.4.3. Representing Content Structure

A SCORM content organization includes components that are intended to define different
aspefts of a content structure:

4 Content Hierarchy: This is a tree-shaped representatiarn, much like a table of
contents that represents a logical organization for the learning resources or
activities that use the learning resources. In mady cases, but not all, this
hierarchical tree can be traversed in a specifie order that represents the default
order in which an author intends for the leatner to progress through the material.

4 Metadata: This is optional, context-specific descriptive data about the content
structure or organization. Such metadata can be used to describe how a particular
learning resource is to be used.ipa particular content organization (e.g.,
competency or objectives thatimay be met by a learner when the learning resource
is used in a particular activity).

4 Sequencing, Adaptive:Sequencing and Navigation: Optional prescriptions may
be embedded in the content organization if the content developer wants to control
which learning.xesources are to be presented to the learner as the learner navigates
through the content. By default, if no sequencing and navigation prescription is
defined, a‘learner may choose any content item at will. Adding specific
prescriptions can alter this default behavior. For example, adding a flow
prescription to the items in the content organization will direct the LMS to guide
theynavigation in the order defined by the organization tree. More complex
adaptive sequencing can be based on the completion status of certain learning

resources or on more complex computation of user preferences or assessment
results.

Content Organizations are intended to represent a wide variety of approaches to the
aggregation of content. A content organization can represent a content aggregation
ranging from very, very small learning resources — as simple as a few lines of Hypertext
Markup Language (HTML) or a short media clip — to highly interactive learning
resources that are tracked by an LMS. The SCORM CAM is neutral about the
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complexity of content, the number of hierarchical levels of a particular unit of instruction
(i.e., taxonomy) and the instructional methodology employed.

Table 3.3.2.3a depicts examples of several possible curricular taxonomy models as used
by the Armed Forces of the United States and Canada, which can be represented in a
SCORM content organization.

Table 3.3.2.3a: Example of Curricular Taxonomy Models

U.S. Air Force U.S. Marine Corps Canadian Armed
Forces
Course Course Course Course
Module Block Phase Performance-Objective
Lesson Module SubCourse (Annex) Enabling Objective
Learning Objective Lesson Lesson Teaching Point
Learning Step Learning Objective Task
Learning Objective
Learning Step

3.3.2.3.1. Content Hierarchy

A collection of learning resources can usually be organized into a hierarchy, which can
be represented as a content organization:>Another approach to organizing learning
resources is to define a hierarchy of activities that rely on the resources to provide a
specific learning experience. In this'case the top-level of the hierarchy is the main
activity, which can consist of sub-activities, which can themselves consist of sub-
activities. Depending on the design methodology, this hierarchical grouping might b¢
used to represent concepts ke Course, Chapter, Topic or similar terms that represent
how the content is organized for delivery to a learner.

The IMS Content Packaging Specification defines a set of terms that are used in
representing thécontent hierarchy. Figure 3.3.2.3.1a depicts how a content organizatjon
forms a hierarchical structure that maps to a collection of learning resources (as definged
by the IMS-Content Packaging Specification). The hierarchical structure is a tree of
nested-ltem elements. The root of the tree is the Organization element. An Item elenment
may reference a Resource element, which describes a specific learning resource to be
launched when the Item is used as an activity. The same Resource element may be
réferenced by more than one Item element.

SCORM and the IMS SS Specification [5] are application profiles of the IMS Content
Packaging Specification, and as such they add a couple of restrictions. One is that only
leaf Items (Items that do not have children) may reference a learning resource. Another
is that an Organization must contain at least one Item.

In addition, SCORM requires that a learning resource be either a SCO or an Asset. These
will be described in more detail in the section on Resources.
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3.2. Metadata

n a learning resource is created it may be useful to describe the learning resource
metadata. It is important to keep in mind that not all learning resources may need
data, because the learning resource may ot have been built for reuse. Sometimes
ing resources are developed and intended to be used in a specific context. Metadata
Vs the learning resource to be found“when it is stored in a repository. It also makes
Parning resource more reusable-since one can, by inspecting the metadata, decide to
P it without having to actually open and inspect the resource itself. Such metadata is
idered context-independent;’since it describes the learning resource regardless of

e it can be found, independently of any particular use in the context of a specific

ing strategy. For example, imagine a simple SCO that teaches how to thread a

needle. Metadata describing the SCO might describe the skill to be acquired — inserting a

thred
the |
be u
addi

d through the eye of a needle — and might further describe that a simulation is part of
barning experience. This metadata does not, however, describe how the needle might
sed. When the use of a learning resource is defined as part of a learning strategy,
ional metadata may be used to describe the activity that uses the resource.

Met:

data that is cpnrifip toa pqrtimllar Inqrning strategy iscalled Pnntnyt-cpnr‘ifir‘

metadata and is incorporated in the content organization. For example, the metadata may
include an explanation of why that particular activity is inserted at that particular place in
an instructional sequence.

Context-independent metadata usually refers to immutable metadata that describes digital
assets, content objects or collections of objects. Context-dependent metadata, on the
other hand, usually refers to metadata that makes sense only in the context of a particular
content organization.
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Developing and applying metadata to learning resources and collections of learning
resources is a new concept to many. Best practices for doing this have yet to be
developed. In some cases, the principal purpose for metadata is discovery and reuse of
content. In other cases, it is strictly informational and provides authors with information
about the design and intent of the described learning object or item in a content
organization. Some have theorized that metadata could be provided to learners to help
them navigate through content. No consensus on common usage of metadata has so far
emerged, but provisions have been made in these specifications for a variety of

potentially valuable uses of metadata.

If a content package is intended only for delivery to learners, and there is no intent tolever
reorganize it or disaggregate it to reuse its components in another organizatiop, adding
detailed metadata for each element in the content package may be countef-productive,
since such metadata only makes the content package and its manifest more expensive to
store, transmit and manage. On the other hand, if there is any chance that the content
package may have to be modified, reorganized or disaggregated<ferreuse at some time in
the future, then it makes sense to provide metadata for every element that might be reused
or need to be interpreted. In case of doubt, past experience‘with content seems to indjcate
that it is probably best to add metadata, even though they may be stripped when a
streamline delivery package is required.

3.3.2.3.3. Sequencing, Adaptive Sequencing and Navigation

Sequencing and Navigation refers to the behaviors that an LMS must follow in order fto
present a specific learning experience asintended by an author or content developer.
This learning experience may be free.play, in which the learner can choose any item In
the content organization in any order; or it may be guided by a flow through the structure
of the content organization. The’learning experience can be adaptive, with different
behaviors that depend on the learner’s performance or other variables that can be tracked
by the LMS.

SCORM defines a default set of sequencing information that governs sequencing and
navigation for a specific content organization. However, the default sequencing
information onply-provides for free play. Many content developers and instructional
designers prefer to use specific learning or instructional strategies. In those cases, the
content developer can define specific sequencing information that prescribes how an
LMS witt manage the learning experience.

The.sequencing information is associated with the elements in the content organizatign
tree and each of these elements represents an activity that the learner may engage in

umder controt of the Sequencing mformation.  Apptication of SEquercimg mformation
typically results in either the launching of a learning resource, or a choice the learner
must make within the constraints defined by the content developer. Because the
sequencing and navigation information is part of the content organization, which is itself
part of the package manifest, the intended behaviors can be embedded in a content
package in such a form that the package can be used to deliver the same learning
experience on any SCORM conformant LMS.
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SCORM Sequencing and Navigation provides, among other things, the ability to define
highly adaptive activity sequencing. For example, it allows for conditional branching to
another activity depending on whether the learner has completed some task, attained an
acceptable score or achieved a certain objective. Sequencing and Navigation information
embedded in a content organization can prescribe whether and how an LMS may allow
the learner to use learning resources in the content package, based on how other learning
resources of the same package have been used in past activities.

In the-past-CBTauthoringtoolstypicalty provided-custorm-seguenctig-antnavigation
featyres that were encoded in proprietary data formats. However, new requirements
emerged, such as the ability to publish and deploy browser-based content through
diffgrent LMS systems. Another requirement was to be able to separate structure and
instructional strategy logic from the learning resource used in implementing the strategy.
This|led to the need to standardize some means to define and encode adaptive.Sequencing
and pavigation behaviors, so that content organizations can be moved, used and reused
across different LMS environments.

The ptandardization process for sequencing and navigation has proved difficult due to the
varigty of complex design approaches required in order to effectively train certain tasks
or priepare learners for complex roles or responsibilities. Pastiversions of SCORM
provided no specific sequencing capabilities, effectively allowing only pure free play,
because it is a difficult and complex subject that required more time to come up with
workable solutions. There are many, and often divergent, requirements in the learning
desvi\ln community. No approach has been found tg solve all possible use cases.

However, the approach used in SCORM, which<is'based on the IMS SS Specification, is
flexiple enough to allow a wide variety of learaing and instructional design approaches.

Sectjon 5: SCORM® Sequencing and Navigation describes how the sequencing and
navigation rules are embedded into the XML representation of content organizations in a
package manifest, in compliance with the IMS SS Specification and SCORM. This
specjfication enables robust sequencing and navigation information to be associated with
content packages extending(the content organization schema with sequencing
presgriptions. These prescriptions are based on a common model for expressing rules,
events and conditions-as:well as run-time behaviors associated with various sequencing
and pavigation methods.

The |MS SS,Specification enables systems to deliver learning resources in a predictable
manper, while' reacting consistently to learners’ interactions with learning resources. The
interyded-approach fosters reusability of learning resources by allowing content
developers to define sequencing and navigation behavior or instructional strategies

independently of the actual learning resources. The adaptive sequencing information is
encoded in the content organization, allowing learning resources to be reused in multiple
contexts (i.e., multiple different manifests or organizations, each having their own set of
sequencing and navigation information).

CAM-3-14 SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1
© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

3.3.3. Resources

The resources component of a manifest can describe external resources, as well as the
content located in the content package. These files may be media files, text files,
assessment objects or other pieces of data in electronic form. Conceptual groupings and
relationships between files can be represented within the resources component. The
combination of resources is generally categorized as “content.” The resources are
referred to at various points within the organizations component, which provides the

structure for the resources.

In Figure 3.3.3a, a single Resource is made up of multiple components. In SCORM,
these components are simple assets. If the Resource was built to communicate'with gn
LMS (refer to the SCORM RTE book [2]) then the Resource is a SCO. [ the Resource
was not built to communicate with an LMS the Resource is considered an Asset. The
collection of Resource components makes up the Resources that an ‘Qrganization can
refer to. This collection of Resources and the Organization definesthe Content
Organization.

Resources k\%v

Resource Resource

Asset Asset Asset Asset
GIF JavaScript JavaScript JPEG
Asset
Asset Assst HTML
JPEG HTML

. OF

Resource

Asset Asset
1 Adsat Assat GIF JavaScript
0C GIF FLASH
.
I
Asset Asset

/4
AN

7

Resource

Figure 3.3.3a: Conceptual lllustration of Manifest Resources

The Resource describes the physical makeup (inventory of components) of the resource
as a whole. The components of the resource are listed as Files within the Resource.
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3.3.4. Content

The content (i.e., physical files) component represents the actual files referenced in the
resources component. These files may be local files that are actually contained within the
content package, or they can be external files that are referenced by a Universal Resource
Indicator (URI). All of the physical files included in the content package should be
declared and referenced in the manifest when interchanging content packages. Including
files in a content package that are not referenced in the manifest can lead to a wide range

of problems when the content package is imported into, run or exported from a system.
During one of these processes the physical files may be needed to complete the content
package. Systems will use the manifest to determine the makeup of the content package:
If physical files are not listed in the manifest then there is the chance of corrupting the
content package at a later time.
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3.4. Building Content Packages

This section presents the requirements for building SCORM Content Packages. The
section describes the XML binding for the IMS Content Packaging Specification as
applied to SCORM. There are some specific rules that have guided the creation of this
XML binding:

e The XML binding will adhere to the XML 1.0 specification [6] of the W3C,

e The XML binding must maintain the definitional structure of the IMS Content
Packaging Information Model.

Some of the requirements are also drawn from other various specifigations and standgrds.
The majority of the requirements are inherited by the requirements.defined in IMS
Content Packaging Specification. Some other specifications and-standards are impligitly
inherited based on the nature of the XML and other Internet fechnologies.

This section also defines the requirements for each of the SCORM Content Package
Application Profiles:

e Resource Content Package Application Profile: A content package that only
contains resources (i.e., no organization). This type of content package can b¢
used for bundling a set of learning:tesources with no defined organization or
content structure. These learning-resources may or may not have relationship
between each other.

124

e Content Aggregation Content Package Application Profile: A content packagge for
bundling a set of learning resources and their intended static structure and
sequencing requirements (i.e., the manifest contains 1 or more organizations gf
the learning resgurces).

Refer to Section 3.5: The SCORM Content Package Application Profiles for more
information op-SCORM Content Package Application Profiles.

3.4.2.< Manifest File

The following section defines the requirements for building an imsmanifest.xml fil¢.
The manifest is a structured inventory of the content of the package. If the package i$

intended for delivery to an end user, then the manifest also contains information about
how the content is organized. The imsmanifest.xml is, as the name implies, an XML
file. This section defines the requirements for each element defined by the IMS Content
Packaging Specification.

Some elements use the term smallest permitted maximum (SPM) in describing the
multiplicity and/or data types. The SPM indicates that applications that process content
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packages shall process at least that number of elements or number of characters, but are
free to support and exceed the limit.

The data types and the formats for the elements are defined by the data types prescribed
by the XML Schema Part 2: Datatypes W3C Recommendation [13]. The ordering of the
XML elements is as defined by the IMS Content Packaging XML Binding for the
manifest.

The

ollowing table is used to describe the SCORM Content Packaging Application

Prof
deta

The

appl
defir

Tabl
acco

le (refer to Section 3.5: The SCORM Content Package Application Profiles for more
Is) requirements:

Table 3.4.1a: SCORM Content Packaging Application Profile Table Format
SCORM Content Packaging Manifest Multiplicity

Application Profile __Requirements
Content Aggregation <requirement>
Resource <requirement>

SCORM Content Packaging Application Profile column describes the types of
cation profiles defined by SCORM. The Manifest Multiplicity Requirements column

es the multiplicity requirement for the XML elementsiin the imsmanifest.xml file.
able 3.4.1b: Explanation of Content Packaging Application Profile Multiplicity Requirements
Multiplicity Explanation
Requirement
landonly 1 The element must-exist 1 and only 1 time within the parent
element
0 or More The element-can exist 0 or More times within the parent
element,
1 or More The element must exist 1 or More times within the parent
element.
0 ;The element is not permitted.
OQorl The element can exist 0 or 1 time within the parent element.

ke 3.4.1b definesthe types of multiplicities that are used in this section. Each type is
mpanied by-a brief explanation.
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3.4.1.1. <manifest> Element

The <manifest> element represents a reusable unit of instruction that encapsulates
metadata, organizations and resource references [3]. The <manifest> element is the

root

element node in the imsmanifest.xml file. Subsequent occurrences of the <manifest>
elements inside the root <manifest> are used to compartmentalize files, metadata and

organization structure for aggregation, disaggregation and reuse. These child
<manifest> elements are referred to as (Quh)mnnifpcfc

ADL Note: The IMS Global Learning Consortium, Inc., is working on a new versior

1 of

the IMS Content Packaging Specification. One of the major issues that IMS-is resolving

deals with (sub)manifests, their use, requirements of use and XML syntax-requiremer
At this time, ADL recommends not to use (sub)manifests until completion of the IMS
work. Any questions, concerns or further recommendations on (sub)manifests shoulg
sent to ADL.

ts.

be

All namespace declarations should be declared inside the <mani fest> element. This
includes any namespaces that are considered extensions toMS and ADL. Although
is not considered a requirement, based on the XML spegcifications, ADL considers thi
be a “best practice” and urges vendors and tools to provide this information.

XML Namespace: http://www. imsglobal .axg/xsd/imscp_vlpl
XML Namespace Prefix: imscp
XML Binding Representation: <manifest>

SCORM Requirements: The manifest element is the root element node for an IMS
Manifest. The root <manifest>¢lement shall exist 1 and only 1 time.

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
ConteéntyAggregation landonly 1
Resource landonly 1

Data Typey The <manifest> element is a parent element. Parent elements have no
values associated with them. Parent elements act as “containers” for other

this
S to

elements/attributes. The <manifest> element contains the following elements/attribiites.

Attributes:

32 andatan /. Tha attrihiitn idantifine thn manifact Thna

® illcl \IIIMIIUMLUI]}. LILEAYE %111 LAY 1Y) |uu||ul|\.o are rrmarmmre oL, rrre ldCIILI
is unlque within the Manifest [3]. The identifier attribute is typically prov
by an author or authoring tool during the development of the manifest. XML

Data Type: xs: ID.

ier

ided

e version (optional): The version attribute identifies the version of the Manifest

[3]. Itis used to distinguish between manifests with the same identifier. The
value has an SPM of 20 characters. XML Data Type: xs:string.
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e xml:base (optional): The xml :base attribute provides a relative path offset for

the content file(s) contained in the manifest [3]. The usage of this element is
defined in the XML Base [7] specification developed by the World Wide Web
Consortium (W3C). The value has an SPM of 2000 characters. XML Data Type:

xs:anyURI.

Elements:

e ___<metadata>

Exa

¢ <organizations>

¢ <resources>

¢ <manifest>

o <imsss:sequencingCollection>

mple:

<manfi fest identifier="SAMPLE1" version="1.3" xml:base="mycontent™

xmIns="http://www. imsglobal .org/xsd/imscp_vipl"

xmIns:adlcp="http://www.adlnet.org/xsd/adlcp_v1p3"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instagce"

Xxsi:schemalLocation=""http://www. imsglobal .org/xsd7\imscp_vipl
imscp_vlpl.xsd
http://www.adlnet.org/xsd/adlcp_vi1p3
adlcp_v1p3.xsd">

<[-- imsmanifest contents -->

</mahifest>
Code Ilustration 3-1: <manifest> Element
3.4.1.2. <metadata> Element
The kmetadata> element contains metddata describing the manifest [3]. It contains

relejant information that describes the content package (i.e., Content Aggregation) as a
whole. The <metadata> element-is considered the root node for metadata defined in a
content package. This means'that all metadata for a content package is defined as a child
of the <metadata> element,

XML Namespace: http://www. imsglobal .org/xsd/imscp_vlpl

XML Namespace Prefix: imscp

XML Binding Representation: <metadata>

SCORWM Requirements: SCORM places a requirement that all <manifest> elements

shallcontaim the fottowimg muttipticity Tequirements for the <metadatas efement:
SCORM Content Packaging Manifest Multiplicity
Application Profile Requirements
Content Aggregation landonly 1
Resource 1landonly 1
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Data Type: The <metadata> element is a parent element. Parent elements have no
values associated with them. Parent element acts as “containers” for other

elements/attributes. The <metadata> element contains the following elements/attributes:

Attributes:
e None

Elements:

e <schema>
e <schemaversion>
o {Metadata}

Example:

<manifest identifier="SAMPLE1" version="1.3" xml:base="mycontent/"
xmIns="http://www. imsglobal .org/xsd/imscp_vipl"
xmlIns:adlcp="http://www.adlnet.org/xsd/adlcp_v1p3’"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema- pnstance"
Xsi:schemalLocation=""http://www. imsglobal .org/xsd/imscp_vipl
imscp_vlpl.xsd
http://www.adlnet.org/xsd/adlcp_vip3
adlcp_v1p3.xsd'>
<metadata>
<schema>ADL SCORM</schema>
<schemaversion>2004 3rd Edition</schémaversion>
<adlcp: location>packageMetadata.xml</adlcp: location>

</metadata>
</manifest>
Code Illustration 3-2: <metadata> Element
3.4.1.3. <schema> Element

The <schema> element deseribes the schema that defines and controls the Manifest [3
Since this element is a.child of the metadata describing the package, the element is us
to describe the schema that controls the requirements of the manifest.

XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl
XML Namespace Prefix: imscp
XMl Binding Representation: <schema>

SCORM Requirements: SCORM places a requirement that the <schema> element

e

thal |

adhere to the following multiplicity requirements:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation landonly 1
Resource landonly 1

Data Type: The <schema> element is represented as a characterstring. XML Data Type:

Xs:string.
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SCORM requires that the <schema> element contain the following restricted vocabulary
token:

e ADL SCORM: This restricted token indicates that the Content Package is built in
accordance with the requirements defined by SCORM.

Example:

<man

ifest>

<

netadata>
<schema>ADL SCORM</schema>
<schemaversion>2004 3rd Edition</schemaversion>

<Ymetadata>
</mahifest>
Code lllustration 3-3: <schema> Element

3.4.14. <schemaversion> Element
The kschemaversion> element describes the version of the aboveschema (<schema>)
[3].
XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl
XML Namespace Prefix: imscp
XML Binding Representation: <schemaversion>
SCQORM Requirements: SCORM places a requirement that the <schemaversion>
element shall adhere to the following multiplicity requirements:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements

Content Aggregation landonly 1

Resource 1andonly 1
Datq Type: The <schemaversion> element is represented as a characterstring. XML
Datg Type: xs:string}
SCQRM requires that the <schemaversion> element contain the following restricted

vocgbulary token:

¢

2004 3rd Edition: This restricted token indicates that the Content Package is

utltin accordance with SCORM 2004 3rd Edition Content Aggregation Model.

CAM-3-22 SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1

© ISO/IEC 2009 — All rights reserved



https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

Example:

<manifest>
<metadata>
<schema>ADL SCORM</schema>
<schemaversion>2004 3rd Edition</schemaversion>

</metadata>
</manifest>
Code lllustration 3-4: <schemaversion> Element
3.4.1.5. {Metadata}

=

Metadata can be inserted into a manifest using an appropriate metadata scheme [3]. |
using metadata to describe SCORM Content Model Components, ADL highly
recommends, at a minimum, the use of the IEEE LOM metadata scheme: Organizatipns
may use various other metadata schemes if necessary (e.g., work being performed by
Dublin Core). This metadata describes the package as a whole~<There are several
mechanisms for inserting metadata in a manifest. Metadata,.can be inserted into a
manifest by extensions to the XML (inline metadata). ADL also provides a namespated
element (refer to Section 3.4.1.5.2: <location> Element).to permit a reference to a stand-
alone XML file. The {Metadata}, found as a child.of.the <metadata>, is optional (gan
appear 0 or More times using one of the mechanisms described). The example below
illustrates the use of inline XML extensions of the LOM elements.

SCORM Content Packaging Manifest Multiplicity
Application Profile Requirements
Content Aggregation 0 or More
Resource 0 or More

3.4.15.1. Metadata’using XML extensions

By definition, XML-can be extended by introducing elements and attributes from other
defined namespaces. Metadata can be inserted into the Content Package manifest by
using this type ef XML extension mechanism. There are several ways to add extensipn
elements inte'an XML document:

1. _Befining a namespace in an XML element with a specific prefix. In this method,
the specific namespace must be defined using the xmIns:<prefix> syntax in fthe
element. Typically, these prefixes are defined in the root node of an XML
element. However, this is not a requirement. The prefix and namespace can lpe

BEeLaL

definecHnany-elementastong-asthe-extended-elementsarenot used-priorto'the
declaration of the namespace (refer to Code Illustration 3-5: Inline Metadata
Example — Use of XML Prefix for an example).
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Example:

<manifest xmlns:lom = "http://ltsc.ieee.org/xsd/LOM">
<metadata>
<schema>ADL SCORM</schema>
<schemaversion>2004 3rd Edition</schemaversion>
<lom:lom>
<lom:general>
<lom:title>
<lom:string language="en-US">Title for the Package</lom:string>

<7tom-titiesS
</lom:general>
<lom:metaMetadata>
<lom:metadataSchema>LOMv1.0</lom:metadataSchema>
<lom:metadataSchema>ADLv1.0</lom:metadataSchema>
</lom:metaMetadata>
</lom: lom>
<Vmetadata>
</mahifest>

Code Illustration 3-5: Inline Metadata Example - Use of XML -Prefix

Defining a namespace in an XML element without a prefix:{in this method, the
namespace is defined at the point of use. By using this tfethod, the syntax is
stating that the element is from a particular namespace-and every child element of
this element is also from the namespace (refer to Code Illustration 3-6: Inline
Metadata Example — Use of XML Namespace for. an example).

[\

Example:

<man|i fest>
<metadata>
<schema>ADL SCORM</schema>
<schemaversion>2004 3rd Editien</schemaversion>
<lom xmIns="http://ltsc.ieeeiorg/xsd/LOM">
<general>
<title>
<string language="en-US">Title for the Package</string>
</title>
</general>
<metaMetadata>
<metadataSchema>LOMv1.0</metadataSchema>
<metadataSchema>ADLv1.0</metadataSchema>
</metaMetadata>
</lom>
<Vmetadatas>
</mahifest>

Code lllustration 3-6: Inline Metadata Example — Use of XML Namespace

3.4.15.2. <location> Element

The <location> element provides a means to describe the location where the metadata
describing the SCORM Content Model Component may be found. This may be a URI.
This is an ADL namespaced element extension to the IMS Content Packaging
Specification. The metadata creator has two options for expressing metadata in a Content
Package. The creator can either use the <location> element to express the location of
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the metadata record or place the metadata inline within the Manifest file, as described
previously. This value is affected by the use of xml :base values. Refer to Section
3.4.3.1: Handling the XML Base Attribute for more information on xml :base usage
requirements and guidance.

XML Namespace: http://www.adlnet.org/xsd/adlcp_v1p3

XML Namespace Prefix: adlcp

XML Binding Representation: <location>

SCORM Requirements: SCORM places a requirement that the <adlcp: locations
element shall adhere to the following multiplicity requirements:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation 0 or More
Resource 0 or More

Data Type: The <adlcp:location> element is represented-as a characterstring. The
characterstring has an SPM of 2000 characters. XML Data Type: xs:string.

Attributes:
e None
Elements:
e None

Example:

<manifest>
<metadata>
<schema>ADL SCORM</schema>
<schemaversien>2004 3rd Edition</schemaversion>
<adlcp: logation>course/metadata/course.xml</adlcp: location>

</metadata=
</manifest>
Code Illustration 3-7: <adlcp:location> Element
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3.4.1.6. <organizations> Element

The

<organizations> element describes one or more structures or organizations for the

content package [3].

XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl

XML Namespace Prefix: imscp

XM

SC(Q
the fi

SCQO
elem
<org
elem

Dat4
no v
elem
elem

Attr

Elen

_ Binding Representation: <organizations>
RM Requirements: SCORM places a requirement that all manifests shall adhere to
pllowing multiplicity requirements for the <organizations> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements

Content Aggregation landonly 1

Resource landonly 1

RM places a requirement that when building a Resource Content Package, this
ent is required to be represented in the manifest as an empty‘element (i.e.,
anizations/>). When building a Content Aggregation Content Package, this
ent is required to contain at least one <organization> sub-element.

L Type: The <organizations> element is a parent element. Parent elements have
hlues associated with them. Parent elements @ct as “containers” for other
ents/attributes. The <organizations> element contains the following
ents/attributes:

ibutes:

default (mandatory — for'a:Content Aggregation Content Package): The
default attribute identifies the default organization to use. The value of this
element must reference an identifier attribute of an <organization> element
that is a direct descendent of the <organizations> element. XML Data Type:
xs: IDREF.

hents:

<organization>
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Example:

<organizations default="TOC1">

<organization identifier="TOC1">
<title>Introduction to SCORM for LMS Vendors</title>
<l--organizations structure placed here -->

</organization>

<organization identifier="TOC2">
<title>Introduction to SCORM for Content Vendors</title>
<I--organizations structure placed here -->

</organization>
</organizations>
Code Illustration 3-8: <organizations> Element
3.4.1.7. <organization> Element

The <organization> element describes a particular hierarchical organization [3]. The
content organization is defined by the <organization> element.<Fhe content
organization is a conceptual term. The content organization can be a lesson, module,
course, chapter, etc. What a content organization defines is.dependent on an
organization’s curricular taxonomy. The <organization:> element represents an
Activity in the terms of IMS SS.

XML Namespace: http://www. imsglobal .org/xsd/imscp_vlpl
XML Namespace Prefix: imscp
XML Binding Representation: <organization>

SCORM Requirements: SCORM places a requirement that all manifests shall adhgre to
the following multiplicity requirements for the <organization> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content/Aggregation 1 or More
Resouree 0

For ResourceCpntent Packages, this element shall not appear. The <organizationg>
element (its'parent) is required to be empty.

Data-Type: The <organization> element is a parent element. Parent elements have no
values associated with them. Parent elements act as “containers” for other
elements/attributes. The <organization> element contains the following
glements/attributes:

Attributes:

e identifier (mandatory): An identifier for the organization that is unique within
the manifest file [3]. Typically this value is provided by an author or authoring
tool. XML Data Type: xs:ID.
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structure (optional): Describes the shape of the organization. The default value
of the structure attribute, if not provided, shall be hierarchical [3]. The value
has an SPM of 200 characters. XML Data Type: xs:string.
adlseq:objectivesGlobalToSystem (optional, default = true): This attribute
indicates that any mapped global shared objectives defined in sequencing
information (refer to Section 5.1.1: <sequencing> Element) are either global to
the learner and one experience of a content organization (false) or global for the
lifetime of the learner within the L MS (true) across all content organizations.

Elen

Exa

XML Data Type: xs:boolean.
hents:

<title>

<item>

<metadata>
<imsss:sequencing>

mple:

<org

</0or

pnizations>

brganization identifier="TOC1">

<title> Introduction to SCORM for LMS Vendors </title>

<item identifier="ITEM1" identifierref="RESQUREE1" isvisible="true">
<title>SCORM Run-Time Environment Requirements</title>

</item>

<item identifier="1TEM2" identifierref='RESOURCE2" isvisible="true">
<title>LMS Conformance Requirementss/title>

</item>

/organization>

panizations>

3.4.1

The
to hd
orga

XM
XM
XM

Code lllustratien‘3-9: <organization> Element

8. <title> Element

<title> element describes the title of the organization. This element could be used
Ip a learner decideswhich organization to choose [3]. Depending on what the
nization is descriping, this title could be for a course, module, lesson, etc.

| Namespace: http://www. imsglobal.org/xsd/imscp_vipl

| Namespace Prefix: imscp

Binding Representation: <title>

SCORM Requirements: SCORM places a requirement that all manifests shall adhere to
the following multiplicity requirements for the <title> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation landonly 1
Resource 0
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For Resource Content Packages, this element shall not appear. The <organizations>
element is required to be empty.

Data Type: The <title> element is represented as a characterstring element. The
characterstring has an SPM of 200 characters. XML Data Type: xs:string.

Example:

<organization identifier="TOC1"'>

<title>Introduction to the SCORM</title>
</organization>

Code Illustration 3-10: Organization <title> Element

3.4.1.9. <item> Element

The <item> element is a node that describes the hierarchical structuré& of the organizgtion
[3]. The <item> element represents an Activity in the content organization. The <item>
element describes a node within the organization’s structure. The <item> element can be
nested and repeated within other <item> elements to any-number of levels. This
structuring of <item> elements shapes the content organization and describes the
relationships between parts of the learning content.

The <item> element can act as a container of other <item> elements or as a leaf nodg. If
an <item> is a leaf node, then the <item> shall reference a <resource> element. If gn
<item> element is a parent element, the.<item> itself is not permitted to reference a
<resource> element (only leaf <items,elements are permitted to reference resources).

XML Namespace: http://www.iimsglobal .org/xsd/imscp_vipl
XML Namespace Prefix: imscp
XML Binding Representation: <item>

SCORM Requirements: SCORM places a requirement that all manifests shall adhgre to
the following multiplicity requirements for the <item> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation 1 or More
Resource 0

For Resource Content Packages, this element shall not appear. The <organizationg>

element is required to be empty.

Data Type: The <item> element is a parent element. Parent elements have no values
associated with them. Parent elements act as “containers” for other elements/attributes.
The <item> element contains the following elements/attributes:
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Attributes:

identifier (mandatory): An identifier attribute is an identifier, for the item,
that is unique within the Manifest. XML Data Type: xs: ID.

identifierref (optional): The identifierref attribute is a reference to an
identifier in the resources section or a (sub)manifest [3].

ADL Note: The IMS Global Learning Consortium, Inc., is working on a new

aplcamina Qs fia by o

verstorrof-the HMSContent Packaging-Spectfication—Oneof the majortssues-that
IMS is resolving deals with (sub)manifests, their use, requirements of use and QC
XML syntax requirements. At this time, ADL recommends not to use (19
(sub)manifests until completion of the IMS work. Any questions, concerns or.-
further recommendations on (sub)manifests should be sent to ADL. (,\(b'

If no identifierref is supplied, it is assumed that there is no content-associated
with this entry in the organization. The value has an SPM of 200Q"characters.
XML Data Type: xs:string.

isvisible (optional): The isvisible attribute indicates whether or not this item
is displayed when the structure of the package is displayed or rendered. If not
present, value is defaulted to be true [3]. The value-only affects the item for
which it is defined and not the children of the itemQr a resource associated with
an item. XML Data Type: xs:boolean.

parameters (optional): The parameters atfribute contains the static parameters
to be passed to the resource at launch time;~The parameters attribute should only
be used for <item> elements that reference <resource> elements. The value has
an SPM of 1000 characters. XML Data Type: xs:string.

The accepted syntax for the parameters attribute value shall be:

e #H<parameter>
o <name>=<value>(&<name>=<value>)*(#<parameter>)
o 7?<name>=<value>(&<name>=<value>)*(#<parameter>)

Where:

e <parameter>, <name> and <value> is some implementation defined
characterstring value

o )=is required to separate the <name> and <value> pair

e & isrequired to separate multiple sets of <name> and <value> pairs

e (&<name>=<value>)* indicates that 0 or more <name> and <value> pairs

can be concatenated together

The characters used in the parameters value may need to be URL encoded. RFC
3986 defines the requirements for encoding URLS.

Elements:

<title>
<item>
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e <metadata>

e <adlcp:timeLimitAction>

e <adlcp:dataFromLMS>

e <adlcp:completionThreshold>
e <imsss:sequencing>

e <adlnav:presentation>

Example:

<organization>
<item identifier="ITEM3" identifierref="RESOURCE3" isvisible="true"
parameters=""?width=500&#038; length=300"">
<title>Content 1</title>

</item>
</organization>
Code Illustration 3-11: <item> Element
3.4.1.10. <title> Element

The <title> element describes the title of the item [3].

XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl
XML Namespace Prefix: imscp

XML Binding Representation: <title>

SCORM Requirements: SCORM places a requirement that all manifests shall adhgre to
the following multiplicity requirements for the <title> element:

SCORM Content Packaging Manifest Multiplicity

Application Profiie Requirements
Content Aggregation landonly 1
Resource 0

For Resource Content Packages, this element shall not appear. The <organizationg>
element is required to be empty. Consequently, no <item> or <title> will be provided.

Data Type:- The <title> element is represented as a characterstring element. The
characterstring has an SPM of 200 characters. XML Data Type: xs:string.

Example:

Ulgall;Lat;Ull
<item identifier="1TEM3" identifierref="RESOURCE3" isvisible="true'>
<title>Content 1</title>

</item>
</organization>
Code Illustration 3-12: Item <title> Element
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3.4.1.11. <item> Element

The <item> element can be nested an arbitrarily number of levels. This is typically based
on the content structure of the aggregation. The <item> element can appear 0 or More
times as a child of an <item> element (refer to Section 3.4.1.9: <item> Element for more
details on the <item> element.)

3.4.1.12. <metadata> Element

The kmetadata> element contains metadata describing the item [3]. It contains relevant
infofmation that describes the <item> element (i.e., Activity) as a whole. The
<metadata> element is considered the root node for metadata describing the activity,
This|means that all metadata for the activity is defined as a child of the <metadata>
element.

XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl
XML Namespace Prefix: imscp
XML Binding Representation: <metadata>

SCORM Requirements: SCORM places a requirement that all manifests shall adhere to
the fpllowing multiplicity requirements for the <metad&ta> element:

SCORM Content Packaging Manitest Multiplicity

Application Profile Requirements
Content Aggregation Qorl
Resource 0

For Resource Content Packages, this element shall not appear. The <organizations>
element is required to be empty.

Datq Type: The <metadata>-glement is a parent element. Parent elements have no
valugs associated with them(_Parent elements act as “containers” for other
elements/attributes. Thei<metadata> element contains the following elements/attributes:

Attributes:

4« None
Elements:

{Metadata} — Refer to Section 3.4.1.5: {Metadata} for information on the
ibclusion of metadata

ADL Note: This is different from the <metadata> element defined in Section 3.4.1.2:
<metadata> Element. The IMS Content Packaging Specification only permits the
<schema> and <schemaversion> elements on the <metadata> element defined as a child
of the <mani fest> element.
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Example:

<organization>
<item>
<title>The organization title</title>
<metadata>
<adlcp:location>lessonl/lessonlMD.xml</adlcp: location>
</metadata>
</item>
</organization>

Code lllustration 3-13: Item <metadata> Element

3.4.1.13. <timeLimitAction> Element

The <timeLimitAction> element defines the action that should be taken-when the
maximum time allowed in the current attempt of the activity is exceeded. All time
tracking and time limit actions are controlled by the SCO.

This element is an ADL defined extension to the IMS Content Packaging Specification.
The element shall only appear, if needed, as a child of a ledf’<item> element that
references a SCO. Only those <item> elements that reference a SCO resource can
contain the <timeLimitAction> element.

The LMS shall use the value of the <timeLimitAction> element, if provided, to
initialize the cmi . time_limit_action datamodel element (refer to the SCORM RTE
book [2]). If the content developer defines:a time limit action, then the SCO is
responsible for all behaviors based on thetime out (if the time out occurs).

XML Namespace: http://www.adinet.org/xsd/adlcp_vip3
XML Namespace Prefix: adlep
XML Binding Representation: <timeLimitAction>

SCORM Requirements: SCORM places a requirement that all manifests shall adhere to
the following multiplicity requirements for the <timeLimitAction> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation OQorl
Resource 0

For Resource Content Packages, this element shall not appear. The <organizationg>

alomont 1c racunirad tn ho Aamntyy
CICITIVTIUTY |\.,U|ul|\.u U VLo \:Illrll.y-

Data Type: The <timeLimitAction> element is represented as a characterstring. The
characterstring is required to be one of following set of restricted characterstring tokens:

e exit,message: The learner should be forced to exit the SCO. The SCO should
provide a message to the learner indicating that the maximum time allowed for the
learner attempt was exceeded.
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e exit,no message:. The learner should be forced to exit the SCO with no
message.

e continue,message: The learner should be allowed to continue in the SCO. The
SCO should provide a message to the learner indicating that the maximum time
allowed for the learner attempt was exceeded.

e continue,no message: Although the learner has exceeded the maximum time
allowed for the learner attempt, the learner should be given no message and should

n

ot be forced to exit the SCO.

If th
time
appr

Exa

s feature is used within the SCO, the SCO shall keep track of the time affecting this
put period and provide the informative message indicating the timeout (if
ppriate).

mple:

<org
<

</or

pnization>
item identifier="ITEM3" i1dentifierref="RESOURCE3" isvisible="true">
<title>Content 1</title>
<adlcp:timeLimitAction>exit,no message</adlcp:timeLimi€Action>
/item>
panization>

3.4.1

The
SCQ

Code Illustration 3-14: <timeLimitAction> Element

4. <dataFromLMS> Element

<dataFromLMS> element provides initialization data expected by the resource (i.e.,
) represented by the <item> after launch:=~This data is opaque to the LMS and only

has functional meaning to the SCO. This.element shall not be used for parameters that

the 9
func
item
This
The
<iteg
elerr

The
cmi J

[2]).

CO may need during the launch (guery string parameters). If this type of
fionality is required, then the developer should use the parameters attribute of the
referencing the SCO resource.

element is an ADL defined extension to the IMS Content Packaging Specification.
lement shall only appear, if needed, as a child of a leaf <item> element. Only those
m> elements thatreference a SCO resource can contain the <dataFromLMS>

ent).

| MS shalluse the value of the <dataFromLMS> element, if provided, to initialize the
launch.data data model element (refer to SCORM Run-Time Environment book

XM

| Namespace: http://www.adlnet.org/xsd/adlcp_v1p3

XML Namespace Prefix: adlcp

XML Binding Representation: <dataFromLMS>

SCORM Requirements: SCORM places a requirement that all manifests shall adhere to
the following multiplicity requirements for the <dataFromLMS> element:
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SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation Oorl
Resource 0

For Resource Content Packages, this element shall not appear. The <organizations>
element is required to be empty.

Data Type: The <dataFromLMS> element is represented as a characterstring element.

The characterstring has an SPM of 4000 characters.

Example:

<organization>
<item identifier="ITEM3" identifierref="RESOURCE3" isvisibles™true">
<title>Content 1</title>
<adlcp:dataFromLMS>Some SCO Information</adlcp:dataFromlMS>

</item>
</organization>
Code lllustration 3-15: <dataFromLMS>Element
3.4.1.15. <completionThreshold> Element

The <completionThreshold> element defines-a’threshold value that can be used by the
SCO resource referenced by the <item> forawhich the <completionThreshold> is
defined. This element is an ADL defined-extension to the IMS Content Packaging
Specification. The element shall only appear, if needed, as a child of a leaf <item>
element. Only those <item> elements that reference a SCO resource can contain the
<completionThreshold> element).

The LMS shall use the value-of the <completionThreshold> element, if provided, t¢
initialize the cmi .completion_threshold data model element (refer to the SCORM
RTE book [2]). This.vatue can be used by the SCO to determine completion.

XML Namespace: ‘http://www.adlnet.org/xsd/adlcp_v1p3
XML Namespace Prefix: adlcp
XML Binding Representation: <completionThreshold>

SCORM Requirements: SCORM places a requirement that all manifests shall adhgre to
the following multiplicity requirements for the <completionThreshold> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation
Resource 0

For Resource Content Packages, this element shall not appear. The <organizations>
element is required to be empty.
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Data Type: The <completionThreshold> element is represented as a decimal value
between the range of 0.0 and 1.0 element.

Example:

<organization>
<item identifier="ITEM3" identifierref="RESOURCE3" isvisible="true">
<title>Content 1</title>
<adlcp:completionThreshold>0.75</adlcp:completionThreshold>

</item>

</orpanization>

Code Illustration 3-16: <completionThreshold> Element

3.4.1.16. <sequencing> Element
Refer to Section 5.1.1: <sequencing> Element.

3.4.1.17. <presentation> Element
Refer to Section 5.2.1: <presentation> Element.

3.4.1.18. <metadata> Element

The kmetadata> element is metadata describing the-organization [3]. It contains relevant
infofmation that describes the <organization> element (i.e., Content Organization) as a
whole. The <metadata> element is considered the root node for metadata describing the
content organization. This means that all metadata for the content organization is defined
as a child of the <metadata> element.

XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl
XML Namespace Prefix: imscp
XML Binding Representation: <metadata>

SCORM Requirements: SCORM places a requirement that all manifests shall adhere to
the fpllowing multiplicity requirements for this <metadata> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation Oorl
Resource 0

For Resource Content Packages, this element shall not appear. The <organizations>
element is required to be empty.

Data Type: The <metadata> element is a parent element. Parent elements have no
values associated with them. Parent elements act as “containers” for other
elements/attributes. The <metadata> element contains the following elements/attributes:
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Attributes:

e None
Elements:

o {Metadata} — Refer to Section 3.4.1.5: {Metadata} for information on the
inclusion of metadata.

ADL Note: This is different from the <metadata> element defined in Section 3.4.1.2:

<metadata> Element. The IMS Content Packaging Specification only permits the
<schema> and <schemaversion> elements on the <metadata> element defined@s-a ¢hild
of the <manifest> element.

Example:

<organization>
<title>Introduction to SCORM</title>
<item identifier="ITEM1" identifierref="RESOURCE1" isvisible="true">
<title>SCORM Run-Time Environment Requirements</title>

</item>
<metadata>
<adlcp:location>activities/activitylMD.xml</adlcp: location>
</metadata>
</organization>
Code Illustration 3-17: Organization <metadata> Element
3.4.1.19. <sequencing> Element

Refer to Section 5.1.1: <sequencing>"Element.

3.4.1.20. <resources> Element

The <resources> element is a collection of references to resources. There is no
assumption of order or-hierarchy of the individual <resource> elements that the
<resources> element contains [3].

XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl
XML Napiespace Prefix: imscp

XML-Binding Representation: <resources>

SCORM Requirements: SCORM places a requirement that all manifests shall adhgre to

thefottowing muttipticity Tequirerments for the <resourcess etement:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation landonly 1
Resource landonly 1

Data Type: The <resources> element is a parent element. Parent elements have no
values associated with them. Parent elements act as “containers” for other
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elements/attributes. The <resources> element contains the following
elements/attributes:

Attributes:

e xml:base (optional): The xml:base attribute provides a relative path offset for
the content file(s) [3]. The usage of this element is defined in the XML Base [7]
Working Draft from the W3C. The value has an SPM of 2000 characters. XML

Data Tvne: xs-anviRl
PALu 24

Elements:

o <resource>

Example:

<man|i fest>
<metadata/>
<prganizations/>
<fresources>
<resource identifier="RESOURCEL1" adlcp:scormType="'sco" type="webcontent"
href="lessonl.htm">
<file href="lessonl_htm"/>
</resource>
<resource identifier="RESOURCE2" adlcp:scormType="'sco" type="'webcontent"
href="introl._htm">
<file href="introl.htm"/>
</resource>
<resource identifier="RESOURCE3" adlcpiscormType="asset"
type="webcontent” href="contentl.htm">
<file href="contentl.htm"/>
</resource>
<resource identifier="RESOURCE4' adlcp:scormType="'sco" type="'webcontent"
href="summaryl.htm*>
<file href="summaryl._htm"/>

</resource>
<V/resources>
</mahifest>
Code lllustration 3-18: <resources> Element
3.4.1.21. <resource> Element

The kresourcé> element is a reference to a resource [3]. There are two primary types of
resoyirces.defined within SCORM:

4 “SCOs

e Assets
XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl
XML Namespace Prefix: imscp

XML Binding Representation: <resource>
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SCORM Requirements: SCORM places a requirement that all manifests shall adhere to

the following multiplicity requirements for the <resource> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation 0 or More
Resource 0 or More

A leaf <item> element is required to reference a resource (SCO resource or Asset

resource). If an <item> references a resource, this resource is subject to being identified
for delivery and launch to the learner. If an <item> references a <resource>, then the
<resource> element shall meet the following requirements:

e The type attribute should be set to webcontent.

e The adlcp:scormType shall be set to sco or asset.

e The href attribute shall be required.

Data Type: The <resource> element is a parent element. Rarent elements have no
values associated with them. Parent elements act as “contaifers” for other
elements/attributes. The <resource> element contains the following elements/attribiites:
Attributes:

e identifier (mandatory): The identifier attribute represents an identifier, of
the resource, that is unique within the'scope of its containing manifest file [3]
This identifier is typically provided by an author or authoring tool. XML Data
Type: xs:1D.

e type (mandatory): The typeattribute indicates the type of resource [3]. The
value has an SPM of 1000 characters. XML Data Type: xs:string.

e href (optional): Theshref attribute is a reference a Uniform Resource Locatqr
(URL) [3]. The href attribute represents the “entry point” or “launching point”
of this resource:-External fully qualified URLSs are also permitted. The URL may
also contain additional parameters (refer to Section 3.4.3.3: Handling Additignal
Parameters as Part of URLs for information regarding the handling of these
parameters). This value is affected by the use of xml :base values. Refer to
Section 3.4.3.1: Handling the XML Base Attribute for more information on
xml :base usage requirements and guidance. The value has an SPM of 2000
characters. The SPM represents the length of the href with the values of any
xml :base applied to it. XML Data Type: xs:string.

e xml:base (optional): The xml:base attribute provides a relative path offset fpr
the files contained in the manifest. The usage of this element is defined in the
XML Base Working Draft from the W3C. The value has an SPM of 2000
characters. XML Data Type: xs:anyURI.

e adlcp:scormType (mandatory): The adlcp:scormType attribute defines the type
of SCORM resource. This is an ADL extension to the IMS Content Packaging
Information Model. XML Data Type: xs:string. The character string is
restricted and shall be one of the following characterstring tokens (sco or asset).
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Where sco indicates that the resource is a SCO resource and asset indicates that
the resource is an Asset resource.
Elements:

e <metadata>
o <Ffile>
e <dependency>

Exampte:

<respurces>
<resource identifier="R_A2" type="webcontent" adlcp:scormType="'sco"
href="scol.html"'>
<file href="scol.html"/>
/ resource>
resource identifier="R_A3" type="webcontent" adlcp:scormType=""sco
href="sco3.html"'>
<file href="sco3.html"/>
/ resource>
resource identifier="R_A5" type="webcontent" adlcp:scorpJype="asset"
href="pics\distress_sigs_add. jpg'>
<file href="pics\distress_sigs_add.jpg"/>

AN

AN

<V/resource>
</repources>
Code Illustration 3-19: <resource>Element
3.4.1.22. <metadata> Element

The kmetadata> element is metadata descriljing the resource [3]. It contains relevant
information that describes the <resource> element as a whole. The <resource>
element may represent a SCO or an Asset. This depends on the value of the
adlgp:scormType attribute. The smetadata> element is considered the root node for
metgdata describing the resourcei- This means that all metadata for the resource is
defined as a child of the <metadata> element.

XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl
XML Namespace Prefix: imscp
XML BindingRepresentation: <metadata>

SCORM-Requirements: SCORM places a requirement that all manifests shall adhere to
the fpllewing multiplicity requirements for the <metadata> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation Oorl
Resource Oorl

Data Type: The <metadata> element is a parent element. Parent elements have no
values associated with them. Parent elements act as “containers” for other
elements/attributes. The <metadata> element contains the following elements/attributes:
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Attributes:
e None
Elements:

o {Metadata}: Refer to Section 3.4.1.5: {Metadata} for information on the
inclusion of metadata.

T~

ADENoter—ThisTs different fronmthe <metadatas etement defimed i Sectionm 341
<metadata> Element. The IMS Content Packaging Specification only permits the
<schema> and <schemaversion> elements on the <metadata> element defined as a ¢hild
of the <mani fest> element.

Example:

<resources>
<resource identifier="R_A2" type="webcontent" adlcp:scormType=""sco"
href="scol.html"'>
<file href="scol.html"/>
<metadata>
<adlcp:location>resources/resourcelMD.xmli</adlcp:location>
</metadata>
</resource>
</resources>

Code lllustration 3-20: Respurce <metadata> Element

3.4.1.23. <file> Element

The <file> element is a listing of files that a resource described by a <resource>
element requires for delivery. .This element is repeated as necessary for each file for g
given resource. The element acts as an inventory system detailing the set of files usegl to
build the resource. The <fite> element represents files that are local to the content
package. For all files.that are required for delivery of the content package in a SCORM
run-time environmentiand are local to the content package (physically located in the
content package)y.a <file> element shall be used to represent the file relative to the
resource in which it is used. If the resource identified by a <resource> element is lofal
to the package, then the resource itself shall be identified as a <file> element. The
launch location of the <resource> (<resource>’s href value) shall be used as the hiref
of thé file. The value of the <file> element’s href attribute should not contain any
parameters that may have been defined on the <resource> element’s href attribute.

All of the physical files that are included in the content package should be referencedi by

a file element. Leaving these references to the physical files out of the manifest may
cause a wide range of problems.

XML Namespace: http://www.imsglobal.org/xsd/imscp_vipl
XML Namespace Prefix: imscp

XML Binding Representation: <file>
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SCORM Requirements: SCORM places a requirement that all manifests shall adhere to
the following multiplicity requirements for the <file> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation 0 or More
Resource 0 or More

Data Type: The <file> element is a parent element. Parent elements have no values

assogiated with them. Parent elements act as “containers” for other elements/attributes.
The kfile> element contains the following elements/attributes:
Attributes:

4 href (mandatory): The href attribute identifies the location of the file"{3]. This
value is affected by the use of xml :base values. Some systems may ftreat this
value as case sensitive, developers should be aware of this and ensure that values
used match the resources being referenced. Refer to Section 3.4.3.1: Handling the
XML Base Attribute for more information on xml :base usage requirements and
guidance. The value has an SPM of 2000 characters. The'SPM represents the
length of the href with the values of any xml :base applied to it. XML Data
Type: xs:string.

Elements:
¢ <metadata>
Example:
<respurce identifier="R_A2" type="webcontent" adlcp:scormType="'sco"

AN

</re

href="scol.html">
file href="assets/imagel.gif’/>
fFile href="scol.html"/>
File href=""assets/common/APIWrapper.js'/>
source>

3.4.1

The
infor
elem

Code Illustration 3-21: <file> Element

24. <metadata> Element

<metadata> element is metadata describing the file [3]. It contains relevant
mation that describes the <file> element (i.e., Asset) as a whole. The <metadata>
ent’is considered the root node for metadata describing the Asset. This means that

all

etadata Tor the Asset IS deTined as a child oT the <metadata> element.

XML Namespace: http://www.imsglobal.org/xsd/imscp_vlipl

XML Namespace Prefix: imscp

XML Binding Representation: <metadata>
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SCORM Requirements: SCORM places a requirement that all manifests shall adhere to

the following multiplicity requirements for the <metadata> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation Oorl
Resource Oorl

Data Type: The <metadata> element is a parent element. Parent elements have no

values associated with them. Parent elements act as “containers” for other
elements/attributes. The <metadata> element contains the following elements/attriby

Attributes:
e None
Elements:

o {Metadata} — Refer to Section 3.4.1.5: {Metadata} fotr information on the
inclusion of metadata.

ADL Note: This is different from the <metadata> element defined in Section 3.4.1.}
<metadata> Element. The IMS Content Packaging,Specification only permits the
<schema> and <schemaversion> elements on.thé <metadata> element defined as a
of the <manifest> element.

Example:

ites:

O

hild

<resource identifier="R_A2" type=Iwebcontent' adlcp:scormType="sco"
href=""scol.html">
<file href="assets/imagelgif'>
<metadata>
<adlcp:location>assets/assetl.xml</adlcp:location>
</metadata>
</file>
<file href="scol_ html"/>
<file href="assets/common/APIWrapper.js"/>
</resource>

Code Illustration 3-22: File <metadata> Element

3.4.1(25. <dependency> Element

The'<dependency> element identifies a resource whose files this resource (the resour

in which the dependency is declared in) depends on [3]. The resource that the

<dependency> references can act as a container for multiple files that the resource
containing the <dependency> is reliant on.

XML Namespace: http://www.imsglobal .org/xsd/imscp_vlpl
XML Namespace Prefix: imscp

XML Binding Representation: <dependency>
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SCORM Requirements: SCORM places a requirement that all manifests shall adhere to
the following multiplicity requirements for the <dependency> element:

SCORM Content Packaging Manifest Multiplicity

Application Profile Requirements
Content Aggregation 0 or More
Resource 0 or More

Data Type: This element is represented as an empty element. The <dependency>

element only contains attributes.
Attributes:

4 identifierref (mandatory): The identifierref attribute references an
identifier attribute of a <resource> (within the scope of the <manifest>
element for which it is defined) and is used to resolve the ultimate lo6cation of the
dependent resource. The identifierref is not permitted to reférence a resource
defined in a (sub)manifest. The value has an SPM of 2000 characters. XML Data
Type: xs:string.

Elements:

« None

Example:

<respurces>

<resource identifier="R_A2" type="webcontent" adlcp:scormType="'sco"
href="scol.html*>

<file href="scol.html"/>

<dependency identifierref="R\ 'A5"/>

/ resource>

Fesource identifier="R_A5} type="‘webcontent™ adlcp:scormType="asset"
href="pics\distress_sigs_add.jpg'>

<file href="pics\distress_sigs_add.jpg"/>

JANAY

<Vresource>
</repources>
Code Illustration 3-23: <dependency> Element
3.4.1.26. <manifest> Element

Refear toSection 3.4.1.1; <manifest> Element.

ADLNote—The HmtS-Globattearning-Consortium-tnc. s workingomanew versionof
the IMS Content Packaging Specification. One of the major revisions that IMS is
resolving deals with (sub)manifests, their use, requirements of use and XML syntax
requirements. At this time, ADL recommends not to use (sub)manifests until completion
of the IMS work. Any questions, concerns or further recommendations on (sub)manifests
should be sent to ADL.
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3.4.1.27. <sequencingCollection> Element
Refer to Section 5.1.12: <sequencingCollection> Element.

3.4.2. Content Package Manifest Extensions

The IMS Content Packaging Specification allows for communities to place their own
nampcpar‘prl elements fhmughnut the manifest. SCORM carries this Ir\mr"rir‘p with a set of

extensions. These sets of extensions are required to meet various requirements and-id
help in the application profiling of the various specifications and standards described|in
SCORM. The extensions are defined in three separate XML Schema Definition” (XSD)
files. These files are:

e adlcp_vip3.xsd: Describes SCORM Content Packaging extensions. These
extension elements and attributes are defined within the
http://www.adlnet.org/xsd/adlcp_v1p3 namespace.~ ADL reserves the
namespace and the adlcp: prefix to indicate elements-of that namespace. These
extension elements are described in detail in Section 3.4.1: Manifest File.

e adlseq_vi1p3.xsd: Describes SCORM Sequencing extensions. These extengion
elements and attributes are defined within the
http://www.adlnet.org/xsd/adlseq)v1p3 namespace. ADL reserves the
namespace and the adlseq: prefix.todindicate elements of that namespace. These
extension elements are described.in'detail in Section 3.4.1: Manifest File.

e adlnav_v1p3.xsd: Describes'SCORM Navigation extensions. These extensjon
elements and attributes arerdefined within the
http://www.adlnet.org/xsd/adlnav_vip3 namespace. ADL reserves the
namespace and the.adlnav: prefix to indicate elements of that namespace. These
extension elements-are described in detail in Section 3.4.1: Manifest File.

Extending the manifest with an organization-defined extension could cause a low dedree
of semantic intergperability. Organizations that do not recognize the extension may not
know how to.deal with the extension properly and may ignore the extensions. To kedap a
high degree of semantic interoperability and, if the need arises, to extend the manifes
ADL recommends that vertical communities work to a consensus on building a set of
interoperable extensions.

3.4.37 Content Package Manifest Href Handiing

An “href” is used to describe the location of a <file> or <resource> identified in the
content package manifest. This location can either be an internal URL or an external

URL. According to the IMS Content Packaging Version 1.1.3 Final Specification, the
value of an href is to be constructed according to the rules expressed in RFC 3986 [8].
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3.4.3.1. Handling the XML Base Attribute

The XML Base [7] is a construct used to explicitly specify the base URL of a document
in resolving relative URLSs in links to files in a Content Package. The URLs can be
prefixed by an XML Base attribute. This allows an author or authoring tool to specify
and/or offset the base directory so that it is not necessary to repeat the base directory in
every use of that URL.

The default base directory is the location of the package. This concept is known as

“relgtive to the package.” The only way to explicitly override this default base directory
is to|reference a file with an absolute path that is external to the package. If the file is net
extefnal to the package, any XML Base value will simply offset the default base
diregtory. The XML Base attribute can be either:

p A relative URL (describing the offset from the root of the package, e:g.,
Course/Lesson/), or

» External URL (external from the package, e.g., http://www.adInet.gov/content/).

Trailing slashes are required to be at the end of any XML Base value. When referencing
local files in the content package, the URL, including XML Base, shall not begin with a
leading forward slash (“/”). As defined in RFC 3986, a path with a leading forward slash
indigates the absolute path of that file. Using a leading.slash denotes the root of the local
host| With this in mind, the use of a leading forward§lash is not permitted to minimize
misipterpretation and increase portability.

The IMS Content Packaging XML Binding Specification allows for the use of the XML
Basq attribute in the <manifest>, <resources> and <resource> elements.

If the XML Base attribute is present in-the <manifest> element, all URLs found within
the ghild elements of the <manifests> element shall use the XML Base value to construct
the dctual href value. This includes the href values for the <resource> and <file>
elements and the value held,inthe <adlcp: location> element.

<manfi fest xml :base=""Course/"">
<prganizations>
<organization
<item_identifier="ID1" identifierref="R_ID1"></item>
</organization>
/organizations>
resources>
<rKesource identifier="R_ID1"
href="Lesson01/Topics/index.htm"></resource>
</resources>

JANIVAN

</manifest>

Code Illustration 3-24: XML Base Defined on <manifest> Element

Because of the use of the XML Base attribute in the <manifest> element and an href
exists within the child hierarchy of the <manifest> element, the actual href for the
resource, shown in Code lllustration 3-24: XML Base Defined on <manifest> Element,
iS: Course/Lesson01/Topics/index.htm.

CAM-3-46 SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1
© ISO/IEC 2009 — All rights reserved



https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

If the XML Base attribute is present in the <resources> element, all URLs found within
the child elements of the <resources> element shall use the XML Base value to
construct the actual href value.

<mani fest>
<organizations>
<organization>
<item identifier="ID1" identifierref="R_ID1"></item>
</organization>

IIUI Ual 1 ;Lat;\.u |b=)
<resources xml:base=""Course/Lesson01/"'>
<resource identifier="R_ID1" href="Topics/index.htm"></resource>
</resources>
</manifest>

Code lllustration 3-25: XML Base Defined on <resources> Element

Because of the use of the XML Base attribute in the <resources> €lement and an hrgf
exists within the child hierarchy of the <resources> element, the<actual href for the
resource, shown in Code lllustration 3-25: XML Base Defined,on <resources> Element,
IS: Course/Lesson01/Topics/index.htm

If the XML Base attribute is present in the <resource>¢lement, all URLs found within
the child elements of the <resource> element shalliuse the XML Base value to consfruct
the actual href value.

<manifest>
<organizations>
<organization>
<item identifier="1D1" jxdentifierref="R_ID1">
</item>
</organization>
</organizations>
<resources>
<resource identifier="R_ID1" xml:base="Course/Lesson01/Topics/"
href=index.htm">
</resource>
</resources>
</manifest>

Code Illustration 3-26: XML Base Defined on <resource> Element

Because-of the use of the XML Base attribute in the <resource> element and an hreff
exists-within the child hierarchy of the <resource> element, the actual href for the
resource, shown in Code Illustration 3-26: XML Base Defined on <resource> Element,
IS: Course/Lesson01/Topics/index.htm.

If a combination of XML Base attributes is used throughout the Manifest, the value of the
XML Base attribute shall be appended in the order of the hierarchy of these elements to
form the actual URL. The <manifest> element’s XML Base value comes first, followed
by the <resources> elements XML Base value, followed by the <resource> elements
XML Base value, followed by the href attribute’s value.
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<manifest xml:base="Course/">

<organizations>

<organization>
<item identifier="ID1" identifierref="R_ID1"></item>

</organization>

</organizations>

<resources xml:base="Lesson01/"*>
<resource identifier="R_ID1"

href="index.htm" xml:base="Topics/*">

</resource>

Lraocolix P=S
<FFesourees

</mahifest>

Code Illustration 3-27: XML Base Defined on All Permitted Elements

Becquse of the use of the XML Base attributes in the <manifest>, <resources*-and
<regource> elements and an href exists as an attribute of the <resource>relement, the
actugl href for the resource, shown in Code Illustration 3-27: XML BaséDefined on All
Permitted Elements, is: Course/Lesson01/Topics/index.htm.

When using the xml :base attribute, care should be taken in regardsto the SPM defined
for the xml :base and href attribute values. The xml :base atiribute has an SPM of 2000
characters. This SPM applies not only to the actual value held by the xml :base attribute,
but glso impacts the overall SPM for the href attribute,, The SPM of 2000 characters
defined for the href attribute represents the SPM fordhe length of the href after all of
the ¥ml :base attributes have been applied to the hréf to form the absolute URL. So
developers should keep this SPM in mind whenusing the xml :base attribute in
conjunction with the href attribute. Violatingthe SPM may cause interoperability issues
between different systems.

3.4.3.2. URL Encoding and Decoding

In sqme situations the URLs used in defining the location of the files or resource may
need to be encoded. RFC 3986 defines the rules and requirements for encoding URLSs.
Sect|ons 2.2 through 2.4+«f ‘RFC 3986 describe how and when to encode or decode
URLSs. Some characters-have a "structural” purpose as delimiters in a URL and may not
be escaped when they serve that purpose. Those characters are:

"[*4nthe schema part of the URL, or as a separator in the path part of a URL
*:*In the schema part of the URL

"#" as the lead character for an anchor value
"&" as the separator hetween parameters

"?" as the separator between the path part of a URL and the parameters
"=" as the separator between a parameter value and the parameter name
"%" as an escape indicator.

7

If one of those characters exists in the URL, but not for that purpose, it must be encoded
(or escaped). With this in mind, it would be incorrect to take a complete URL such as
"Course/Lesson/Module/Resources/bar.html™ and just escape it using an
ECMAScript escape function, since that would change the path separator slashes that are
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required for interpretation of the URL into escaped characters. On the other hand, if the
value of a parameter that is included as part of the URL contains a slash character, that
character must be escaped. So escaping must be done before assembling the parts of the
URL, by escaping the segments that need to be escaped and then assembling those parts
with delimiters that should not be escaped.

Additionally, double encoding shall not be used when the URL is included in a manifest.
Thus the value of an href attribute for a resource shall be a string that contains a valid

[H =Y EEHNEY PPN PN SNV ON WPV~ I N PYETZON SO | “ONIV VS-SR TP O T- WP~ V. ¥ N N SO -
UNL T UIC TAAQLLU TUTTTIAt TTYUTTTU LU Taulivim uic TCouurit T a vVt UTUVVOTT.

Furthermore, if parameters are specified for an <item>, they shall be properly escapef for
use in a URL. For example, suppose that the following parameters are needed for a
particular SCO:

e "?ratio=3/4&scal e=100&l abel =G | bert & Sullivan"

The example above is not a valid parameter value because it contains illegal charactefs.
The “/” in “3/4” needs to be escaped because it is not part of the URL and it is not us¢d as
a separator in the path. Also, the “&” in “Gilbert & Sullivan’’>needs to be escaped
because it is not used as a separator between parameters:~The correctly escaped
equivalent to these parameters is:

e "ratio=3%F4&scal e=100& abel =G | bert %26 Sul |l i van"
However, the following is not correctly escaped because characters are double-escapgd:
e "ratio=3%252F4&scal e=100& abel =G | bert %2526 Sul | i van"

Since manifests are implemented in“XML, the XML rules for escaping must also be
followed. For example, the “&’-may appear in its literal form only when used within a
comment, processing instruction or a CDATA section according to the XML 1.0
standard. If they are needed-elsewhere, as in the above example, it must be escaped Using
either numeric character references or strings (“%26” or “&amp;”). The following wpuld
be the correct value fo,use in the parameters attribute of the item element:

e "ratio=392F4%26scal e=100%26! abel =G | bert %26 Sul livan"
It is permitted to escape other characters such as the “=" or the “ * such as:

o~ "rati o¥8D3%2F4%26scal e¥8D100%26! abel ¥8DG | bert ¥209%26%20Sul | i vap"

34.3.3. Handling Additional Parameters as Part of URLs

There may be situations where content objects require information at launch time in order
for the content object to operate properly. This information is sometimes referred to as
launch parameters (or query strings). There are currently two mechanisms for
representing query strings in a Manifest.

e Option 1: As part of the <resource> or <file> href attribute. The
content developer can place the query string as part of the href. An example
of this is:

SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-3-49
© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/I

EC TR 29163-2:2009(E)

<resource href="foo.html?Topic=1">
<!-- resource information -->
</resource>

Code Illustration 3-28: Parameters defined on Href Attribute

e Option 2: Using the parameters attribute of the <item>. The content
developer also has the option of placing the query string or launch parameters

Alsa
inclu

mrthe-parametersattribute of the<irtem>that referencesa<resources—the
href attribute in the <resource> element is the URL used to launch the
resource, which may or may not resolve to a file in the package. The href in
the <File> element specifies a file name and, if, required, the installation|path
relative to the package installation "root" directory. These are not redundant,
because they are not necessarily the same. For example, the href-in'the
<resource> element might very well be something like
"scos/foo.html#xyz", while the corresponding <file> hrefis
"scos/foo.html".

, hote that the manifest is also an inventory of every file included in the package,
ding the launch file for a resource. In other words, the <f¥le> element is an

inventory entry. The <resource> element specifies how to use a particular set of files

(or h
spec

If an

ow to access an external resource), and the <item>€lement in an <organization>
fies how to use a resource in one or more places in a content organization.

<item> references a <resource>, it is required that the <resource> contains an

href entry for launching the resource. The patameters attribute is defined as the static
parameters to be passed to the resource at{aunch time. This allows for the ability to

refer

ence the same <resource> from different items for different purposes.

For ¢xample:

<manifest>
<I-- For brevity, elements not in question or part of the -->
<I-- examplé were kept simple and incomplete -->
<organizations>
<prganization>
<item identifier="101" identifierref="R_I101"
parameters="?Topic=1">
</item>
</organization>
</organizations>
<resources>

<resource identifier="R 101" href="foo.htm">

</resource>
</resources>
</manifest>

Code Illustration 3-29: Parameters defined with parameters Attribute

In option 1, each Resource would have to be repeated in the Manifest, with parameters
defined in the href attribute.
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Due to the number of ways to syntactically represent the launch parameters within the
Manifest, the IMS Content Packaging Specification details an algorithm for constructing
the href attribute of the resource element and the parameters consistently.

While first char of parameters iIs in “?&”
Clear first char of parameters
IT first char of parameters is “#”
IT URI contains “#”
Discard parameters

EISEe
Append parameters to the URI
Done processing URI
IT the URI contains a “?”
Append “&” to the URI
Else
Append “?” to the URI
Append parameters to URI
Done processing the URI

Code Illustration 3-30: Pseudo Code for Defining Href
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3.5. SCORM Content Package Application Profiles

SCORM Content Package Application Profiles describe how the IMS Content Packaging
Specification will be applied within the overall context of SCORM. The application
profiles provide practical guidance for implementers and define additional requirements
imposed by SCORM to integrate other standards and specifications and ensure

interpperability. The IMS Content Packaging Specification will be used as the basis for a
SCQRM Content Package. However, SCORM will impose additional requirements,
aboe those defined by the IMS Content Packaging Specification, to ensure sufficient
infofmation is included in each package. This will enable SCORM conformant systems
to inmpport and export packages that can be used by other SCORM conformant systems.

SCQRM introduces the Content Aggregation Model (Section 2.1: The SCORM Content
Model Components) that defines a generalized framework for object based learning
content. The components are Assets, SCOs and Content Organizatians. There are
currently two SCORM Content Package Application Profiles, which-describe how to
package Content Aggregation Model components, identified:

Resource Content Packages
4 Content Aggregation Content Packages.

The following sections describe the application profiles, the constraints imposed by
SCQRM and a set of recommended best practices:

3.5]1. Resource Content Package

The SCORM Resource Content Package Application Profile defines a mechanism for
pacKaging Assets and SCOs without having to provide any organization, learning context
or cyrricular taxonomy. Packaging learning resources provides a common medium for
exchange. The Resource.Content Package Application Profile should be used for moving
SCQs and Assets fromrsystem to system. Since there is no organization defined in a
Resqurce Content Package, no logical content structure is defined. Since no structure is
defined, this type.of package cannot be delivered by an LMS to the learner. The SCORM
Resqurce Content Package is merely a collection of learning resources that can be
trangferred-between learning systems.

In many-Cases an Asset resource or a SCO resource will be comprised of a single file.

However, there are cases where Assets and SCOs could be comprised of multiple files.
The SCORM Resource Content Package Application Profile allows for packaging Assets
and SCOs comprised of single or multiple files. Also, Assets and SCOs may be included
locally in the package or may be referenced externally. Locally packaged files will be
included as physical files within the overall package. When externally referenced, the
Assets and SCOs will not be included as physical files within the package, but will
instead be referenced by an URL.
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The following figures depict several resource content packages. The examples show a
sample imsmanifest.xml instance and how Assets and SCOs could be represented.
Figure 3.5.1a shows an example of an Asset being represented as a <fi le> element in an
imsmanifest.xml instance.

<manifest>
<organizations/>
<resources>

<resource identifier="sco01_001" adlcp:scormType="sco"
href="lesson01/sco01.html|">

<file href="sco01.html!"/>

<file href="image1.jpg">

<file>
““““““““““ = <file>
J

S

<metadata>

I’ <adlcp:location>lesson01/metadata/imagel.xmi</adlcp:location> -~~~
, </metadata> :
. </file> i
1

: </resource> h
: </resources> :
. ' ™ 1

! </manifest> !
: <resource> 1
: ("sco’) :
| 1
i 1
| 1
| 1
| 1
| 1

Asset
Metadata

Figure3.5.1a: Example of an Asset Represented as a <file> Element

Figure 3.5.1b shows an example of an Asset being represented as a <resource> elenfent
(i.e., Asset resource) in an ‘mmsmanifest.xml instance.
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<manifest>
<organizations/>
<resources> _
<resource identifier="sco01_001" adlcp:scormType="asset”
href="lesson01/topic01.html">
<file href="topic01.html"/>

<file href="image1.jpg"/>

<metadata>

<adttpriotation>tessono Htopico txmi<fadicproaationrs———————===—— 5
</metadata>
</resource>
</resources>
</manifest>

Asset
Metadata

<resource>
(“asset”)

<file>

<file>

Figure 3.5.1b: Example of an Asset Represented as a <resource> Element

Figure 3.5.1c shows an example of a SCO being-represented as a <resource> element in
an ipsmanifest.xml instance.
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<manifest>
<organizations/>
<resources>
<resource identifier="sco01_001" adlcp:scormType="sco”
href="lesson01/topic01.html">
<file href="topic01.html"/>
<file href="image1.jpg"”>
<metadata>

— adlepocation>lessendlimagelemi</adicpilocation

-1 </metadata>

I
1
1
</file> !
<metadata> f

1

<adlcp:location>lesson01/topic01.xml</adlcp:location> - - -~ !
</metadata>

'd ™ sCo
resourcen Metadata A
("sca”)
s y
|
. - Asset
= o O

L >y

</resource>

</resources>

I
|
1
1
1
1
]
1
I
I
1
L
1
I </manifest>
]
1
I
1
i
I
i
1
I
1
I

Figure 3.5.1c: Example o6fa SCO Represented as a <resource> Element

3.5.2. Content Aggregation Content Package

SCORM does not imp@ase any requirements on the structure for content organizations,
Individual content developers are free to aggregate content into any structure that
provides value te:them. The IMS Content Packaging Specification [3] provides a
framework thatincludes most of the information that is needed by ADL, as well as
logical places in which ADL extensions can be added to capture the rest of the
information. Additionally, the IMS packaging model also provides a clean way to
inventary and bundle all of the physical files required to deliver the learning resource}, as
well as to identify relationships between files that belong to one or more learning
tesources, including externally referenced resources that are not contained as physical

files within a content package. The Content Aggregation Content Package Application
Profile should be used to bundle learning resources and the content structure. This is the
application profile that should be used to bundle complete courses, modules, lessons, etc.
The Content Aggregation Content Package’s main purpose is to be used to deliver
content to an end user (i.e., typically through an LMS).

The IMS Content Packaging Specification also enables a separation of learning resources
from the way those resources can be organized, allowing for one or more uses of the
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same learning resources within different contexts. SCORM defines a mechanism for
packaging the files and providing the structure.

Figure 3.5.2a shows an example of a Content Organization being represented in an
imsmanifest.xml instance.

<manifest>
<organizations default="org_1">

<organization identifier="org_1">

<item identifier="lesson1_id1">

Content

Organization

<title>Introduction to SCORM</title>
— <item identifier="lesson1_id1/topic2”identifierref="sco01_001">

<title>SCORM Content Model</title>

[ | <adlcpilocation=lesson01/imagexml</adlcpldcation>  ~---= =,

</item>
<!-- Content Structure Continued — >
</item>
</organization> AC
</organizations>
<resources>
; T P = 5
<resource identifier="sco01_001"adlcp:scormType="sco

href="lesson01/topic.html">
<file href ="topic01.html"> \\@
<file href="image1.jpg">

<metadata>

</metadata>

e <ffile>
<metadata>
<adlcp:location=lesson01/topic@1 xml<adlcp:location= s

</metadata>

AN
</resource> N

</resources>
-~
sco !
<resource> Metadata [B8°
('sco’)

............. <file>

</manifest>

Asset
Metadata

Figure3.5.2a: Example of a Content Aggregation Content Package and its Components
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3.5.3. SCORM Content Package Application Profile
Requirements

Table 3.5.3a defines the requirements for each of the aforementioned Content Package
Application Profiles. Each of the profiles is listed with the corresponding requirements
for each of the content packaging manifest elements/attributes.

e “M?” indicates that the element/attribute is Mandatory.
e “O” indicates that the element/attribute is Optional.
“NP” indicates that the element/attribute is Not Permitted.

Elements are indicated as they would in the XML Binding (i.e., using XMLk notation
<element_name>). Attributes are indicated without any notation (e,gt))1.1 identifigr is
an attribute of the <manifest> element). The numbering system s based off of the IMS

Content Packaging Specification.

Table 3.5.3a: SCORM Content Package Application Profile Manifest Element Requirements

Elements Resource Content Aggregatior

Content Package Content Package

1 <manifest> M M
1.1 identifier M M
1.2 version ) 0
1.3 xml:base ) 0
1.4 <metadata> M M
1.4.1 <schema> M M
1.4.2 <schemaversion> M M
1.4.3 {Metadata} O O]
1.5 <organizations> M M
151 default NP M
15.2 <organization> NP M
1521 identifier NP M
15.2.2 structure NP O
1.5.2.3 adlseq:objectivesGlobal ToSystem NP 0
1524 <title> NP M
15.25 <item> NP M
1.5.25% identifier NP M
1.5.2)62 identifierref NP 0
1525.3 <title> NP M
1.5.25.4 isvisible NP 0
15255 parameters NP O
15.25.6 <item> NP 0
15.25.7 <metadata> NP 0
1.5.25.7.1 |{Metadata} NP 0
1.5.25.8 <adlcp:timeLimitAction> NP 0
1.5.25.9 <adlcp:dataFromLMS> NP O
1.5.25.10 |<adlcp:completionThreshold> NP 0
1.5.25.11 |<imsss:sequencing> NP O
1.5.25.12 |<adlnav:presentation> NP O
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\[o} Elements Resource Content Aggregation
Content Package Content Package
15.2.6 <metadata> NP 0
1.5.2.6.1 {Metadata} NP 0
1.5.2.7 <imsss:sequencing> NP 0
1.6 <resources> M M
1.6.1 xml:base 0 0
1.6.2 <resource> O O
1.6.2.1 identifier M M
1.6.4.2 type M M
1.6.4.3 href 0 0
1.6.4.4 adlcp:scormType M M
1.6.4.5 xml:base 0 0
1.6.4.6 <metadata> ) 0
1.6.4.6.1 {Metadata} ) Q
1.6.4.7 <file> 0 0
1.6.4.7.1 href M M
1.6.4.7.2 <metadata> 0 0O
1.6.4.7.2.1 |{Metadata} ) 0
1.6.4.8 <dependency> 0 O
1.6.4.8.1 identifierref M M
1.7 <manifest> 0 ¢\ 0
1.8 <imsss:sequencingCollection> NP, O 0
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3.6. Best Practices and Practical Guidelines

The following section describes a set of recommended best practices and practical
guidelines for the development of content packages. These best practices are not
considered conformance requirements.

3.6.1. Multiple Organizations for a Single Course

The content package allows for representations of multiple organizations for its
resources. The same resources may be used in different content organizations adapte
different audiences. For example, one may find value in forcing novice users to prog
through content in a linear manner without the ability to skip any nstructional units,

while advanced users may want to use the content as a refreshefy selecting only the

instructional units that they would like to experience. Multiple’organizations can be
to structure a set of resources in different ways for different.reasons. The utilization
multiple organization elements is ideal for the use case,

3.6.2. Using the <dependency>Element

Several learning resources, defined in acontent package, may contain the same set off

d for
ress

Iised
f

files. The files are represented as <fi¥e> elements in the manifest. The <dependenqgy>
element can be used to group these Sets of files. The use of the <dependency> element in

this scenario will alleviate the duplication of the <File> element for each set of files

each resource. In this scenario; a <resource> element can be used to gather the set gf

n

files. Once the <resource>is set up, all of the other resources that depend on the sef of

files can reference the:résource by using the <dependency> element.
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<mani fest>
<organizations>
<organization>
<item identifier="ID1" identifierref="R_ID1"></item>
<item identifier="1D2" identifierref="R_ID2"></i1tem>
</organization>
</organizations>
<resources>
<resource identifier="R_ID1" adlcp:scormType="'sco' href="index_1.htm">
<file href="index_1.htm"/>

Frlo bheaf—"' (1]

FHethrefF="inaget—gpg—r
<file href="image2.jpg"/>
<file href="image3.jpg"/>
<file href="apiWrapper.js"/>

</resource>

<resource identifier="R_ID2" adlcp:scormType="'sco" href="index_1.hgm*>
<file href="index.htm"/>
<file href="imagel.jpg"/>
<file href="image2.jpg'/>
<file href="image3.jpg"/>
<file href="image4.gif"'/>
<file href="apiWrapper.js"/>

</resource>
</resources>

</mahifest>

Code Illustration 3-31: Sharing of Files

In Cpde Illustration 3-31: Sharing of Files, the two defined resources both share a
common set of files:

¢ imagel.jpg
¢ image2.jpg
¢ 1Image3.jpg
o apiWrapper.js

Thege sets of files are repeated, as‘<fi le> elements, for each resource. The method
descfibed above can be used toeliminate the repeating of these <fi le> elements.
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<mani fest>
<organizations>
<organization>
<item identifier="ID1" identifierref="R_ID1"></item>
<item identifier="1D2" identifierref="R_ID2"></i1tem>
</organization>
</organizations>
<resources>
<resource identifier="R_ID1" adlcp:scormType="'sco' href="index_1.htm">

<file href="index_1.htm"/>

depe +3E3 rof=""0CDH D 1N/
L L= | |4 =) ToT

ndanevr—a3dan

deperdercy—rdertrs —R— +

</resource>

<resource identifier="R_ID2" adlcp:scormType="'sco™ href="index_1.hEN'">
<file href="index.htm"/>
<file href="image4.gif"'/>
<dependency identifierref="DEP_R ID1"/>

</resource>

<resource identifier="DEP_R_ID1" adlcp:scormType="asset'/>
<file href="imagel.jpg'/>
<file href="image2.jpg"/>
<file href="image3.jpg'/>
<file href="apiWrapper.js"/>

</resource>

</resources>
</manifest>

Code Illustration 3-32: Dependency'Resource Example

In Code Illustration 3-32: Dependency Resource Example, a resource was created to
hold the commonly used set of files. The resource was given a unique identifier, as
required. The newly created resource is.an-asset. No href attribute was provided by|the
resource. The asset will never be launched by an LMS (no <item> identifierref

references the resource). The resources that share these sets of files now contain a
<dependency> element that references, using the identifierref attribute, the newly
created resource.
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SECTION 4
Metadata

Erom |IEEE Std. 1484.11.1-2004 |EEE Standard for Learning Technology — Data Model for Content to Learning Management System

QA LCEC. ICCE Oed 4404 44 9 9000 1

. + $1 Fal P2t MaTal 1 - Ct A £, 1 H T 1> 1 COMAC .
YU eativn, CUPyTight VU T L, TR Otu 2305 L 4.7 2UUJ TR L Jtaiiuait TUT Lty TELHuivygy = B IVIFAOUTTgt
Application Programming Interface for Content to Runtime Services Communication, Copyright 2003 IEEE; IEEE Std. 1484.12.1-
2002 IEEE Standard for Learning Object Metadata, Copyright 2002 IEEE; and IEEE Std. 1484.12.3-2005 |EEE Standard for Learning
Technology — Extensible Markup Language (XML) Schema Definition Language Binding for Learning Object Metadata, Copyright
2005 IEEE. All rights reserved.

From IMS Content Packaging v1.1.4 Copyright 2004, by IMS Global Learning Consortium Inc. and IMS Simple Sequencing v1.0
Copyright 2003, by IMS Global Learning Consortium Inc. All rights reserved.
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4.1. Metadata Overview

Up to this point, SCORM has described the basic building blocks (SCORM Content
Model Components) for content development. SCORM has also described how to
bundle the building blocks into Content Aggregations and package those pieces for
distribution from system to system. Once the SCORM Content Model Components have

been built, it may be useful to describe those components in a consistent manner.
Describing the components with metadata facilitates the search and discovery of-the
components across systems. An LMS could use the metadata to give the learner
information about the content organization (i.e., course, lesson, module, etc.)” Metadata
can also be used at run-time to help in the decision of what content modéehbcomponent to
deliver to the learner.

This section provides specific requirements and guidance for using metadata to descrjbe
SCORM Content Model Components. The metadata defined’in this section is directly
based on the IEEE 1484.12.1-2002 Learning Object Metadata (LOM) [11] standard and
the IEEE 1484.12.3 Standard for Extensible Markup Language (XML) Binding for
Learning Object Metadata Data Model [14]. The IEEE-provides roughly 64 metadatq
elements that can be used to describe SCORM Content Model Components. SCORM
strongly recommends the use of the IEEE LOM: for describing SCORM Content Model
Components

There are currently no requirements defitied in SCORM for the creation of metadata and
the association of that metadata to the-specific SCORM Content Model Components.
SCORM recognizes that the IEEE.LOM is the defacto standard for metadata within the
learning community and strongly’recommends that LOM be used when describing
SCORM Content Model Components. Although the Content Package Manifest provides
a means for associating metadata instances to the SCORM Content Model Componerts,

SCORM does not require such use. Organizations should work to define use cases and
requirements around-the creation of metadata and the association to SCORM Content
Model Components. For example, the U.S. Department of Defense (DoD) provides the
ADL Registry for registering content objects across the DoD and related organizations to
enable search’and discovery of registered content. The ADL Registry provides a spegific
application profile of LOM that defines additional requirements and practices for using
IEEE_ LOM when registering content within the ADL Registry. For more informatiof on
the ’ADL Registry’s use of IEEE LOM refer to https://adlregistry.dtic.mil. ADL
encourages communities of practice and organizations to determine the set of elements to

1 2l (N 1 : & 1 4 (I ! P
UT USTU, dUUTUUTTAl TEYUITETTIETILS dllu PrattiLes dlfUUTiu ticTr Uust difu dity CUTISUAITTLS.

The following section is broken up into five basic subsections each describing a different
aspect of Metadata and how it relates to SCORM:

e Section 4.1: Metadata Overview. This section provides a general overview and
background information on LOM and its relationship to SCORM.
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e Section 4.2: LOM Metadata Creation. This section defines requirements and
guidance for creating metadata. The section provides the details on the
requirements defined by IEEE and the details on building XML instances
adhering to the IEEE LOM requirements.

e Section 4.3: LOM XML Schema Validation Approaches. This section describes
the validation approaches developed by IEEE and described in the IEEE Standard
for XML Binding for LOM Data Model. The validation approaches provide

differentsupport for Xt vatidation TequiTemments depending o1 USer Tieeds.

4 Section 4.4: Metadata Extensions. This section describes the extension
capabilities defined by IEEE Standard for XML Binding for Learning Object
Metadata Data Model and SCORM. The section also discusses the pros and cons
to creating extensions.

4 Section 4.5: Metadata and SCORM Content Model Components,<This section
describes one method for how metadata could be associated withxthe SCORM
Content Model Components.

The purpose of metadata is to provide a common nomenclature\enabling learning
resolirces to be described in a common way. Metadata canpe-collected in catalogs, as
well|as directly packaged with the learning resource it describes. Learning resources that
are described with metadata can be systematically searehed for and retrieved for use and
reuse.

SCQRM describes how the IEEE LOM metadata-element can be mapped to SCORM
Content Model Components described in the-Content Aggregation Model. This mapping
of standardized elements and definitions from IEEE to the SCORM CAM provides the
missing link between general specifications and specific content models.

CAM-4-4 SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1
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4.2.

LOM Metadata Creation

The following sections outline the LOM XML metadata elements. According to the
IEEE, every LOM metadata element is optional. This implies that when building an
XML metadata instance, the developer can optionally pick and choose which elements to

use.

The IEEE LOM Information Model describes the set of data elements that are availal
to build metadata. The LOM Information Model is broken up into nine categarjes.
These categories are based on the definitions found in the LOM Informatiori Model.
nine categories of metadata elements are:

1.

2.

Some-elements use the term smallest permitted maximum (SPM) in describing the
multiplicity and/or data types. The SPM indicates that applications that process metg
shall process at least that number of elements or number of characters, but are free to
support and exceed the limit

The General category can be used to describe general information about the
SCORM Content Model Component as a whole.

The Life Cycle category can be used to describe features related to the history
current state of the SCORM Content Model Component and those who have
affected the component during its evolution.

The Meta-metadata category can be used to describe information about the
metadata record itself (rather than the SCORM Content Model Component th
the record describes).

The Technical category can be used te'describe technical requirements and
characteristics of the SCORM Content Model Components.

The Educational category can bé-used to describe the educational and pedago
characteristics of the SCORM-Eontent Model Component.

The Rights category can bewused to describe the intellectual property rights ar
conditions of use for the©SSCORM Content Model Component.

The Relation category Can be used to describe features that define the relation
between this SCORM Content Model Component and other targeted compong
The Annotation.eategory can be used to provide comments on the educational
of the SCORM Content Model Component and information on when and by
whom thé:comments were created.

The Classification category can be used to describe where the SCORM Conte
Madel Component falls within a particular classification system.

e

The

and

gic
d
ship

Nts.
use

data

Table 4.2a: Explanation of Multiplicity Requirements

Multiplicity Explanation
Requirement
landonly 1 The element must exist 1 and only 1 time within the parent
element
0 or More The element can exist 0 or More times within the parent
element.
SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-4-5
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1 or More The element must exist 1 or More times within the parent
element.
Oorl The element can exist 0 or 1 time within the parent element.

Table 4.2a defines the types of multiplicities that are used in this section. Each type is
accompanied by a brief explanation. The table also has definitions for SPMs for those
elements that have a multiplicity of more than 1. The SPM indicates the smallest number
of elements that must be supported by a processing system

CAM-4-6
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42.1. <lom> Element

All metadata instances shall have <lom> as the root node. The root node begins to define
the metadata used to describe the SCORM Content Model Component. When placed in a

content package (refer to Section 4.5.1: Associating Metadata with SCORM
Components), all metadata is placed within a <imscp:metadata> element (refer to

encapsulates all of the categories described above. There is no implied order of thé-n
categories. The child elements can appear in any order.

All namespace declarations should be declared inside the <lom> element. ~Thi$ inclug
any namespaces that are considered extensions to the metadata. Althoughthis is not
considered a requirement, based on the XML specifications, ADL cofgiders this to bg
“best practice” and urges vendors and tools to provide this information.

XML Namespace: http://1tsc.ieee.org/xsd/LOM
XML Namespace Prefix: 1om
XML Binding Representation: <lom>

Multiplicity Requirements: The <lom> elemerfit contains important elements that
SCORM requires to describe all of the SCORM Content Model Components. If LON
metadata is being used to describe the SCORM Content Model Components then, the
<lom> element shall appear 1 and only-1 time.

ADL Note: The multiplicity requirements for the <lom> element imply that the <lon
element (the root element of a .OM Instance) shall appear 1 and only 1 time for a gi

ne

€s

>
en

LOM Instance. More than ene LOM Instance could be used to describe a given SCORM

Content Model Component.” In these cases, the <lom> element may appear 0 or Morg

times as a direct descendant of the <imscp:metadata> element (refer to Section 3.4.1.2
<metadata> Element-for more information).
Data Type: _The <lom> element is a parent element. Parent elements have no values
associated with them. Parent elements act as “containers” for other elements. The <fjom>
element,contains the following child elements:

e~ <general>

o <lifeCycle>

e <metaMetadata>

e <technical>

e <educational>

e <rights>

o <relation>

e <annotation>

o <classification>
SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-4-7
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Example:

The example is used to illustrate the concepts described above. The nine category

elements are represented as empty elements for simplicity.

<lom xmlns="http://ltsc.ieee.org/xsd/LOM">
<general/>
<classification/>
<annotation/>

4 | ifp(‘yr\ le/>

A

technical/>
metaMetadata/>
pducational/>
relation/>
rights/>

m>

O ANANANA

</1

Code lllustration 4-1: <lom> Element
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4.2.2. <general> Element

The General category groups the general information that describes the resource as a
whole. The resource in this case is the particular SCORM Content Model Component
(Asset, SCO, Activity, Content Organization or Content Aggregation) being described.
This general information is sometimes viewed as key information in that it is important
for describing the particular component

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <general>
Multiplicity Requirements: The <general> element shall appear 0 or.3'time.
Data Type: The <general> element is a parent element. Parent.elements have no
values associated with them. Parent elements act as “containers®.for other elements. [The
<general> element contains the following child elements:
o <identifier>
o <title>
e <language>
e <description>
o <keyword>
(] <coverage>
(] <structure>
e <aggregationlLevel>
SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-4-9
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Example:

<lom>
<general>

<identifier>
<catalog>URI</catalog>
<entry>http://www.adlnet.gov/content/CO_0Ol</entry>
</identifier>
<title>
<string language="en">Title for the learning object</string>

A

</lo

7TitieS
<language>en</language>
<description>
<string language="‘en">Textual description</string>
</description>
<keyword>
<string language="en>learning object</string>
</keyword>
<coverage>
<string language="en">Circa, 16th century France</string>
</coverage>
<structure>
<source>LOMv1.0</source>
<value>atomic</value>
</structure>
<aggregationLevel>
<source>LOMv1.0</source>
<value>2</value>
</aggregationLevel>
Vogeneral>
m>

4.2.2

The
that
glob
of le

XM
XM

Mul
The

Code lllustration 4-2:‘<general> Element

1. <identifier> Element

<identifier> element represénts a mechanism for assigning a globally unique label
dentifies the SCORM Content Model Component. The notion of assigning a

ally unique identifier toa;,component is important when dealing with multiple facets
prning content development (e.g., versioning, maintenance, etc.).

| Namespace: -http://l1tsc. ieee.org/xsd/LOM
| Binding-Representation: <identifier>

LiplicityyRequirements: The <identifier> element shall appear 0 or More times.
<identifier>element has an SPM of 10.

Data Type: The <identifier>element is a parent element. Parent elements have no
values associated with them. Parent elements act as “containers” for other elements. The
<identifier> element contains the following child elements:

<catalog>
<entry>
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Example:

<lom>
<general>
<identifier>
<catalog>URI</catalog>
<entry>http://www.adlnet.gov/content/CO_0Ol</entry>

</identifier>
</general>
</lom>
Code lllustration 4-3: <identifier> Element
4.2.2.1.1. <catalog> Element

The <catalog> element represents the name or designator of the identification or
cataloging scheme for the entry. There are a variety of cataloging systems available.
SCORM does not require the use of any one particular cataloging-system. Organizations
are free to choose any cataloging scheme that meets their organizations practices or
policies. Some types of cataloging systems are:

e Universal Resource Identifier (URI)

e Universal Resource Name (URN)

e Digital Object Identifier (DOI)

e International Standard Book Numbers{tSBN)
e International Standard Serial Numbers (ISSN).

The <catalog> element represents the scheme used to create and manage the entry.
XML Namespace: http://1tsc, reee.org/xsd/LOM

XML Binding Representation: <catalog>

Multiplicity Requirements: The <catalog> element shall appear 0 or 1 time.

Data Type: The <catalog> element is represented as a CharacterString element. The
CharacterString_has'an SPM of 1000 characters (refer to Section 4.2.11.1:
CharacterString Data Type for more information).

Example:

<lom>
<general>
<identifier>
<catalog>URI</catalog>

<entry>http://www.adlnet._gov/content/CO_0Ol</entry>

</identifier>
</general>
</lom>
Code Illustration 4-4: <catalog> Element
SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-4-11
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4.2.2.1.2. <entry> Element

The <entry> element represents the value of the identifier within the identification or
cataloging scheme (refer to the <catalog> element) that designates or identifies the
learning object.

Identifiers can take on various formats. The IEEE requires that the actual identifier value
be represented as a CharacterString. Organizations are free to choose any mechanism to
create_unique identifiers that meets their organizations practices or policies

The following listing is a sampling of identifier values (entry):

Scheme (<catalog>) Value (<entry>) !
Universal Resource Name urn:ADL: 1345-GFGC-23ED-3321
Universal Resource ldentifier http://www.adlInet.gov/content/C0_01
Handle Syntax 100.100/2345342256349543

XML Namespace: http://1tsc.ieee.org/xsd/LOM
XML Binding Representation: <entry>
Multiplicity Requirements: The <entry> element shall appear 0 or 1 time.

Data Type: The <entry> element’s value is represented as a CharacterString. The
CharacterString has an SPM of 1000 characters<(réfer to Section 4.2.11.1:
CharacterString Data Type for more information).

Example:

<lomp
<peneral>
<identifier>
<catalog>URI</catalog>
<entry>http://www.adlnet.gov/content/CO_0Ol</entry>

</identifier>
<Ygeneral>
</lopm>
Code lllustration 4-5: <entry> Element
4.2.2.2. <title> Element

The <tirttes—etementrepresents-the namegivernrtothetearningobject:
XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <title>

Multiplicity Requirements: The <title> element shall appear 0 or 1 time.
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Data Type: The <title> element is represented as a LangString element. The
LangString has an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data
Type for more information).

Example:
<lom>
<general>
<title>
<5tring Ialfiguage— e =>olarabre CONncernc U[JjEC[ rerererice IVIOU€I<ISITi|ng>
</title>
</general>
</lom>
Code lllustration 4-6: <title> Element
4.2.2.3. <language> Element

The <language> element represents the primary human language or languages used
within the SCORM Content Model Component to communicate to the intended user.
The Language element can be repeated. This allows for-the ability to describe
components that are built to support multiple languages:

The value held by the <language> element shall be’represented according to the
following:

Language = Langcode(“-‘““Subcode)*

Langcode — Represents a language code as defined by 1ISO 639:1988. This value is
mandatory.

Subcode — Represents a country code from the code set defined by 1SO 3166-1997. This
value can be repeated and is.optional.

The <language> element may also have a value of none, if the SCORM Content Mogel
Component has no.lingual content.

Examples:
. Llen11
. Llen_GB1’

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <language>

Multiplicity Requirements: The <language> element shall appear 0 or More times.
The <language> element has an SPM of 10.

Data Type: The <language> element is represented as a CharacterString element. The
CharacterString has an SPM of 100 characters (refer to Section 4.2.11.1: CharacterString
Data Type for more information).
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Example:

<lom>
<general>

<language>en</language>
<language>fr</language>

</general>
</lom>

Code lllustration 4-7: <language> Element

4.2.2

The
Mod
a nal

XM
XM

Mul
The

Datd

4. <description> Element

<description> element represents a textual description of the SCORM Content
el Component being described by the metadata. The Description element altows for
rative description of the component.

| Namespace: http://l1tsc.ieee.org/xsd/LOM
| Binding Representation: <description>

Liplicity Requirements: The <description> element shall’appear O or More times.
<description> element has an SPM of 10.

L Type: The <description> element is representéd as a LangString element. The

LangString has an SPM of 2000 characters (refer toSection 4.2.11.2: LangString Data
Typg for more information).
Example:
<lomp
<peneral>
<description>
<string language="‘eni'>Textual description of the learning
objert</string>
</description>
<Ygeneral>
</lom>
Code lllustration 4-8: <description> Element
4.2.2.5. <keyword> Element
The kkeyword> element shall be used to define common keywords or phrases that

desc

ribe-the learning object. When creating keyword(s), the creator should pick words or

phrases that are very succinct and specific to the SCORM component. The Keyword
element consists of one word or phrase. If more than one Keyword is desired, the creator

shou

Id use multiple instances of the Keyword element.

XML Namespace: http://Itsc.ieee.org/xsd/LOM

XML Binding Representation: <keyword>
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Multiplicity Requirements: The <keyword> element shall appear 0 or More times. The
<keyword> element has an SPM of 10.

Data Type: The <keyword> element is represented as a LangString element. The
LangString has an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data
Type for more information).

Example:

<lom>
<general>

<keyword>
<string language="en">learning object</string>
<string language="nl">leerobject</string>
<string language="fr''>objet d’apprentissage</string>

</keyword>

<keyword>
<string language="'en"'>metadata</string>
<string language="nl"">metadata</string>
<string language=""fr''>métadonnées</string>

</keyword>
</general>
</lom>
Code Illustration 4-9: <Keyword> Element
4.2.2.6. <coverage> Element

The <coverage> element shall be used’to describe the time, culture, geography or region
to which the SCORM Content Model Component applies.

XML Namespace: http://1tsc.ieee.org/xsd/LOM
XML Binding Representation: <coverage>

Multiplicity Requirements: The <coverage> element shall appear 0 or More times
The <coverage>element has an SPM of 10.

Data Type: The <coverage> element is represented as a LangString element. The
LangString-has an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data
Type formore information).

Example:
tom>
<general>
<coverage>
<string language="en">Circa, 16th century France</string>
</coverage>
</general>
</lom>
Code Illustration 4-10: <coverage> Element
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4227. <structure> Element

The <structure> element shall describe the underlying organizational structure of the
SCORM Content Model Component.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <structure>

MultiblicitvyReguirements: The <structure=-element shall app
HPHGHY~egqUH-eeRts—i-Re<structdre e+ement-shat-app

Datq Type: The <structure> element is represented as a VVocabulary element (refer to
Sectjon 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

4 atomic: An object that is indivisible.
4 collection: A set of objects with no specified relationship between them.
4 networked: A set of objects with relationships that are unspecified.
hierarchical: A set of objects whose relationships can be‘represented by a tree
tructure.

linear: A set of objects that are fully ordered. Example: A set of objects that are
onnected by “previous” and “next” relationships.

O e U e

Example:

<lomp

<peneral>

<structure>
<source>LO0Mv1.0</source>
<value>atomic</value>

</structure>
<V general>
</lomn>
Code Illustration 4-11: <structure> Element
4.2.2.8. <aggregationLevel> Element

The caggregationLevel> element shall describe the functional granularity of the
learning objeets

XML Namespace: http://ltsc.ieee.org/xsd/LOM

Riadl: D ot = " 2
XM L DITIUTTIy IREprestiiativll. <ayyreyacruriLever -~

Multiplicity Requirements: The <aggregationLevel> element shall appear O or 1
time.

Data Type: The <aggregationLevel> element is represented as a VVocabulary element
(refer to Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:
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1: The smallest level of aggregation, e.g., raw media data or fragments.
e 2: Acollection of level 1 learning objects, e.g., a lesson.
3: A collection of level 2 learning objects, e.g., a course.

e 4: The largest level of granularity, e.g., a set of courses that lead to a certificate.

IN

Example:

<lom>

UCI <r a:
<aggregationLevel>
<source>LOMv1l.0</source>
<value>2</value>
</aggregationLevel>
</general>
</lom>

Code Illustration 4-12: <aggregationLevel> Element
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4.2.3. <lifeCycle> Element

The

Life Cycle category groups the features related to the history and current state of the

SCORM Content Model Component and those who have affected the component during
its evolution. The typical types of information collected in this category include the
status of the component (e.g., is the component in its final state or is it still in a draft

format), a version identifier indicating the version of the component and a list of
indiyiduals/organizations that have affected the component in one manner or another.
XML Namespace: http://ltsc.ieee.org/xsd/LOM
XML Binding Representation: <lifeCycle>
Multiplicity Requirements: The <lifeCycle> element shall appear 0 or 1time.
Datq Type: The <lifeCycle> element is a parent element. Parent elémeénts have no
valuges associated with them. Parent elements act as “containers” for.other elements. The
<lifeCycle> element contains the following child elements:
¢ <version>
L <status>
¢ <contribute>
Example:
<lomp
<[IifeCycle>
<version>
<string language="en'>1.0 a@lpha</string>
</version>
<status>
<source>LOMv1.0</source>
<value>final</value>
</status>
<contribute>
<role>
<source>L0Mv1.0</source>
<value>author</value>
</role3
<entilty>BEGIN:VCARD&#13;&#10;VERSION: 2.1&#13;&#10;FN:Joe
Fridpy&#13;&#210;END:VCARD</entity>
<date>
<dateTime>2002-12-12</dateTime>
<description>
<ering Inngllagp:"pn">A dnqr‘rilnfinn far the r‘l::lfp</qfring>
</description>
</date>
</contribute>
</lifeCycle>
</lom>
Code Illustration 4-13: <lifeCycle> Element
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423.1. <version> Element

The <version> element shall describe the edition of the SCORM Content Model
Component. A component may have several versions or editions during its lifetime.
<version> element allows for the description of the version of the component.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <version>

The

Multiplicity Requirements: The <version> element shall appear 0 or 1 time.

Data Type: The <version> element is represented as a LangString element,- The
LangString has an SPM of 50 characters (refer to Section 4.2.11.2: LangString Data ]
for more information).

['ype

Example:
<lom>
<lifeCycle>
<version>
<string language="en"">1.0 alpha</string>
</version>
</lifeCycle>
</lom>
Code lllustration 4-14: <version> Element
4.2.3.2. <status> Element

The <status> element shall describe the completion status or condition of the SCOR
Content Model Component. Ascemponent’s status may change during its lifetime (df
final, etc.). The <status> element allows for the description of the status of the
component.

XML Namespace: ‘http://1tsc.ieee.org/xsd/LOM
XML Binding-Representation: <status>
Multiplicity Requirements: The <status> element shall appear 0 or 1 time.

Data'Tyype: The <status> element is represented as a Vocabulary element (refer to
Sectron 4.2.11.3: Vocabulary Data Type for more information).

M
aft,

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

p

e draft: The component is in a draft state (as determined by the developer).
e Tfinal: The component is in a final state (as determined by the developer).
e revised: The component has been revised since the last version.

e unavailable: The status information is unavailable.

SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-4-19

© ISO/IEC 2009 — All rights reserved



https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

Example:

<lom>

<

lifeCycle>
<status>
<source>LO0Mv1.0</source>
<value>final</value>

</status>

</lifeCycle>

</lom>
Code Illustration 4-15: <status> Element

4.2.3.3. <contribute> Element
The kcontribute> element shall be used to describe those entities (i.e., people,
orgapizations) that have contributed to the state of the SCORM Content Model
Component during its lifecycle (e.g., creation, edits, reviews, publications-etc.). The
Contribute element enables capturing of all those individuals or organizations involved.
XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <contribute>
Multiplicity Requirements: The <contribute> elemént shall appear O or More times.
The kcontribute> element has an SPM of 30.
Datq Type: The <contribute> element is a parént element. Parent elements have no
valugs associated with them. Parent elementsiact as “containers” for other elements. The
<cortribute> element contains the following child elements:

¢ <role>

¢ <entity>

¢ <date>
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Example:

<lom>
<lifeCycle>
<contribute>

<role>
<source>L0OMv1l.0</source>
<value>author</value>

</role>

<entity>BEGIN:VCARD&#13;&#10;VERSION:2.18&#13;&#10;FN:Joe

Fri dayarls,ar1lU, END . VUARD</ZENT | Ly~

<date>
<dateTime>2002-12-12</dateTime>
<description>
<string language="en">A description for the date</string>
</description>
</date>
</contribute>
</lifeCycle>
</lom>
Code Illustration 4-16: <contribute> Elemeht
4.2.3.3.1. <role> Element

The <role> element defines the kind or type of contribution made by the contributor
(identified by the Entity element). The IEEE ha$ defined a set of typical roles that ar
involved with the lifecycle of the component:

XML Namespace: http://ltsc.ieee.0org/xsd/LOM
XML Binding Representation: <réle>
Multiplicity Requirements: The <role> element shall appear 0 or 1 time.

Data Type: The <role> element is represented as a Vocabulary element (refer to
Section 4.2.11.3: Vocahulary Data Type for more information).

Vocabulary Tokens:” The IEEE LOM defines the following set of vocabulary tokens:

e author

o pubkisher
e _nknown
e/Ninitiator
e terminator
e validator
e editor

D

L

D.

e graphical designer

e technical implementer
e content provider

e technical validator

e educational validator
e script writer

e instructional designer
e subject matter expert
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Example:
<lom>
<lifeCycle>
<contribute>
<role>
<source>L0OMv1l.0</source>
<value>author</value>
</role>
</contribute>
<yrrreCycire->
</lom>
Code lllustration 4-17: <role> Element
4.2.3.3.2. <entity> Element
The kentity> element identifies the entity or entities that may have contributed during

the d
an in
beo

XM
XM

Mul
<ent

Data
has 4
morg
alloy
proc

evelopment lifecycle of the SCORM Content Model Component. Ap-entity can be
dividual person, organization, etc. If more than one entity is listed, the entities shall
'dered as most relevant first.

| Namespace: http://l1tsc.ieee.org/xsd/LOM
| Binding Representation: <entity>

fiplicity Requirements: The <entity> element'shall appear O or More times. The
ity> element has an SPM 40.

L Type: The <entity> element is a ChardcterString element. The CharacterString
In SPM of 1000 characters (refer to Section 4.2.11.1: CharacterString Data Type for
 information). All entity values shall be represented in vCard [9] format. This

Vs systems to take the CharacterString represented by the <entity> element and

bss this CharacterString as a valid vCard.
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Example:

<lom>
<lifeCycle>
<contribute>

<role>
<source>L0OMv1l.0</source>
<value>author</value>

</role>

<entity>BEGIN:VCARD&#13;&#10;VERSION:2.18&#13;&#10;FN:Joe

AUTNOT &# 135 &H# 10 ENDTVCARDZentity>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10;FN:Mary
Authoré&#13;&#10;END:VCARD</entity>

<date>
<dateTime>2002-12-12</dateTime>
<description>
<string language="en">A description for the dateg/string>
</description>
</date>
</contribute>
</lifeCycle>
</lom>
Code lllustration 4-18: <entity> Element
4.2.3.3.3. <date> Element

The <date> element identifies the date of the eantribution made by the entity.
XML Namespace: http://Itsc.ieee.oxg/xsd/LOM

XML Binding Representation: <date>

Multiplicity Requirements: The'xdate> element shall appear 0 or 1 time.

Data Type: The Date element is represented as a DateTime data type (refer to Sectign
4.2.11.4: DateTime Data Type for more information). The <date> element is a parer
element. Parent elements have no values associated with them. Parent elements act as
“containers” for other‘elements. The <date> element contains two elements, one that
represents the actual date of the contribution (<dateTime>) and one that represents a
textual description of the date (<description>):

~+

e <dateTime>
e(\<description>
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Example:

<lom>
<lifeCycle>
<contribute>

<role>
<source>L0OMv1l.0</source>
<value>author</value>

</role>

<entity>BEGIN:VCARD&#13;&#10;VERSION:2.18&#13;&#10;FN:Joe

AuthpT&#I3;&#10; END: VCARDIZ/Entity>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10;FN:Mary
Authpré&#13;&#10;END:VCARD</entity>
<date>
<dateTime>2002-12-12</dateTime>
<description>
<string language="en">This date represents the date the, author
finighed authoring the component.</string>
</description>
</date>
</contribute>
<Y lifeCycle>
</lom>

Code Illustration 4-19: LifeCycle Contribute <date> Element
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42.4. <metaMetadata> Element

The Meta-Metadata category provides elements that describe the metadata record itself
and not the SCORM Content Model Component the record is describing. This category
describes how the metadata instance itself can be identified, who created the metadata
instance, how, when and with what references.

XML Namespace: http://Itsc.ieee.org/xsd/LOM
XML Binding Representation: <metaMetadata>
Multiplicity Requirements: The <metaMetadata> element shall appear@,or 1 time

Data Type: The <metaMetadata> element is a parent element. Parent elements have no
values associated with them. Parent elements act as “containers” for'other elements. [The
<metaMetadata> element contains the following child elements:

e <identifier>

e <contribute>

e <metadataSchema>
e <language>

Example:

<lom>
<metaMetadata>
<identifier>
<catalog>URI</catalog>
<entry>http://www.adltnhet.gov/metadata/MDO_01</entry>
</identifier>
<contribute>
<role>
<source>LOMv1.0</source>
<value>creator</value>
</role>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10;FN:Joe Metadata
Creatoré&#13;&#10;END:VCARD</entity>
<date>
<dateTime>2002-12-12</dateTime>
<description>
<string language="en">This date represents the date the creator
finished authoring the metadata.</string>
</description>
</date>
</contribute>

<metadataSchema>LOMv1.0</metadataSchema>
<metadataSchema>ADLv1.0</metadataSchema>
<language>en</language>

</metaMetadata>
</lom>
Code lllustration 4-20: <metaMetadata> Element
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424.1. <identifier> Element

The <identifier> element represents a mechanism for assigning a globally unique label
that identifies the metadata record that describes the SCORM Content Model Component.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <identifier>

Multiplicity Requirements The <identifier>element shall appear 0-or More times
The kidentifier> element has an SPM of 10.
Datq Type: The <identifier>element is a parent element. Parent elements have-no
valuges associated with them. Parent elements act as “containers” for other elements.”The
<identifier> element contains the following child elements:
¢ <catalog>
¢ <entry>
Example:
<lomp
<metaMetadata>
<identifier>
<catalog>URI</catalog>
<entry>http://www.adlnet.gov/metadata/ZMD0O 0l</entry>
</identifier>
<YmetaMetadata>
</lom>
Code Illustration 4-21: Meta-Metadata <identifier> Element
4.24.1.1. <catalog> Element
The kcatalog> element represents-the name or designator of the identification or

cataloging scheme for the entty:” There are a variety of cataloging systems available.
SCQRM does not require the-use of any one particular cataloging system. Organizations
are free to choose any cataloging scheme that meets their organizations practices or
poligies. Some typesiof cataloging systems are:

4 Universal-Resource Identifier (URI)

4 Universal Resource Name (URN)

4 Digital Object Identifier (DOI)

4 JInternational Standard Book Numbers (ISBN)

—intermationat-Standard-SertatNumbers (tSSNy—————————————————

The <catalog> element represents the scheme used to create and manage the entry.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <catalog>

Multiplicity Requirements: The <catalog> element shall appear 0 or 1 time.
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Data Type: The <catalog> element is represented as a CharacterString element. The
CharacterString has an SPM of 1000 characters (refer to Section 4.2.11.1:
CharacterString Data Type for more information).

Example:

<lom>
<metaMetadata>
<identifier>

<CalalOg-URT</7CatlailO0g~-
<entry>http://www.adlnet.gov/metadata/MDO_01</entry>
</identifier>
</metaMetadata>
</lom>

Code Illustration 4-22: Meta-Metadata Identifier <catalog> Element
4.2.41.2. <entry> Element

The <entry> element represents the value of the identifier within the identification of
cataloging scheme (refer to the <catalog> element) that désignates or identifies the
metadata.

Identifiers can take on various formats. The IEEE requires that the actual identifier value
be represented as a CharacterString. Organizations are free to choose any mechanism to
create unique identifiers that meets their orgafizations practices or policies. Itis
recommended that a common scheme be chosen.

The following listing is a sampling of identifier values (entry):

Scheme (<catalog>) Value (<entry>)
Universal Resource Name urn:ADL.: 1345-GFGC-23ED-3321
Universal Resource-dentifier http://www.adlInet.gov/content/C0_01
Handle Syntax 100.100/2345342256349543

XML Namespace: http://ltsc.ieee.org/xsd/LOM
XML Binding Representation: <entry>
Multiplicity Requirements: The <entry> element shall appear 0 or 1 time.

Data Type: The <entry> element is represented as a CharacterString element. The

A ~fF 1000 ok £ Coptinn 41211 1

Ch Ctrimn hao o CORN arantare frafay + .
CriaractcrstyTias arr or v T TovoLraracters (e o oetuurm=Z. T 1.

CharacterString Data Type for more information).
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Example:

<lom>
<metaMetadata>
<identifier>
<catalog>URI</catalog>
<entry>http://www.adlnet.gov/metadata/MDO_01l</entry>
</identifier>
</metaMetadata>
</lom>

Code Illustration 4-23: Meta-Metadata Identifier <entry> Element

4.2.4.2. <contribute> Element

The kcontribute> element shall be used to describe those entities (i.e., people,
orgapizations) that have affected the state of the metadata (not the SCORMContent
Model Component being described) instance during its development lifecyele. The
<cortribute> element enables capturing of all those individuals or prganizations
invojved.

XML Namespace: http://ltsc.ieee.org/xsd/LOM
XML Binding Representation: <contribute>

Multiplicity Requirements: The <contribute> elemeént shall appear 0 or More times.
The kcontribute> element has an SPM of 10.

Datq Type: The <contribute> element is aparent element. Parent elements have no
valuges associated with them. Parent elements act as “containers” for other elements. The
<cortribute> element contains the following child elements:

¢ <role>
¢ <entity>
¢ <date>
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Example:

<lom>
<metaMetadata>
<contribute>
<role>
<source>L0OMv1l.0</source>
<value>creator</value>
</role>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10;FN:Joe Metadata

Creator&#13;&# 10 ENDT VCARDIZEMTITY>
<date>
<dateTime>2002-12-12</dateTime>
<description>

<string language="en">This date represents the date the'creator

finished authoring the metadata.</string>
</description>
</date>
</contribute>
</metaMetadata>
</lom>

Code lllustration 4-24: Meta-Metadata <contribute> Element
424.2.1. <role> Element

The <role> element defines the kind or type of contribution made by the contributor
(identified by the Entity element). The IEEE has defined a set of typical roles that ar
involved with the development lifecycle of the metadata instance.

XML Namespace: http://l1tsc.iege:org/xsd/LOM
XML Binding Representation: <role>
Multiplicity Requirements: ~The <role> element shall appear 0 or 1 time.

Data Type: The <role>telement is represented as a Vocabulary element (refer to
Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

e creator
¢ validator

174

L

D.
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Example:

<lom
<

Crea

A

</lo

>
metaMetadata>
<contribute>
<role>
<source>L0OMv1l.0</source>
<value>creator</value>
</role>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10;FN:Joe Metadata

[COT&#H13;&#10; ENDTVCARDIZENTITY>
<date>
<dateTime>2002-12-12</dateTime>
<description>
<string language="en">This date represents the date the creator
shed authoring the metadata.</string>
</description>
</date>
</contribute>
YmetaMetadata>
>

Code lllustration 4-25: Meta-Metadata Contribute <rolexElément

4.242.2. <entity> Element

The

<entity> element identifies the entity or entities that'may have contributed during

the development lifecycle of the metadata instance. Anyentity can be an individual

pers
mosf

XM
XM
Mul

<ent

Data
has
morg
alloy
proc

bn, organization, etc. If more than one entity isisted, the entities shall be ordered as
relevant first.

| Namespace: http://1tsc.ieee.org/xsd/LOM
| Binding Representation: <entity>

Liplicity Requirements: The‘<entity> element shall appear 0 or More times. The
i ty> element has an SPMc@f 10.

L Type: The <entity> element as a CharacterString element. The CharacterString
In SPM of 1000 characters (refer to Section 4.2.11.1: CharacterString Data Type for
» information).AH entity values shall be represented in vCard [9] format. This

Vs systems to'take the CharacterString represented by the <entity> element and

pss this CharacterString as a valid vCard.
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Example:

<lom>
<metaMetadata>
<contribute>
<role>
<source>L0OMv1l.0</source>
<value>creator</value>
</role>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10;FN:Joe Metadata

Creator&#13;&# 10 ENDT VCARDIZEMTITY>
<date>
<dateTime>2002-12-12</dateTime>
<description>

<string language="en">This date represents the date the'creator

finished authoring the metadata.</string>
</description>
</date>
</contribute>
</metaMetadata>
</lom>

Code lllustration 4-26: Meta-Metadata Contribute <entity> Element
4.2.4.2.3. <date> Element
The <date> element identifies the date of the contribution made by the entity.
XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <date>

Multiplicity Requirements: The <date> element shall appear 0 or 1 time.

Data Type: The Date element is represented as a DateTime data type (refer to Sectign
4.2.11.4: DateTime Data Type for more information). The <date> element is a parerjt
element. Parent elements:have no values associated with them. Parent elements act as
“containers” for other elements. The <date> element contains two elements, one that
represents the actual date of the contribution (<dateTime>) and one that represents a
textual description of the date (<description>):

o <dateTime>

e (<description>
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Example:

<lom>
<metaMetadata>
<contribute>
<role>
<source>L0OMv1l.0</source>
<value>creator</value>
</role>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10;FN:Joe Metadata

Creaftor&#13;&#10; END: VCARDIZENtIity>
<date>
<dateTime>2002-12-12</dateTime>
<description>
<string language="en">This date represents the date the creator

finighed authoring the metadata.</string>
</description>
</date>
</contribute>
<VmetaMetadata>
</lomn>
Code lllustration 4-27: Meta-Metadata Contribute <date>Elément
4.2.4.3. <metadataSchema> Element

The|<metadataSchema> element represents the name.and version of the authoritative
spe¢ification used to create the metadata instance. 4f multiple values are provided, then
the metadata instance shall conform to multiple metadata schemas.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <metagdataSchema>

Multiplicity Requirements: The smetadataSchema> element shall appear O or More
timep. The <metadataSchema>glement has an SPM of 10.

If me¢tadata instances are created that conform to the IEEE LOM XML Binding and the
<metadataSchema> element is present, the IEEE standard requires you to identify that it
is conforming to the standard. This requires the <metadataSchema> element to contain
the value of LOMv1 0.

Data Type: /The <metadataSchema> element is represented as a CharacterString
element. The CharacterString has an SPM of 30 characters (refer to Section 4.2.11.1:
CharaeterString Data Type for more information).

Example:
<lom>

<metaMetadata>

<metadataSchema>L0OMv1.0</metadataSchema>

</metaMetadata>

</lom>
Code lllustration 4-28: <metadataSchema> Element
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4.2.4.4. <language> Element

The <language> element represents the language of the metadata instance (i.e., the
language of all values found in LangStrings). This value represents the default language
for all LangStrings. If a value for this data element is not present in a metadata instance,
then there is no default language for LangString values. If this value is provided, it is not
necessary to indicate a language value for LangString elements.

The value held by the <language> element shall be represented according to the

following:

Language = Langcode(““-‘““Subcode)*

Langcode — Represents a language code as defined by 1SO 639:1988. This.value is
mandatory.

Subcode — Represents a country code from the code set defined hy, ISO 3166-1997. This
value can be repeated and is optional.

Examples:
° L‘en”
° L‘en_GB”

XML Namespace: http://ltsc.ieee.org/xsd/LOM
XML Binding Representation: <language>
Multiplicity Requirements: The <language> element shall appear 0 or 1 time.

Data Type: The <language> element is represented as a CharacterString element. The
CharacterString has an SPM of.200 characters (refer to Section 4.2.11.1: CharacterSfring
Data Type for more information).

Example:

<lom>
<metaMetadata>
<language>en</language>
</metaMetadata>
</lom>

Code Illustration 4-29: Meta-Metadata <language> Element
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425. <technical> Element

The

Technical category describes all of the technical characteristics and requirements of

the SCORM Content Model Component.

XM
XM
Mul

L Namespace: http://ltsc.ieee.org/xsd/LOM

[ SHIRA H D tods 1 = 2
- DITIUTNTTY Represceritdativll. sceclirrcanr~

Liplicity Requirements: The <technical> element shall appear 0 or 1 time.

Data Type: The <technical> element is a parent element. Parent elements have noe

valu

ps associated with them. Parent elements act as “containers” for other elements. The

<teghnical> element contains the following child elements:

J <format>

J <size>

¢ <location>

¢ <requirement>

J <installationRemarks>

¢ <otherPlatformRequirements>
¢ <duration>
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Example:

<lom>
<technical>
<format>text/html</format>
<size>1024</size>
<location>Lesson01/Module01/Resources/SC001.htm</location>
<requirement>
<orComposite>
<type>

TSOUTCESLOMVI-0<7/30Urce>
<value>browser</value>
</type>
<name>
<source>LOMv1.0</source>
<value>ms-internet explorer</value>
</name>
<minimumVersion>5.0</minimumVersion>
<maximumVersion>6.0</maximumVersion>
</orComposite>
</requirement>
<instal lationRemarks>
<string language="'en">This activity requires{the client browser to
have a Macromedia Flash plugin installed.</string>
</instal lationRemarks>
<otherPlatformRequirements>
<string language="‘en'>Sound card, Mipn,s RAM: 16Mb, Video card and
display: at least 800 X 600 pixels x 256 c@lors</string>
</otherPlatformRequirements>

<duration>
<duration>P5Y</duration>
<description>
<string language="'en">Length of time to play simulation</string>
</description>
</duration>
</technical>
</lom>
Code llustration 4-30: <technical> Element
425.1. <format> Element

The <format# élement represents the technical datatype(s) of all of the components ysed
in the makeup of the SCORM Content Model Component. This element is used to
identify-any potential software needs to access and use the component.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <format>

Multiplicity Requirements: The <format> element shall appear 0 or More times. The
<format> element has an SPM of 40.

Data Type: The <format> element is represented as a CharacterString element. The
CharacterString has an SPM of 500 characters (refer to Section 4.2.11.1: CharacterString
Data Type for more information). The CharacterString shall be a MIME type based on
IANA registration (refer to RFC 2048:1996) or the string literal, “non-digital”.
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Example:

<lom>
<technical>
<format>video/mpeg</format>
<format>text/html</format>

</technical>
</lom>
Code lllustration 4-31: <format> Element
4.2.8.2. <size> Element

The ksize> element represents the size of the digital SCORM Content Model
Component in bytes. The size is represented as a decimal value (radix 10). Onlysthe
digits “0” through “9” should be used. This data element shall refer to the actual size of
the 3CORM Component. If the component is compressed, then this data.element shall
refer to the uncompressed size.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <size>

Multiplicity Requirements: The <size> element shall appear 0 or 1 time.

Datq Type: The <size> element is represented as.a CharacterString element. The
ChatjacterString has an SPM of 30 characters (réfer to Section 4.2.11.1: CharacterString
Datg Type for more information).

Example:

<lomp
<ftechnical>

<size>345</size>
<V/technical>

</lomn>

Code lllustration 4-32: <size> Element

4.28.3. <location> Element

The kloeation> element is a string that specifies the location of the SCORM Content
Model<€omponent described by the metadata.

This element could be used to describe one or more alternate locations where the
SCORM Content Model Component can also be found, in addition to the content package
itself (e.g., a known fixed location).

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <location>
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Multiplicity Requirements: The <location> element shall appear O or More times.
The <location> element has an SPM of 10.

Data Type: The <location> element is represented as a CharacterString element. The
CharacterString has an SPM of 1000 characters (refer to Section 4.2.11.1:
CharacterString Data Type for more information).

Example:
<lom>
<technical>
<location>http://www.adlnet.gov/content/Asset. jpg</location>
</technical>
</lom>
Code Illustration 4-33: <location> Element
4.254. <requirement> Element

The <requirement> element expresses the technical capabilities necessary for using the
SCORM Content Model Component. The <requirement> element is repeatable. If
multiple requirements are needed, then all of the requirements are required (logical
connector is an AND).

XML Namespace: http://1tsc.ieee.org/xsd/LOM
XML Binding Representation: <requirement>

Multiplicity Requirements: The <requirement> element shall appear 0 or More times.
The <requirement> element has.an SPM of 40.

Data Type: The <requirement> element is a parent element. Parent elements have|no
values associated with them:” Parent elements act as “containers” for other elements. [The
<requirement> element’contains the following child elements:

e <orCompasite>
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Example:

<lom>
<technical>
<requirement>
<orComposite>

<type>
<source>LOMv1.0</source>
<value>browser</value>

</type>

name>
<source>LO0Mv1.0</source>
<value>ms-internet explorer</value>
</name>
<minimumVersion>5._0</minimumVersion>
<maximumVersion>6.0</maximumVersion>
</orComposite>
</requirement>
/technical>
</lom>

A

Code Ilustration 4-34: <requirement> Element
4.28.4.1. <orComposite> Element

The korComposite> element represents a single requirement.” Multiple <orComposite>
elements are connected with a logical connecter of “orZ,

XML Namespace: http://l1tsc.ieee.org/xsd/KOM
XML Binding Representation: <orComposite>

Multiplicity Requirements: The <orConposite> element shall appear 0 or More times.
The korComposite> element has an SPM of 40.

Datq Type: The <orComposite>‘element is a parent element. Parent elements have no
valuges associated with them. Parent elements act as “containers” for other elements. The
<orGomposite> element contains the following child elements:

o <type>
J <name>
J <minimumVersion>
J <maximumVersion>

Example:<Fhe following metadata indicates that the component being described will
executeéAn either of the following Web browsers:

e Microsoft Internet Explorer
o Minimum Version: 5.0
o Maximum Version 6.0
or

e Netscape Communicator
o Minimum Version: 4.7.9
o Maximum Version 5.0
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<lom>
<technical>
<requirement>
<orComposite>
<type>
<source>LOMv1.0</source>
<value>browser</value>
</type>
<pame>
<source>LO0Mv1.0</source>
vades>ms—Hrterret—explorer<Avatue
</name>
<minimumVersion>5._0</minimumVersion>
<maximumVersion>6.0</maximumVersion>
</orComposite>
<orComposite>
<type>
<source>L0Mv1.0</source>
<value>browser</value>
</type>
<name>
<source>L0Mv1.0</source>
<value>netscape communicator</value>
</name>
<minimumVersion>4.7.9</minimumVersion>
<maximumVersion>5_0</maximumVersionx
</orComposite>
</requirement>
</technical>
</lom>
Code Illustration 4<35: <orComposite> Element
4.254.1.1. <type> Elemeént

The <type> element represents.the technology required to use the SCORM Content
Model Component (e.g., hardware, software, network, etc.).

If the metadata instanceCcontains a <type> element then a corresponding <name> elerpent
shall exist to describe_more details about the type.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <type>
Multiplicity Requirements: The <type> element shall appear 0 or 1 time.

Data Type: The <type> element is represented as a Vocabulary element (refer to
Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

e operating system
e browser

SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-4-39
© ISO/IEC 2009 — All rights reserved



https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

Example:
<lom>
<technical>
<requirement>
<orComposite>
<type>
<source>LOMv1.0</source>
<value>browser</value>
</type>
name>
<source>LOMv1.0</source>
<value>ms-internet explorer</value>
</name>
<minimumVersion>5._0</minimumVersion>
<maximumVersion>6.0</maximumVersion>
</orComposite>
</requirement>
<Ytechnical>
</lom>
Code Illustration 4-36: <type> Element
4.28.41.2. <name> Element

The kname> element represents the required technology to. tise the SCORM Content
Model Component. The value used for the Name element depends on the value
identified by the Value element.

If the metadata instance contains a <name> element then a corresponding <type> element
shall exist to describe more details about the required technology.

XML Namespace: http://l1tsc.ieeelorg/xsd/LOM
XML Binding Representation: <pame>
Multiplicity Requirements: . The <name> element shall appear 0 or 1 time.

Datq Type: The <name> element is represented as a Vocabulary element (refer to
Sectjon 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

If Requirement:OrComposite. Type = “operating system”:

¢ pc-sdos

d “Mms-windows
° macos

e unix

e multi-os

o none

If Requirement.OrComposite. Type = “browser”:

e any
e netscape communicator
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e ms-internet explorer
e oOpera
e amaya

Example:

<lom>
<technical>
<requirement>

orComnociteo
OTcoOmMposSTTte

<type>
<source>L0Mv1.0</source>
<value>browser</value>
</type>
<name>
<source>L0Mv1.0</source>
<value>ms-internet explorer</value>
</name>
<minimumVersion>5.0</minimumVersion>
<maximumVersion>6.0</maximumVersion>

</orComposite>
</requirement>
</technical>
</lom>
Code llustration 4-37: <name> Element
4.25.4.1.3. <minimumVersion> Element

The <minimumVersion> element representsthe lowest possible version of the requirgd
technology to use the SCORM Content. Model Component.

XML Namespace: http://l1tsciieee.org/xsd/LOM
XML Binding Representation: <minimumVersion>

Multiplicity Requirements: The <minimumVersion> element shall appear O or 1 time.
Data Type: ThexminimumVersion> element is represented as a CharacterString. The

CharacterString'has an SPM of 30 characters (refer to Section 4.2.11.1: CharacterStrjng
Data Type.for more information).
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Example:

<lom>
<technical>
<requirement>
<orComposite>

<type>
<source>LO0Mv1.0</source>
<value>browser</value>

</type>

name>
<source>LOMv1.0</source>
<value>ms-internet explorer</value>
</name>
<minimumVersion>5._0</minimumVersion>
<maximumVersion>6.0</maximumVersion>
</orComposite>
</requirement>
/technical>
</lom>

A

Code llustration 4-38: <minimumVersion> Element

42854.14. <maximumVersion> Element

The kmaximumVersion> element represents the highest possible version of the required
technology to use the SCORM Content Model Componeént.

XML Namespace: http://l1tsc.ieee.org/xsd/KOM
XML Binding Representation: <maximumVersion>
Multiplicity Requirements: The <maximuniVersion> element shall appear 0 or 1 time.

Datq Type: The <maximumVersion>element is represented as a CharacterString. The
ChatjacterString has an SPM of 30<characters (refer to Section 4.2.11.1: CharacterString
Datg Type for more information):
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Example:

<lom>
<technical>
<requirement>
<orComposite>

<type>
<source>LOMv1.0</source>
<value>browser</value>

</type>

name>
<source>LOMv1.0</source>
<value>ms-internet explorer</value>
</name>
<minimumVersion>5._.0</minimumVersion>
<maximumVersion>6.0</maximumVersion>
</orComposite>
</requirement>
</technical>
</lom>

Code Illustration 4-39: <maximumVersion> Elément

4255, <installationRemarks> Element

The <instal lationRemarks> element is used to represent any specific instructions ¢n
how to install the SCORM Content Model Caomponent. This element could be used tp
describe to the user (e.g., LMS, Content Developer, Authoring Tool) of the component
any particular instructions for use. It may-be used to describe, in more detail, the
technical requirements for the SCORM, component.

-

XML Namespace: http://1tscieee.org/xsd/LOM
XML Binding Representation: <instal lationRemarks>

Multiplicity Requirements: The <installationRemarks> element shall appear 0 ¢r 1
time.

Data Type: ThexinstallationRemarks> element is represented as a LangString. [The
LangString has.an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data
Type for more information).

Example:

<lom>
<technical>

<installationRemarks>
<string language="en">This activity requires the client browser to
have a Macromedia Flash plugin installed.</string>
</instal lationRemarks>

</technical>
</lom>
Code lllustration 4-40: <installationRemarks> Element
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4.2.5.6. <otherPlatformRequirements> Element

The <otherPlatformRequirements> element is used to represent information about
other software and hardware requirements of the SCORM Content Model Component.
This element should be used to describe requirements that cannot be represented or
expressed with the other Technical elements.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XM Binding Representation: <otherPTatformRequirementss

Multiplicity Requirements: The <otherPlatformRequirements> element shall appéar
0 or [l time.

Datq Type: The <otherPlatformRequirements> element is represented as a
LangString. The LangString has an SPM of 1000 characters (refer to Section-4.2.11.2:
LangString Data Type for more information).

Example:

<lomp
<ftechnical>
<otherPlatformRequirements>

<string language="en">Sound card, Min. RAM:J16Mb, Video card and
displlay: at least 800 X 600 pixels x 256 colors</string>
</otherPlatformRequirements>

<Ytechnical>
</lopm>

Code Illustration 4-41: <otherPlatformRequirements> Element

4.213.7. <duration> Element

The kduration> element represents the time a continuous SCORM Content Model
Component takes when played @t intended speed. This element is useful for sounds,
movjes, simulations and the.like.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <duration>
Multiplicity Requirements: The <duration> element shall appear 0 or 1 time.

Data Type: The <duration> element is represented as a Duration data type (refer to
Sectlon4.2.11.5: Duration Data Type for more information).
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Example:

<lom>
<technical>
<duration>
<I-- Movie will play for 1 hour and 30 minutes -->
<duration>PT1H30M</duration>

<description>
<string language="‘en>Length of time to play movie</string>
</description>
</duration>
</technical>
</lom>
Code Illustration 4-42: <duration> Element
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4.2.6. <educational> Element

The Educational category describes the key educational or pedagogic characteristics of
the SCORM Content Model Component. This category allows for the description of the
educational characteristics and is typically used by teachers, managers, authors and
learners.

XML Namespace: http://ltsc.ieee.org/xsd/LOM
XML Binding Representation: <educational>

Multiplicity Requirements: The <educational> element shall appear O or More;times.
The keducational> element has an SPM of 100.

Data Type: The <educational> element is a parent element. Parent elements have no
valugs associated with them. Parent elements act as “containers” for other elements. The
<edycational> element contains the following child elements:

¢ <interactivityType>

¢ <learningResourceType>
¢ <interactivitylLevel>
¢ <semanticDensity>

¢ <intendedEndUserRole>
¢ <context>

¢ <typicalAgeRange>

o <difficulty>

o <typicallLearningTime>
¢ <description>

¢ <language>
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Example:

<lom>
<educational>

<interactivityType>
<source>LOMv1.0</source>
<value>mixed</value>

</interactivityType>

<learningResourceType>
<source>LO0Mv1.0</source>

vatuesftigure7Zvalue>
</learningResourceType>
<learningResourceType>
<source>LOMv1.0</source>
<value>narrative text</value>
</learningResourceType>
<interactivitylLevel>
<source>LOMv1.0</source>
<value>very low</value>
</interactivitylLevel>
<semanticDensity>
<source>LOMv1.0</source>
<value>very low</value>
</semanticDensity>
<intendedEndUserRole>
<source>LOMv1l.0</source>
<value>learner</value>
</intendedEndUserRole>
<context>
<source>LOMv1.0</source>
<value>training</value>
</context>
<typicalAgeRange>
<string language="en'>18<-</string>
</typicalAgeRange>
<difficulty>
<source>LOMv1.0</squrce>
<value>easy</value>
</difficulty>
<typicalLearningTime>
<duration>PF1H30M</duration>
<descriptron>

<string language="'en">Average length of time to experience the

activity.</string>
</description>
</typicallLearningTime>
<language>en-US</language>

</educational>
</ Lom>
Code Illustration 4-43: <educational> Element
4.2.6.1. <interactivityType> Element

The <interactivityType> element represents the dominant mode of learning supported

by the SCORM Content Model Component.
XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <interactivityType>
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Mu

Itiplicity Requirements: The <interactivityType> element shall appear 0 or 1

time.

Data Type: The <interactivityType> element is represented as a VVocabulary element
(refer to Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

e active: Active learning (e.g., learning by doing) is supported by content that

directly induces productive action by the learner.

4 expositive: Expositive learning (e.g., passive learning) occurs when the
Iparner’s job mainly consists of absorbing the content exposed to them.

4 mixed: A blend of active and expositive interactivity types.

Example:

<lomp
<pducational>

<interactivityType>
<source>LOMv1.0</source>
<value>mixed</value>

</interactivityType>

<Veducational>
</lomn>

4.2.
The

Code lllustration 4-44: <interactiVityType> Element

g4.2. <learningResourceType> Element

<learningResourceType> element represents the specific kind of the SCORM

Content Model Component. This element is repeatable in order to fully describe the
types of resources used in the component.

XML Namespace: http://1tsc.ieee.org/xsd/LOM

XML Binding Representation: <learningResourceType>

Mu

Itiplicity Requiréments: The <learningResourceType> element shall appear 0 or

Moreg times. ThekearningResourceType> element has an SPM of 10.

Data Type: /The <learningResourceType> element is represented as a VVocabulary
element (refer to Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

exercise
simulation
questionnaire
diagram
figure

graph

index
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e slide

e table

e narrative text
e exam

e experiment

e problem statement
o self assessment

o lecture

Example:

<lom>
<educational>
<learningResourceType>
<source>L0Mv1.0</source>
<value>narrative text</value>
</learningResourceType>
<learningResourceType>
<source>L0Mv1.0</source>
<value>simulation</value>
</learningResourceType>
</educational>
</lom>

Code Illustration 4-45: <learningResourceType> Element

4.2.6.3. <interactivityLevel> Elemenit

The <interactivityLevel> represents the degree of interactivity characterizing the
SCORM Content Model Component(-nteractivity in this context refers to the degreq to
which the learner can influence the.aspect or behavior of the component.

XML Namespace: http://Itsc.ieee.org/xsd/LOM
XML Binding Representation: <interactivitylLevel>

Multiplicity Requirements: The <interactivityLevel> element shall appear 0 off 1
time.

Data Type:-The <interactivitylLevel> element is represented as a Vocabulary
element,(refer to Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

e very low

. 1ow

e medium

. high

e very high

These values, inherently, are meaningful only in a context of a community practice. At
this time, this scale is left to organizations to define.
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Example:

<lom>
<educational>
<interactivitylLevel>
<source>LOMv1.0</source>
<value>very low</value>
</interactivitylLevel>

</educational>
</lom>
Code Illustration 4-46: <interactivityLevel> Element
4.2.4.4. <semanticDensity> Element

The ksemanticDensity> represents the degree of conciseness of the SCORM!Centent
Model Component. The semantic density of a SCORM component may begstimated in
termp of its size, span or, in the case of self-timed resources such as audig’er video,
duration.

XML Namespace: http://1tsc.ieee.org/xsd/LOM
XML Binding Representation: <semanticDensity>
Multiplicity Requirements: The <semanticDensity=element shall appear 0 or 1 time.

Datq Type: The <semanticDensity> element is.represented as a Vocabulary element
(refer to Section 4.2.11.3: Vocabulary Data Type.for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

o very low

qd low

J medium

¢ high

¢ very high

Thege values, inherently;*are meaningful only in a context of a community practice At
this time, this scale¢is teft to organizations to define.

Example:

<lomp
<pducational>
<semanticDensity>

<source>LOMv1.0</source>
<value>very low</value>
</semanticDensity>
</educational>
</lom>

Code Illustration 4-47: <semanticDensity> Element
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4.26.5. <intendedEndUserRole> Element

The <intendedEndUserRole> element represents the principal user(s) for which the
SCORM Content Model Component was designed. If multiple elements are used, the
most dominant role should be first.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <intendedEndUserRole>

Multiplicity Requirements: The <intendedEndUserRole> element shall appearQor
More times. The <intendedEndUserRole> element has an SPM of 10.

Data Type: The <intendedEndUserRole> element is represented as a Viacabulary
element (refer to Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vecabulary tokens:

teacher
author

learner
manager

Example:

<lom>
<educational>
<intendedEndUserRole>
<source>L0Mv1.0</source>
<value>learner</value>
</intendedEndUserRole>
</educational>
</lom>

Code Hlustration 4-48: <intendedEndUserRole> Element

4.2.6.6. <context> Element

The <context>)élement represents the principal environment within which the learning
and use of the SCORM Content Model Component is intended to take place.

XMlANamespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <context>

Muttiphicity Requirements—The<comtext>etement shattappear 0-orMore-times— The
<context> element has an SPM of 10.

Data Type: The <context> element is represented as a VVocabulary element (refer to
Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

e school
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e higher education
e training
e other

Example:

<lom
<

</lo

>
educational>
<context>

courecas]! OV O~ /cotiyreaq
SOt T ct- oMy T o</Sourtt

<value>training</value>
</context>
Veducational>
m>

4.2.6

The
elem
chro

Code lllustration 4-49: <context> Element

7. <typicalAgeRange> Element

<typicalAgeRange> element represents the age of the typical enid user. This
ent shall refer to the developmental age, if that would be different from the
nological age. The IEEE Standard recommends that, when.applicable, the value

should be formatted as minimum age — maximum age or minimum age — (e.g., 18 — 25, or

18-)
(e.0.

XM
XM

Mul
time

Data
Lang

Type

Exa

The values of this element do not necessarily have t6_be represented numerically
adults only, suitable for children over 7).

| Namespace: http://l1tsc.ieee.org/xsdZLOM
| Binding Representation: <typicalAgeRange>

Liplicity Requirements: The <typicalAgeRange> element shall appear 0 or More
5. The <typicalAgeRange> elemént has an SPM of 5.

L Type: The <typicalAgeRange> element is represented as a LangString. The
String has an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data
for more information).

mple:

<lom
<

>
educational>
<typicalAgeRange>
<string language="‘en''>18-</string>
</typicalAgeRange>

<

/eddcational>

</lom>

Code Illustration 4-50: <typicalAgeRange> Element

4.2.6.8. <difficulty> Element

The <difficulty> element represents how hard it is to work with or through the
SCORM Content Model Component for the typical intended target audience. The typical
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target audience can be characterized by the <context> and <typicalAgeRange>
elements.

XML Namespace: http://1tsc.ieee.org/xsd/LOM
XML Binding Representation: <difficulty>

Multiplicity Requirements: The <difficulty> element shall appear 0 or 1 time.

Data TypeThe<diffricultys efementisTepresented as a Vocabutary eterment (ref
Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary.tokens:

very easy
easy

medium
difficult
very difficult

These values, inherently, are meaningful only in a context'of a community practice. |
this time, this scale is left to organizations to define.

Example:

rto

D

At

<lom>
<educational>
<difficulty>
<source>LO0Mv1.0</source>
<value>easy</value>

</difficulty>
</educational>
</lom>
€ode lllustration 4-51: <difficulty> Element
4.2.6.9. <typicalLearningTime> Element

The <typicalLearningTime> element represents the approximate of typical time it fakes

to work with-or through the SCORM Content Model Component for the typical inten
target audience. The typical target audience can be characterized by the elements
<context> and <typicalAgeRange>.

XML Namespace: http://ltsc.ieee.org/xsd/LOM

ded

XML Binding Representation: <typicallLearningTime>

Multiplicity Requirements: The <typicallLearningTime> element shall appear O or 1

time.

Data Type: The <typicalLearningTime> element is represented as a Duration data

type (refer to Section 4.2.11.5: Duration Data Type for more information).
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Example:

<lom>
<educational>
<typicalLearningTime>
<duration>PT1H30M</duration>
<description>
<string language="en">Average length of time to experience the

activity.</string>

</description>

</ typicaltearningTime>
<{educational>
</lom>

Code Illustration 4-52: <typicalLearningTime> Element

4.2.64.10. <description> Element

The xdescription> element shall be used to comment on how the SCOQRM Content
Model Component is to be used.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <description>

Multiplicity Requirements: The <description> element shall appear O or More times.
The kdescription> element has an SPM of 10.

Datq Type: The <description> element is représented as a LangString. The
LangString has an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data
Typg for more information).

Example:

<lomp
<pducational>
<description>
<string language="en">This course is designed for IT professionals
resppnsible for implementing Java</string>
</description=
<Veducational>
</lom>

Code Illustration 4-53: Educational <description> Element

4.2.6.117 <language> Element

The <language> element represents the human language used by the typical intended
user of the SCORM Content Model Component. The typical target intended user can be
characterized by the elements <context> and <typicalAgeRange>.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <language>
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Multiplicity Requirements: The <language> element shall appear O or More times.
The <language> element has an SPM of 10.

Data Type: The <language> element is represented as a CharacterString. The
CharacterString has an SPM of 100 characters (refer to Section 4.2.11.1: CharacterString
Data Type for more information).

Example:

<lom>
<educational>
<language>en-US</language>
</educational>
</lom>

Code lllustration 4-54: Educational <language> Element
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4.2.7. <rights> Element

The

Rights category describes the intellectual property rights and conditions of use for

the SCORM Content Model Component. This element shall be used to describe any and

all d

igital rights of the SCORM Component (cost for use, copyright, etc.).

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XM
Mul

| Binding Representation: <rights>

fiplicity Requirements: The <rights> element shall appear 0 or 1 time.

Datq Type: The <rights> element is a parent element. Parent elements have hovalues

asso

ciated with them. Parent elements act as “containers” for other elements-yThe

<rights> element contains the following child elements:

Exa

¢ <cost>
¢ <copyrightAndOtherRestrictions>
o <description>

mple:

<lom

>
rights>
<cost>
<source>LOMv1.0</source>
<value>yes</value>
</cost>
<copyrightAndOtherRestrictions>
<source>LOMv1.0</source>
<value>yes</value>
</copyrightAndOtherRestrictions>
<description>
<string language="en">For additional information or questions

regaprding copyright, distribution and reproduction, contact Joe Developer at
joe_Heveloper@someorganization.org</string>

</description>

<Yrights>
</lom>
Code Illustration 4-55: <rights> Element

4.2.1.1, <cost> Element
The <eost>-elementrepresents-whetherthe-SCORM-Content-Meodel-Componentreguires
some sort of payment.
XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <cost>
Multiplicity Requirements: The <cost> element shall appear 0 or 1 time.
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Data Type: The <cost> element is represented as a Vocabulary element (refer to
Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

e yes
e no

If the <cost> element is set to yes, the <description> element can be used to describe

addiuon detatls dealing with the cost.

Example:

<lom>
<rights>
<cost>
<source>LOMv1.0</source>
<value>yes</value>
</cost>
<description>
<string language="en''>Contact joe_developer@someorg.org for cost
information.</string>

</description>
</rights>
</lom>
Code Illustration 4-56: ) <cost> Element
4.2.7.2. <copyrightAndOtherRéstrictions> Element

The <copyrightAndOtherRestrictions> element describes whether copyright or other
restrictions apply to the use of the"SCORM Content Model Component.

XML Namespace: http:/#Altsc.ieee.org/xsd/LOM

XML Binding Represéntation: <copyrightAndOtherRestrictions>

Multiplicity Requirements: The <copyrightAndOtherRestrictions> element shall

appear 0 or 1 time.

Data Type:. The <copyrightAndOtherRestrictions> element is represented as a
Vocabulary element (refer to Section 4.2.11.3: Vocabulary Data Type for more
information).

Yocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

e yes
e no

If the <copyrightAndOtherRestrictions> element is set to yes, the <description>
element can be used to describe addition details dealing with the copyright and other
restrictions.
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Example:

<lom>
<rights>

<copyrightAndOtherRestrictions>
<source>LOMv1.0</source>
<value>yes</value>

</copyrightAndOtherRestrictions>

<description>
<string language="‘en"'>Contact joe_developer@someorg.org for copyright

infofmation-<7sString>
</description>
</rights>

</lopm>

Code Illustration 4-57: <copyrightAndOtherRestrictions> Element

4.2.1.3. <description> Element

The kdescription> element allows for comments on the conditions.of use of the
SCQRM Content Model Component. This element can be used to«lescribe any cost,
copyright or other restrictions about the SCORM Content ModekComponent.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <description>
Multiplicity Requirements: The <description>element shall appear 0 or 1 time.

Data Type: The <description> element is represented as a LangString. The
LangString has an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data
Typg for more information).

Example:

<lomp
<rights>
<copyrightAndOtherRestrictions>

<source>LOMvit: 0</source>

<value>yes</value>
</copyrightAndOtherRestrictions>
<description>

<str¥ng language="en">For additional information or questions
regarding copyright, distribution and reproduction, contact Joe Developer at
Jjoe_ Heveloper@someorganization.org</string>

</description>
<Vrights>
</lom>
Code Illustration 4-58: Rights <description> Element
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4.2.8. <relation> Element

The Relation category defines the relationship between the SCORM Content Model
Component and other components, if any. The Relation element is allowed to be
repeated. To define multiple relationships, one could create several instances of this

category. If there is more than one target component, then each target shall have a new

relationship instance

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <relation>

Multiplicity Requirements: The <relation> element shall appear 0 er-More times
The <relation> element has an SPM of 100.

Data Type: The <relation> element is a parent element. Parent elements have no
values associated with them. Parent elements act as “containers” for other elements.
<relation> element contains the following child elements:

o <kind>
e <resource>

Example:

The

<lom>
<relation>
<kind>
<source>LO0Mv1.0</source>
<value>isbasedon</yalue>
</Kkind>
<resource>
<identifier>
<catalog>URN</catalog>
<entry>urn:ADL:1234-45FD</entry>
</identifier>
<description>
<string language="‘en">Microsoft MSCE</string>
</description>
</resource>
</relation>
</lom>

Code lllustration 4-59: <relation> Element

428.1. <kind> Element

The <kind> element describes the nature of the relationship between the SCORM
Content Model Component and the target component identified by the Resource.

XML Namespace: http://Itsc.ieee.org/xsd/LOM

XML Binding Representation: <kind>
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Multiplicity Requirements: The <kind> element shall appear 0 or 1 time.

Data Type: The <kind> element is represented as a Vocabulary element (refer to
Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

e ispartof
e haspart

d 1Ssversionoft

¢ hasversion

¢ isformatof

d hasformat

J references

¢ isreferencedby
d isbasedon

¢ isbasisfor

¢ requires

¢ isrequiredby

Example:

<lomp
<relation>
<kind>
<source>LOMv1.0</source>
<value>ispartof</value>
</kind>
<resource>
<identifier>
<catalog>URN</catalog>
<entry>urn:ADL:1234-45rB+3324</entry>
</identifier>
<description>
<string language=!en">ADL Course: Microsoft MSCE</string>
</description>
</resource>
<Yrelation>
</lom>

Code Illustration 4-60: <kind> Element

4.2.8.2. <resource> Element
The kresoeurce> element describes the target SCORM Content Model Component that

this relationship references
XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <resource>

Multiplicity Requirements: The <resource> element shall appear 0 or 1 time.
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Data Type: The <resource> element is a parent element. Parent elements have no
values associated with them. Parent elements act as “containers” for other elements. The
<resource> element contains the following child elements:

e <identifier>
e <description>

Example:

<lom>
<relation>
<kind>
<source>L0Mv1.0</source>
<value>isbasedon</value>
</kind>
<resource>
<identifier>
<catalog>URN</catalog>
<entry>urn:ADL:1234-45FD</entry>

</identifier>
<description>
<string language="'en">ADL Course: Microseft MSCE</string>
</description>
</resource>
</relation>
</lom>
Code lllustration 4-647 <tresource> Element
4.2.8.2.1. <identifier> Element

The <identifier> element represefits a mechanism for assigning a globally unique label
that identifies the target SCORM:-Content Model Component

XML Namespace: http:/#4Itsc.ieee.org/xsd/LOM
XML Binding Representation: <identifier>

Multiplicity Requirements: The <identifier> element shall appear 0 or More times.
The <identifier> element has an SPM of 10.

Data Type:. The <identifier>element is a parent element. Parent elements have njo
values<associated with them. Parent elements act as “containers” for other elements. [The
<identifier> element contains the following child elements:

e <catalog>

Py FaVak o VA
eHery
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Example:

<lom>
<relation>

<kind>
<source>LOMv1.0</source>
<value>isbasedon</value>

</kind>

<resource>
<identifier>

<catalog>URNZcatalog>
<entry>urn:ADL:1234-45FD</entry>

</identifier>
<description>
<string language="'en">ADL Course: Microsoft MSCE</string>
</description>
</resource>
<V/relation>
</lom>
Code Illustration 4-62: Relation Resource <identifier> Element

4.2.8.2.1.1. <catalog> Element
The xcatalog> element represents the name or designator of the identification or

cata

loging scheme for the entry. There are a variety of cataloging systems available.

SCQRM does not require the use of any one particulargataloging system. Organizations
are free to choose any cataloging scheme that meetstheir organizations practices or
poligies. Some types of cataloging systems are:

The
XM
XM
Mul

4 Universal Resource Identifier (URI)

4 Universal Resource Name (URN)

4 Digital Object Identifier (DOI)

4 International Standard Book-Numbers (ISBN)
4 International Standard Serial Numbers (ISSN).

<catalog> element represents the scheme used to create and manage the entry.
| Namespace: htgp://Itsc.ieee.org/xsd/LOM
| Binding Representation: <catalog>

Liplicity Requirements: The <catalog> element shall appear 0 or 1 time.

Datq Type: The <catalog> element is represented as a CharacterString element. The
ChatacterString has an SPM of 1000 characters (refer to Section 4.2.11.1:
CharacterString Data Type for more information).
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Example:

<lom>
<relation>

<kind>
<source>LOMv1.0</source>
<value>isbasedon</value>

</kind>

<resource>
<identifier>

ICatalog>URNZcatalog>
<entry>urn:ADL:1234-45FD</entry>
</identifier>
<description>
<string language="'en">ADL Course: Microsoft MSCE</string>
</description>
</resource>
</relation>
</lom>

Code Illustration 4-63: Relation Resource Identifier <catalog> Element
4.2.8.2.1.2. <entry> Element

The <entry> element represents the value of the identifier within the identification of
cataloging scheme (refer to the <catalog> element) that designates or identifies the
target SCORM Content Model Component.

Identifiers can take on various formats. The TEEE requires that the actual identifier vialue
be represented as a CharacterString. Organizations are free to choose any mechanism to
create unique identifiers that meets théir organizations practices or policies. Itis
recommended that a common scheme be chosen.

The following listing is a sampling of identifier values (entry):

Scheme (<catalog>) Value (<entry>)
Universal Resource Name urn:ADL.: 1345-GFGC-23ED-3321
Universal Resource ldentifier http://www.adlnet.gov/content/C0_01
Handle)Syntax 100.100/2345342256349543

XMl Namespace: http://1tsc.ieee.org/xsd/LOM

XML Binding Representation: <entry>

Multiphcity Requirements: 1he <entry> element shall appear U or 1 time.

Data Type: The <entry> element is represented as a CharacterString element. The
CharacterString has an SPM of 1000 characters (refer to Section 4.2.11.1:
CharacterString Data Type for more information).
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Example:
<lom>
<relation>
<kind>
<source>LOMv1.0</source>
<value>isbasedon</value>
</kind>
<resource>
<identifier>
<CatdlOg->URN</Catalog~>
<entry>urn:ADL:1234-45FD</entry>
</identifier>
<description>
<string language="'en">ADL Course: Microsoft MSCE</string>
</description>
</resource>
<V/relation>
</lom>
Code lllustration 4-64: Relation Resource ldentifier <entry> Element
4.2.8.2.2. <description> Element
The kdescription> element describes the target SCORM Content Model Component.
XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <description>
Multiplicity Requirements: The <description> element shall appear 0 or More times.

The

<description> element has an SPM ef 10.

Datq Type: The <description> element is represented as a LangString. The
LangString has an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data
Typg for more information).

Example:
<lomp
<relation>
<kind>
<souree>LOMv1l.0</source>
<value>isbasedon</value>
</kind>
<resource>
<identifier>
<catalog>URN</catalog>
<entry>urn:ADL:1234-45FD</entry>
</identifier>
<description>
<string language="‘en">ADL Course: Microsoft MSCE</string>
</description>
</resource>
</relation>
</lom>
Code Illustration 4-65: Relation Resource <description> Element
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4.29. <annotation> Element

The Annotation category provides comments on the educational use of the SCORM
Content Model Component and information on when and by whom the comments were
created. This category enables educators to share their assessments of SCORM Content
Model Components, suggestions for use, etc.

XML Namespace: http://Itsc.ieee.org/xsd/LOM
XML Binding Representation: <annotation>

Multiplicity Requirements: The <annotation> element shall appear 0 or;More times.
The <annotation> element has an SPM of 30.

Data Type: The <annotation> element is a parent element. Parent'elements have ro
values associated with them. Parent elements act as “containers®.for other elements. [The
<annotation> element contains the following child elements:

e <entity>
e <date>
e <description>

Example:

<lom>
<annotation>
<entity>BEGIN:VCARD&#13;&#I05VERSION:2_18&#13;&#10;FN:Joe
Authoré&#13;&#10;END:VCARD</entity>

<date>
<dateTime>2001-07-80T10:14:35.5+01:00</dateTime>
<description>
<string language="'en">Date and time annotation was created</string>
</description>
</date>

<description>kearners will need to understand the fundamentals of Windows
programming in order to grasp the concepts described in this
learning.</description>

</annotatien>
</lom>
Code lllustration 4-66: <annotation> Element
4,2.9.1. <entity> Element

The <entity> element identifies the entity or entities that that have created the
annotation.

XML Namespace: http://ltsc.ieee.org/xsd/LOM
XML Binding Representation: <entity>

Multiplicity Requirements: The <entity> element shall appear 0 or 1 time.
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Data Type: The <entity> element as a CharacterString element. The CharacterString
has an SPM of 1000 characters (refer to Section 4.2.11.1: CharacterString Data Type for
more information). All entity values shall be represented in vCard [9] format. This
allows systems to take the CharacterString represented by the <entity> element and
process this CharacterString as a valid vCard.

Example:

<lom

<pnnotation>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2_1&#13;&#10;FN:Joe
Authpré&#13;&#10;END:VCARD</entity>

<date>
<dateTime>2001-07-30T10:14:35.5+01:00</dateTime>
<description>
<string language="en"">Date and time annotation was created</string>
</description>
</date>

<description>Learners will need to understand the fundamentals of Windows
programming in order to grasp the concepts described in this
learping.</description>

<fannotation>
</lom>
Code Illustration 4-67: Annotation <entity>Element
4.2.9.2. <date> Element

The kdate> element identifies the date the annotation was created.

XML Namespace: http://ltsc.ieee.org/xsd/LOM

XML Binding Representation: <date®

Multiplicity Requirements: The <date> element shall appear 0 or 1 time.

Datq Type: The Date element'is represented as a DateTime data type (refer to Section
4.2.11.4: DateTime Data Type for more information). The <date> element is a parent
element. Parent elements have no values associated with them. Parent elements act as
“containers” for other elements. The <date> element contains two elements, one that
reprgsents the actual date of the contribution (<dateTime>) and one that represents a
textyal description of the date (<description>):

J <dateTime>
o \<description>
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Example:

<lom>
<annotation>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2_1&#13;&#10;FN:Joe
Authoré&#13;&#10;END:VCARD</entity>

<date>
<dateTime>2001-07-30T10:14:35.5+01:00</dateTime>
<description>
<string language="'en">Date and time annotation was created</string>
</description>
</date>

<description>Learners will need to understand the fundamentals ofiW#ndows
programming in order to grasp the concepts described in this
learning.</description>

</annotation>
</lom>
Code lllustration 4-68: Annotation <date> Element
4.2.9.3. <description> Element

The <description> element shall be used to represent the contents of the annotation|.
XML Namespace: http://l1tsc.ieee.org/xsd/L0OM

XML Binding Representation: <description>

Multiplicity Requirements: The <description> element shall appear 0 or 1 time.

Data Type: The <description> element is represented as a LangString. The
LangString has an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data
Type for more information).

Example:

<lom>
<annotation>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2_.1&#13;&#10;FN:Joe
Authoré&#13;&#20;END: VCARD</entity>
<date>
<dateTime>2001-07-30T10:14:35.5+01:00</dateTime>
<description>
<string language="'en">Date and time annotation was created</strijng>
</description>
</date>
<description>
<string>Learners will need to understand the fundamentals of Windoys

programming in order to grasp the concepts described in this learning.</string>
</description>
</annotation>
</lom>

Code Illustration 4-69: Annotation <description> Element
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4.2.10. <classification> Element

The Classification category describes where the SCORM Content Model Component
falls within a particular classification system. Multiple Classification categories may be
used to define multiple classifications. The Classification category is typically used to
link to a controlled vocabulary or classification system.

XML Namespace: http://Itsc.ieee.org/xsd/LOM
XML Binding Representation: <classification>
Multiplicity Requirements: The <classification> element shall appear O or More
timep. The <classification> element has an SPM 40.
Datq Type: The <classification> element is a parent element. Parentelements have
no values associated with them. Parent elements act as “containers” forother elements.
The kclassification> element contains the following child elements:
¢ <purpose>
¢ <taxonPath>
¢ <description>
o <keyword>
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Example:

<lom>
<classification>

<purpose>
<source>LOMv1.0</source>
<value>skill level</value>

</purpose>

<taxonPath>
<source>

ISTring fanguage="en-uS"“>ADLC SCORM CONCEPTSIZ/STring
</source>
<taxon>
<id>1</id>
<entry>
<string language="'en-US">Content Aggregation Model</string>
</entry>
</taxon>
<taxon>
<id>l _A</id>
<entry>
<string language="en-US">Content Packaging Fundamentals</stri
</entry>
</taxon>
<taxon>
<id>1_.A_3</id>
<entry>
<string language="en-US'">Resource Fundamentals</string>
</entry>
</taxon>
<taxon>
<id>l1.A.3.a</id>
<entry>
<string language="en-US'"">Packaging SCOs</string>
</entry>
</taxon>
</taxonPath>
<description>
<string language="en-US">Describing and packaging SCOs in a SCORM
Content Package</string>
</description>
<keyword>
<string. language="en-US'">Packaging SCOs</string>
</keyword>
</classification>
</lom>

ng>

Code lllustration 4-70: <classification> Element

4.2.10.1. <purpose> Element

The <purpose> element defines the purpose for classifying the SCORM Content Model

Component.
XML Namespace: http://Itsc.ieee.org/xsd/LOM

XML Binding Representation: <purpose>
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Multiplicity Requirements: The <purpose> element shall appear 0 or 1 time.

Data Type: The <purpose> element is represented as a VVocabulary element (refer to
Section 4.2.11.3: Vocabulary Data Type for more information).

Vocabulary Tokens: The IEEE LOM defines the following set of vocabulary tokens:

discipline
idea

Exa

mple:

prerequisite

educational objective
accessibility restrictions
educational level

skill level

security level

competency

<lom

</lo

classification>

Vclassification>

<purpose>
<source>LOMv1.0</source>
<value>skill level</value>
</purpose>

4.2.]

The
Each

XM

0.2. <taxonPath> Element

<taxonPath> element describes,a taxonomic path in a specific classification system.
succeeding level is a refinement in the definition of the proceeding level.

| Namespace: http://ZItsc.ieee.org/xsd/LOM
| Binding Representation: <taxonPath>

fiplicity Requirements: The <taxonPath> element shall appear 0 or More times.
<taxonPath> element has an SPM of 15.

L Typeé: The <taxonPath> element is a parent element. Parent elements have no

Code Illustration 4-71:-<purpose> Element

<source>
<taxon>
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Example:

<lom>
<classification>

<purpose>
<source>LOMv1.0</source>
<value>skill level</value>

</purpose>

<taxonPath>
<source>

ISTring fanguage="en-uS"“>ADLC SCORM CONCEPTSIZ/STring
</source>
<taxon>
<id>1</id>
<entry>
<string language="'en-US">Content Aggregation Model</string>
</entry>
</taxon>
<taxon>
<id>l _A</id>
<entry>
<string language="en-US">Content Packaging Fundamentals</string>
</entry>
</taxon>
<taxon>
<id>1_.A_3</id>
<entry>
<string language="en-US'">Resource Fundamentals</string>
</entry>
</taxon>
<taxon>
<id>l1.A.3.a</id>
<entry>
<string language="en-US'"">Packaging SCOs</string>
</entry>
</taxon>
</taxonPath>
</classification>
</lom>

Code lllustration 4-72: <taxonPath> Element
4.2.10.2.1. <source> Element

The <source> element describes or names the classification system. This data elemgnt
may useany recognized official taxonomy or any user-defined taxonomy.

XML Namespace: http://1tsc.ieee.org/xsd/LOM

XML Binding Representation: <source>

Multiplicity Requirements: The <source> element shall appear 0 or 1 time.

Data Type: The <source> element is represented as a LangString. The LangString
element has an SPM of 1000 characters (refer to Section 4.2.11.2: LangString Data Type
for more information).
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Example:

<lom>
<classification>

<purpose>
<source>LOMv1.0</source>
<value>skill level</value>

</purpose>

<taxonPath>
<source>

IString fanguage="en-uS~>ADLC SCORM CONcCepts7/String>
</source>
</taxonPath>
<Yclassification>
</lomn>

Code Ilustration 4-73: Taxon Path <source> Element
4.2.10.2.2. <taxon> Element

The ktaxon> element describes a particular term within a taxonomy~A taxon is a node
that has a defined label or term. A taxon may also have an alphantmeric designation or
identifier for standardized reference. Either or both the label and)the entry may be used
to dgsignate a particular taxon.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM
XML Binding Representation: <taxon>

Multiplicity Requirements: The <taxon> element shall appear 0 or More times. The
<taxon> element has an SPM of 15.

Datq Type: The <taxon> element is aparent element. Parent elements have no values
assotiated with them. Parent elements act as “containers” for other elements. The
<taxonPath> element contains the*following child elements:

<id>
<entry>
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Example:

<lom>
<classification>

<purpose>
<source>LOMv1.0</source>
<value>skill level</value>

</purpose>

<taxonPath>
<source>

<String Iarnguage-= en-us ~AUL SUURM boncepts</string>
</source>
<taxon>
<id>I</id>
<entry>
<string language="'en-US">Content Aggregation Model</string>
</entry>
</taxon>
</taxonPath>
</classification>
</lom>

Code lllustration 4-74: <taxon> Element

4.2.10.2.2.1. <id> Element

The <id> element describes the identifier of the.taxon. For example, the element can be
a number or letter combination provided by the source of the taxonomy.

XML Namespace: http://ltsc.ieee.org/xsd/LOM
XML Binding Representation: <ids
Multiplicity Requirements: The'<id> element shall appear 0 or 1 time.

Data Type: The <id> element is represented as a CharacterString element. The
CharacterString has an SPM of 100 characters (refer to Section 4.2.11.1: CharacterSfring
Data Type for more information).

Example:

<lom>
<classification>
<taxonPath>
<source>
<string language="'en-US"">ADL SCORM Concepts</string>
</source>
<taxon>

<1a>1<71d>
<entry>
<string language="‘en-US">Content Aggregation Model</string>

</entry>
</taxon>
</taxonPath>

</classification>

</lom>

Code Illustration 4-75: <id> Element

SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-4-73
© ISO/IEC 2009 — All rights reserved



https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/

IEC TR 29163-2:2009(E)

4.2.10.2.2.2. <entry> Element

The

<entry> element shall contain a textual label of the taxon.

XML Namespace: http://l1tsc.ieee.org/xsd/LOM

XML Binding Representation: <entry>

Mul

tiplicity Requirements: The <entry> element shall appear 0 or 1 time.

Data Type: The <entry> element is represented as a LangString. The LangString
element has an SPM of 500 characters (refer to Section 4.2.11.2: LangString Data Type
for more information).

Exa

mple:

<lom
<

</lo

>
classification>
<purpose>
<source>LOMv1.0</source>
<value>skill level</value>
</purpose>
<taxonPath>
<source>
<string language="'en-US">ADL SCORM Concepits</string>
</source>
<taxon>
<id>I</id>
<entry>
<string language="'en-US">Content Aggregation Model</string>
</entry>
</taxon>
</taxonPath>
Yclassification>
m>

4.2.]

The
Com
as di

XM

Code lllustration 4-76: Taxon <entry> Element

0.3. <description> Element

<description>element contains a description of the SCORM Content Model
ponent relative to the stated Purpose (<purpose>) of the specific classification, such
scipline, idea, skill level, educational objective, etc.

| Naimespace: http://l1tsc.ieee.org/xsd/LOM

XM

Binding Representation: <description>

Multiplicity Requirements: The <description> element shall appear 0 or 1 time.

Data Type: The <description> element is represented as a LangString. The
LangString element has an SPM of 2000 characters (refer to Section 4.2.11.2: LangString
Data Type for more information).
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Example:

<lom>
<classification>
<description>
<string language="'en-US">Describing and packaging SCOs in a SCORM
Content Package</string>
</description>
</classification>
</lom>

Code Illustration 4-77: Classification <description> Element

4.2.10.4. <keyword>

The <keyword> element contains keywords and phrases descriptive of the’'SCORM
Content Model Component relative to the stated Purpose (<purposes)-of this specifig
classification, such as discipline, idea, skill level, educational objective, etc.

XML Namespace: http://Itsc.ieee.org/xsd/LOM
XML Binding Representation: <keyword>

Multiplicity Requirements: The <keyword> elemeént shall appear 0 or More times. | The
<keyword> element has an SPM of 40.

Data Type: The <keyword> element is représented as a LangString. The LangString
element has an SPM of 1000 characters«(refer to Section 4.2.11.2: LangString Data Tlype
for more information).

Example:
<lom>
<classification>
<keyword>
<string language="en-US"">Packaging SCOs</string>
</keyword>
</classification>
</lom>
Code Illustration 4-78: Classification <keyword> Element
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4.2.11. Common Data Types

The
desc
secti

IEEE LOM contains several common data types. These data types are used to
ribe the makeup of the values held by the individual LOM elements. The following
ons define the LOM data types and their characteristics.

4.2 1TT Characterstring Data Type

The

CharacterString is a data type used to capture a set of characters that are not

interpreted in a language. The characters represented by this data type are those

char
unifi

infor

4.2.]

The
char
sema

XM
XM
XM

hcters supported by ISO/IEC 10646-1:2000 [10]. The ISO 10646 standard proeyides a
ed character coding standard for the communication and exchange of electronic

mation.
1.2. LangString Data Type
|_angString data type represents one or more characterstrings\in‘which the

hcterstring’s language is identified. A LangString value may include multiple
intically equivalent characterstrings, such as translatiofs or alternative descriptions.

| Namespace: http://l1tsc.ieee.org/xsd/LOM
| Namespace Prefix: Iom

| Binding Representation:

g
|

string language="language-code”>Textual characterstring represented
n the defined language</string>

The
leng
Lang
Mets

Attr]

Code Illustration-4-79: LangString language Attribute

<string> element shall.cantain the actual phrase in a human language. The SPM
h of the <string> element’s value is determined by the parent element refer to the
String elements defined in Section 1.2: IEEE 1484.12.1-2002 Learning Object
\data).

ibute:

language- represents the human language of the contents of the <string>
element. The language attribute is represented as a CharacterString with an SPM

of 100 characters. The language attribute is optional. The <language> element

of the <metaMetadata> element represents the default language of all
LangStrings values. If the language attribute is not present in the individual
<string> elements, the value held by the string shall be represented in the
language defined by the <language> element of the <metaMetadata> element.
The language attribute is important because without it language information is
lost. The value space of the characterstring is from 1SO-10646-1. This standard
only consists of character codes for each independent characters. The standard
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consists of codes for characters that come from different languages. Since the

several languages share the same characters which are represented by the same

character codes, the language information is important.

Multiplicity: The <string> element shall occur 0 or More times within its parent
element (with an SPM of 10 <string> elements).

Example:

<general>
<keyword>
<string language="en">metadata</string>
<string language=""fr"'> métadonnées</string>

</keyword>
</general>
Code Illustration 4-80: LangString Data Type
4.2.11.3. Vocabulary Data Type

There are certain elements that have a VVocabulary data type.” A vocabulary is a
recommended list of appropriate values. The vocabulary data type is represented as g
source/value pair. This indicates that for each vocabulary there is a source (or owner
and then a value (actual vocabulary token). Forithose vocabularies defined by the LQ
the source is required to be “LOMv1.0”.

Data Type: The Vocabulary Data Type.is:an aggregate data type made up of two
elements:

e <source>: An indicationof the source, or owner, of the vocabulary values.
those elements that require the use of LOM vocabularies, the <source> element §
have a value of “LOMv1.40”. For those elements that are not mandated to use a LQ
vocabulary, the <soufee> value may be set to any implementation defined
CharacterString.~The CharacterString shall have an SPM of 1000 characters.

e <value>: The actual value defined by the source. If the <source>is LOMv
the value shal ‘come from the list defined in the LOM. For those elements that ar
not mandated to use a LOM vocabulary, the <value> shall be defined by the

-or
hall
M

1.0,
e

<source>. The value of the <value> element shall have an SPM of 1000 characters.

Multiplicity: The <source> and <value> elements shall occur 1 and only 1 time within
those parent elements that are of a Vocabulary Data Type.
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Example:

<lom>

<I--LOM Vocabulary example-->
<rights>

<cost>
<source>LOMv1.0</source>
<value>yes</value>
</cost>
</rights>
<I-- vocabulrary exXtensiton exXampie -->
<pducational>
<learningResourceType>
<source>0rganization XXX</source>
<value>simple questionnaire</value>
</learningResourceType>
<Yeducational>
</lom>
Code Illustration 4-81: Vocabulary Data Type

4.2.11.4. DateTime Data Type

The DateTime data type is used to describe a point in time withyat least an accuracy as

small as one second.

Datq Type: The DateTime data type is an aggregate«data type made up of two elements:

4 <dateTime>: CharacterString representation of the point in time. The
CharacterString shall have an SPM of 200-characters.
4 <description>: Represents a desctiption of the point in time. The
d4description> element is a LangString data type (refer to Section 4.2.11.2:
LangString Data Type for more information). The LangString shall have an SPM of
1000 characters.

Format: The format of the <dateTime> element shall be represented in accordance with

1SO8601:2000:

YYYY

Whe

[-MM] [-DD[ThhESRm[ :ss[-s[TzD1111111
re.

YYYY(= four-digit year (>=0001)
MM = two-digit month (01 through 12)
Db = two-digit day of month (01 through 31)

e hh = two-aIgit hour (00 through 23)
e mm = two-digit minute (00 through 59)

e ss = two-digit second (00 through 59)

e s =o0ne or more digits representing a decimal fraction of a second
e TzD =time zone designator
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e At least the four-digit year must be present. If additional parts of the DateTime
are included, the character literals “-”, “T”, “:” and “.” are part of the character
lexical representation for the <dateTime>.

Multiplicity: The <dateTime> and <description> element occurs 0 or 1 time within
its parent element.

Example:

<lom>
<lifeCycle>
<contribute>
<role>
<source>LOMv1.0</source>
<value>author</value>
</role>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10;FN: Joe
Authoré&#13;&#10;END:VCARD</entity>
<entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10Q;FN:Mary
Authoré&#13;&#10;END:VCARD</entity>

<date>
<dateTime>2002-12-12</dateTime>
<description>
<string language="en">A description for the date</string>
</description>
</date>
</contribute>
</lifeCycle>
</lom>
Code Illustration 4-82: DataTime Data Type
4.2.115. Duration Data. Type

The Duration data type is used to describe an interval in time with accuracy at least a$
small as one second.

Data Type: The Duration data type is an aggregate data type made up of two elements:

e <duration>: CharacterString representation of the time interval. The
Characterstring shall have an SPM of 200 characters.

e <description>: Represents a description of the time interval. The
<description> element is a LangString data type (refer to Section 4.2.11.2:
EangString Data Type for more information). The LangString shall have an SPM of
1000 characters.

Format: The format of the <duration> element shall be represented in accordance with
1SO8601:2000:

PLyY1[mM][dD][T[hHI[NM][s[-s]S]1
Where:

e y =number of years
e m = number of months
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e d =number of days

e h = number of hours

e n =number of minutes

e s =number of seconds or fraction of seconds

e The character literal designators “P” , “Y”, “M”, “D”, “T”, “H”, “M” and “S”

must appear if the corresponding nonzero value is present.

Multiplicity: The <duration> and <description> element occurs 0 or 1 time within

its parent element.

Example:

<lomp
<pducational>

<typicallLearningTime>
<duration>PT1H30M</duration>
<description>
<string language="‘en">It takes this long to complete“the

courge</string>

</description>
</typicallLearningTime>

<Veducational>

</lomn>

4.2.]

Code Illustration 4-83: Duration-Data Type

1.6. VCard Data Type

The vCard data type is used to describe an entity (individual or organization). vCard
automates the exchange of personal information typically found on a traditional business

card
can §

The vCard specification [9] defines a “virtual” electronic business card. vCards
tore information such as a name, address, telephone number, e-mail address, etc.

The following elements shall be in valid vCard format:

LifeCycle.Contribute Entity
Meta-Metadatai€ontribute.Entity
Annotation Entity

Example:

<annptat#on>

A

entity>BEGIN:VCARD&#13;&#10;VERSION:2.1&#13;&#10;FN:Joe

Fridpy&#13;&#10; TITLE:Area

Adminstrator\,Assistant&#13;&#10;EMATL\ ; TYPE=INTERN&#13; &#10;;ET: jTriday@host.co
m&#13;&#10; END:VCARD</entity>
</annotation>

Code Illustration 4-84: VCard Data Type
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4.3. LOM XML Schema Validation Approaches

The LOM XML Binding is fundamentally a collection of rules describing how to create
metadata instances in XML. The XSD files are used to describe and enforce these rules.
Sometimes there are certain rules that cannot be expressed in an XML Schema
Definition. In these cases, these rules are described by the normative text found in the

IEEE standard. The IEEE provides several validation approaches for the LOM XML
Binding. These validation approaches were built to provide several alternative XML
schemas. Each of the approaches created support and enforce a different set of binding
rules. In all cases, the XSD files are not sufficient to validate LOM Metadata-instancgs.
LOM Metadata instances shall be conformant to the LOM XML Bindingan all cases
where:

LOM XML Binding = “XML Schema Definition” + “Normative Standard”

The IEEE provides a set of driver schemas that support the different validation
approaches. These approaches can be used in the validationof the LOM metadata
instances. However, there may be additional validatian-steps needed based on the
approach being used. The following sections describe'the different validation
approaches, schema drivers and their relationship to'SCORM.

4.3.1. Strict Schema Validation Approach

The main goal of the strict schema,validation approach is to enforce the strict
requirements as defined by the kOM. The strict schema validation approach and its get
of corresponding XSD files have the following characteristics:

e Supports uniqueness constraints. For those elements that are defined in the LOM
as having a multiplicity requirement of 0 or 1, the strict schema validation
approach.enforces this constraint.

e LOM Mocabulary only. The strict schema validation approach only permits LOM
metadata instances that use the LOM-defined vocabulary tokens.

e Ngextensions. The strict schema validation approach does not support extengions
to the LOM.

Because this approach does not support extensions to LOM and the use of LOM
vocabularies, the approach permits valid strictly conforming LOM metadata instance$ (as

defined by IEEE).

If an organization defines policies not to extend the base elements defined by the LOM
and enforce the use of the vocabularies defined by the LOM, then ADL recommends the
use of the strict schema validation approach. It will ensure the most semantic
interoperability of all of the validation approaches.

SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1 CAM-4-81
© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

4.3.2. Custom Schema Validation Approach

The main goal of the custom schema validation approach is to support the ability to
customize LOM metadata instances to support extensions to both vocabularies and data
elements. The custom schema validation approach (and its set of corresponding XSD
files) contains the following characteristics:

e Support uniqueness constraints. For those elements that are defined in the LOM

as tavingamuttipticity Tequirement of Oor 1 thecustomrschema vatidation
approach enforces this constraint.

4 Custom Vocabularies. This approach allows for the use of LOM defined
vocabularies or the use of an organizations vocabularies. The validation approach
also provides a “template” to assist in building an XSD file for use by tools:
These XSD files could be used in support of validation of the LOM Metadata
instance.

4 Supports extensions to the LOM. This schema validation appreach supports the
ability to extend the data model set defined by LOM. This allows an organization
to incorporate a different set (from another namespace) of.elements in a LOM
metadata instance.

Because of the fact that this approach supports extensions t0-LOM, the approach permits
valig conforming LOM metadata instances (as defined by IEEE).

If an organization contains policies or practices that require a different set of vocabularies
or a pet of elements that shall be included in metadata, then ADL recommends the use of
the qustom schema validation approach. Howeéver, keep in mind that this will not allow
semantic interoperability of metadata instanees between different organizations. To keep
a high degree of semantic interoperability; ADL recommends that vertical communities
(e.g.} health care industry) work to a consensus on building a set of interoperable
voce]bularies that can be applied tothe custom validation approach.

For those elements in the LOM that are of type Vocabulary, SCORM only requires that
certdin elements use those'vocabularies. For some of the elements, SCORM only makes
it a fecommended bestipractice to use the defined LOM vocabularies. If an organization
needs to define a different set of vocabularies for SCORM best practice vocabulary
elements, then ADL: recommends the use of the custom schema validation approach and
the guidance given for building an XSD file. This will permit tools to properly validate
the metadata instances.

4.3.3. Loose Schema Validation Approach

The main goal of the loose schema validation approach is to relax some of the constraints
defined by the other schema validation approaches. When using the strict or custom
validation approach, an artificial attribute is introduced to help tools with the validation
of the uniqueness constraints of the LOM. If an organization wants to avoid the
introduction of this artificial element, then the loose schema validation approach can be
used. Keep in mind that the loose schema validation approach (and corresponding loose
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schema driver) does not check unigqueness constraints and will permit non-conformant
LOM metadata instances. Extra steps must to be taken for tools to enforce the overall
LOM XML Binding rules.

The loose schema validation approach (and its set of corresponding XML Schema
Definition files) contains the following characteristics:

e Does not support uniqueness constraints. The loose schema validation approach
relaxes the uniqueness constraint checks hy removing the introduction of the

artificial attribute. Because of this, there are cases where non-conforming LOM
metadata instances will validate against the loose schema validation appfoach| It
is recommended that producers of LOM metadata instances guarantee that the
instance produced is valid according to the IEEE LOM XML Binding when uging
the loose schema validation approach.

e No validation of vocabularies. The loose schema validation@pproach relaxes|the
schema enforcement of vocabulary source and value pair felationship constraints.
The loose schema validation approach simplifies the sehema validation process.
However, the absence of the enforcement does not guarantee conforming LOIM
metadata instances. Applications will have to validate the vocabulary source gnd
value pair relationship constraints by other means.

e Supports extensions to the LOM. The validation approach supports the ability to
extend the data model set defined by LOM. This allows an organization to
incorporate a different set (from another'namespace) of elements in a LOM
metadata instance.

The loose schema validation approach@equires more processing, outside of validatior
tools, to verify that the LOM metadata instance is conforming to the requirements of
IEEE. ADL recommends that.ong of the other schema validation approaches be used
lieu of the loose schema validation approach.

in

4.4. Metadata’Extensions

In some cases; organizations may find that the core set of metadata elements defined py
LOM is nat adequate enough to describe SCORM Content Model Components. The
organization may have a set of metadata extensions that are required to be used in

describing these components. There are currently two types of extensions mechanism
permitted within the LOM:

o XML element extensions. The Tirst mechanism allows for the extension of the
LOM data model elements. It is permissible to add additional elements to
metadata instances. For example, if an organization has additional information
regarding intellectual property rights and conditions or use for their SCORM
Content Model Components, it is feasible for the organization to add elements to
the Rights Category. There are currently several ongoing research and
development activities dealing with digital rights management. It is feasible that
a set of elements describing a more robust and rich sets of rights will be
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developed. This could ideally be used in describing SCORM Content Model
Components by extending the Rights category.

e Vocabulary extensions. Some of the IEEE elements have a defined list of

vocabulary values. However, this is just a recommendation and the metadata
instances are not required to use those vocabularies. If an organization has the
need to use a different set of vocabularies, then the organization has several
alternatives. If the organization wants to enforce validation of the vocabularies,

themADErecommends-theuseof thecustom-schema-vatidationapproachrefer
to Section 4.4.2: Vocabulary Extension for more information on building XML
Schema Definition files for validation purposes). The strict schema validation
approach cannot be used since it will only validate strict LOM vocabulary pairs.

Sevgral words of caution when using extensions.

The

DO

1. When creating extension elements, it is not permitted to define elements that

contain the same semantics of the currently defined IEEE LOM"elements.

Metadata that relies on the recommended values will have.the highest degree of
semantic interoperability (i.e., the likelihood that such metadata will be
understood by other end users or systems is the highest). To keep a high degree
of semantic interoperability, ADL recommends thatyif extensions are needed to
meet the needs of a vertical community (e.g., héalth care industry), then the
vertical communities should work to a consepnsus on building a set of
interoperable extensions.

LOM distinguishes between two types of:conformance to the IEEE standard. If a

LOM metadata instance does not contain. any extensions, then the IEEE standard refers to

this
cont
LO

s a strictly conforming LOM metadata instance. If a LOM metadata instance
hins extended data elements, then'the IEEE standard refers to this as a conforming
metadata instance. SCORMsupports both types of conformance and recommends

LOM metadata instances to be.strictly conforming (based on the cautions described
abo\e).

4.4

1. Data.Element Extension

There may be situations where organizations have policies and practices for describing
SCQRM.Caontent Model Components in ways the LOM does not support with its element

set.
that

Far example, organizations may have a robust digital rights management scheme

o ticand ta A hao th ] + Thaol ON ot 4o Ihaoon cnlhhamag +4 o
O UoCTU U UTOUITUT UITT ICQIIIIIIU CUITILCTIL TTIC LLUIVI |JCIIIIILD o UAoCT OUIITITIC (U UT

extended. As mentioned above, this has potential to decrease the semantic
interoperability of the metadata and learning content.

If an

organization wishes to provide its own extensions to the current LOM the following

rules shall be adhered to:

e Extensions to the LOM base schema shall retain the value space and data type of
data elements from the LOM base schema.
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e Extensions shall not define data types or value spaces for aggregate data elem
in the LOM base schema.

e Extended data elements should not replace data elements in the LOM base
schema.

Element extensions are handled in a variety of ways based on the XML specification
ADL recommends that if XML extensions are needed by an organization, then the
organization shall provide an XSD file that can be used for XML Metadata instance

ents

set.

vatidation.

4.4.2. Vocabulary Extension

The IEEE recommends the use of the vocabulary token set defined inthe LOM. SCC
acknowledges this recommendation but further permits, if necessary, the creation and
of an organizations own vocabulary token set for those elements marked as Best Prac
Vocabulary. As mentioned above, this has the potential to deCrease the semantic
interoperability of the metadata and learning content and shiould be used with caution
keep a high degree of semantic interoperability, ADL récommends that vertical
communities (e.g., health care industry) work to a consensus on building a set of
interoperable vocabularies. If there is a need in a vertical industry to create new sets
vocabulary tokens, it may be appropriate to werK with others in that vertical industry
create an agreed-upon vocabulary token set:

ADL recommends the use of the custom:schema validation approach in order to repre
the extended vocabularies. In order:te‘€reate and use an organization-defined set of

IRM
use
tice

To

Of
to

sent

vocabulary tokens, the IEEE custem schema validation approach requires a similar XML

binding as defined by the LOM XML Binding.
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4.5. Metadata and SCORM Content Model Components

Thus far, the metadata sections of this document detailed the LOM information model,
how this information model is bound to XML and ways to extend the LOM to potentially
meet certain organizations policies or business needs. This section describes one way
that organizations may choose to associate metadata to the SCORM Content Model

Conponents (Content Aggregation, Content Organization, Activity, SCO and Asset).
SCQRM enables a way of associating metadata to the SCORM Content Model
Conponents through the SCORM Content Package Manifest. Each of the SCORM
Content Model Components are represented in the Manifest. The Manifest provides'a
means for associating the metadata (refer to Section 3.4: Building Content Packages) to
thes¢ components.

4 Content Aggregation Metadata: Content Aggregation Metadata describes the
content aggregation (i.e., the content package) as a whole. The,purpose of
applying Content Aggregation Metadata is to enable discaverability of the
Content Aggregation and to provide descriptive information about the Content
Aggregation as a whole.

4 Content Organization Metadata: Content Organization Metadata describes the
Content Organization. The purpose of applying Content Organization Metadata is
to enable discoverability within, for examplé/a’content repository and to provide
descriptive information about the content structure, as a whole, defined by the
Content Organization.

4 Activity Metadata: Activity Metadata describes an individual Activity. The
purpose of applying Activity Metadata is to make the Activity accessible
(enabling discovery) within a-content repository. The metadata should describe
the Activity as a whole.

4 SCO Metadata: Metadata can be applied to SCOs to provide descriptive
information about the content in the SCO independent of use. This metadata is
used to facilitate reuse and discoverability of content.

4 Asset Metadata:” Metadata can be applied to Assets to provide descriptive
informationabout the Assets independent of any usage or potential usage within
courseware-content. This metadata is used to facilitate reuse and discoverability,
within; for example, a content repository during content creation.

As mentioned earlier defining metadata in a SCORM Content Package is not required by
SCQRM Organizations or communities of practice are encouraged to identify their uses

cases and requirements for using such a mechanism for associating metadata. Some
systems may or may not support the metadata defined in the Content Package. For
example, some LMSs may be built to look for metadata associated with a content
package and use that metadata to populate an internal catalog of content. It is important
to know that this type of behavior is not mandated by SCORM. It is important for
content developers to understand the purpose of the metadata being added to the content
package and how it may ultimately be used by systems. These use cases and
requirements are not defined by SCORM.
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45.1. Metadata Describing Content Aggregations

Content Aggregation level metadata shall be used to describe the package (i.e., Content
Aggregation) as a whole. If metadata is provided to describe the Content Aggregation,
then this metadata shall adhere to the requirements outlined earlier.

Content
Aggreqgation

Metadata

Metadata

Organizations

Resources

(sub)Manifest(s)

[ Content )Q'

JA)

Figure 4.5.1a: Application of Metadata Describing a Content Aggregation

The following example illustrates the inclusion of metadata “inline” in the content
package’s manifest. This is one mechanism farapplying metadata to a manifest. This
mechanism can be used for the describing the rest of the SCORM Content Model
Components within a manifest.

<manifest>
<metadata>
<schema>ADL SCORM</schéma>
<schemaversion>2004 3¥d Edition</schemaversion>
<lom xmlIns="http://ADtsc. ieee.org/xsd/LOM">
<general />
<classification />
<annotation />
<lifeCycle />
<technical />
<metaMetadata />
<educational />
<relation />
<rights />
</ lom>
</metadata>
</manifest>

Code ttustrationm4-85—thme Namespace Metadata

The following example illustrates the use of the <adlcp: location> element to describe
the metadata. The <adlcp: location> element describes the location of the metadata
relative to the root of the package.
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<manifest>
<metadata>
<schema>ADL SCORM</schema>
<schemaversion>2004 3rd Edition</schemaversion>
<adlcp: location>contentAggregationMetadata.xml</adlcp: location>
</metadata>
</manifest>

Code Illustration 4-86: Using <adlcp:location> to Reference Metadata

and Where it is to be located in the manifest file.

4.5/2. Metadata Describing Content Organizations

Content Organization level metadata describes a Content Organization. Thismetadata is
used| to facilitate reuse and discoverability within a content repository or'similar system.
This|is accomplished by providing descriptive information about the/Content
Orggnization. The metadata is information about a Content Organization as a whole. It
describes what the Content Organization is for, who can use it, who controls it, etc., and
infofmation that can be searched externally such as the Content' Organization title,
description and version.

K
<0rganization;(.:

\
£l
Aggregation

Figure 4.5.2a: Application of Metadata Describing a Content Organization

The metadata used to describe a Content Organization can be applied as “inline”
metadata or referenced by the <adlcp: location> element. Specifically, it is applied to
the <organization> elements in the package’s manifest. For the sake of simplicity, the
following examples will use the <adlcp: location> element to represent the reference to
the metadata being described. It is important to note that this is done strictly for brevity.
Inline metadata is permitted in all locations where the <adlcp: location> element is
found.

CAM-4-88 SCORM® 2004 3rd Edition Content Aggregation Model (CAM) Version 1.1
© ISO/IEC 2009 — All rights reserved


https://iecnorm.com/api/?name=2951585a8b69716564892a6fa5b743b3

ISO/IEC TR 29163-2:2009(E)

<organizations>
<organization>
<title>Introduction to the SCORM</title>
<item>.</item>
<item>.</item>
<metadata>
<adlcp:location>contentOrganizationMetadata.xml</adlcp: location>
</metadata>
</organization>
</organizations>

Code Illustration 4-87: Organization Metadata Example

45.3. Metadata Describing Activities

Activity level metadata is metadata that describes activities (represented in
imsmanifest.xml file as an <item> element). This metadata is ysed to facilitate reupe
and discoverability within a content repository or similar systemand to provide
descriptive information about the activity. Activity metadata typically contains
information about an activity as a whole that describes, jn @ Context-sensitive manner
what it is for, who can use it, who controls it, etc.

<organization>

l
Activity -_ -
Metadata Sk
Metadata

Activity I =
Metadata

[Steme 1|

\W

Figure 4.5.13a: Application of Metadata Describing an Activity
Activity Metadata is applied to the <item> elements in a content package’s manifest.
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<organizations>
<organization>
<title>Introduction to the SCORM</title>
<item>
<title>SCORM 101</title>
<metadata>
<adlcp:location>activityMetadata.xml</adlcp: location>
</metadata>
</item>
</organization>

</orgaftzations

Code Illustration 4-88: Activity Metadata Example

4.5/4. Metadata Describing SCOs

Metadata can be associated with a SCO and should provide descriptive information about
the lgarning resource independent of a particular context. This metadata.is used to
faciljtate reuse and discoverability of such learning resources. SCO Metadata is metadata
that flescribes a SCO that is not related to a specific Content Organization structure (i.e.,
context-independent metadata). The metadata contains information that can be searched
externally such as content title, description, date of creation and version.

= <resou@ sco
<item> " ‘) Metadata

("
N

-
-

<item>
<item> |-z
/1~ - <resource> 5co
("sca”) z Metadata

Figure 45.4a: Application of Metadata Describing a SCO

SCQ Metadata is applied to <resource> elements with an adlcp:scormType="sco”
attripute (i.e., SCO'resource) in the content packages manifest.

<respurces>
<resource-type=""webcontent” adlcp:scormType="sco” href="scol.htm”>
<metadata>
<adlcp:location>SCOMetadata.xml</adlcp: location>
</metadata>
</resource>
</resources>
Code Illustration 4-89: Resource Metadata Example
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4.5.5. Metadata Describing Assets

Metadata can be associated with Assets such as illustrations, documents or media
streams. This Asset metadata should provide descriptive information about the Asset
independent of learning content. This metadata is used to facilitate reuse and
discoverability principally during learning content creation of such Assets. Asset
metadata is metadata that describes Assets in a non-context-specific way that can be
searched externally by title, description, date of creation and version and that can be used

to create a searchable repository of sharable Assets.

Asset Metadata is applied to <resource> elements with an adlcp:scormTypes“dsset”
attribute (i.e., Asset resource) in the content packages manifest. Asset Metadata can @lso
be applied to <file> elements found as child elements of <resource> elements.

<resource= Asset
- ("asset”) Metadata
rd
| <item=> I' r
( -
= <resourcg£0
~ 2 Metadata
("sc
<file>
Asset
: Metadata
<file> L
<file> — Asset
Metadata
b J

Figure4.5.5a: Application of Metadata Describing Assets
The following examplg illustrates Asset Metadata, where the resource represents an asset.

<resources>
<resource \type="webcontent" adlcp:scormType="asset" href="asset.htm">
<metadata>
<adlcp:location>assetMetadata.xml</adlcp: location>
</metadata>
</resource>
</resources>

Code Illustration 4-90: Resource Asset Metadata Example

The following example illustrates Asset Metadata on a <fi le> element.
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<resources>
<resource type="webcontent"™ adlcp:scormType="asset" href="asset.htm">
<file href=""asset.htm">

<metadata>
<adlcp:location>assetMetadata.xml</adlcp: location>
</metadata>
</file>
</resource>
</resources>
Code Hiustration 4-917 File ASSer Metadata Exampie
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SECTION 5
SCORM® Sequencing and
Presentation

Frfom IEEE Std. 1484.11.1-2004 IEEE Standard for Learning Technology — Data Model for Content to Learning Management System
—__communication, Copyrignt 2004 TEEE, IEEE Std. 1484.11.2-2003 IEEE Standard Tor Learning Technology — ECMASCTIpt
Application Programming Interface for Content to Runtime Services Communication, Copyright 2003 IEEE; IEEE Std. 1484.12.1-

2002 IEEE Standard for Learning Object Metadata, Copyright 2002 IEEE; and IEEE Std. 1484.12.3-2005 IEEE Standard for Learning

Technology — Extensible Markup Language (XML) Schema Definition Language Binding for Learning Object Metadata, Copyright
2005 IEEE. All rights reserved.

From IMS Content Packaging v1.1.4 Copyright 2004, by IMS Global Learning Consortium Inc. and IMS Simple Sequencing v1.0
Copyright 2003, by IMS Global Learning Consortium Inc. All rights reserved.
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5.1. Sequencing and Presentation

This section describes how to encode specific sequencing strategies in XML. These
sequencing strategies can then be placed in the IMS Manifest file to define sets of

sequencing information for activities. There are two main ways of creating sequencing

information:

e <sequencing> element. The <sequencing> element encapsulates all of the
necessary sequencing information for a given activity.

e <sequencingCollection> element. The <sequencingCollection> element

can be used to collect sets of sequencing information to be reuséd by several
activities.

Activities are represented as <item> elements or <organization> elements within a
manifest. The <sequencing> element can be placed as a chilg’of an <item> or an
<organization> element.

More details on sequencing information and strategies.can be found in the SCORM SN

book.

5.1.1. <sequencing> Element

Sequencing information is associatéd-with items in a hierarchical structure by associgting

a single <sequencing> elementwith the hierarchical item. In the context of IMS
Content Packages, this is donefy including the <sequencing> element within either
<item> element or an <organization> element.

XML Namespace: http://www. imsglobal .org/xsd/imsss
XML Namespace. Prefix: imsss
XML Binding Representation: <sequencing>

Data Type: The <sequencing> element is a parent element. Parent elements have 1
values-associated with them. Parent elements act as “containers” for other
elements/attributes. The <sequencing> element contains the following

elements/attributes:

Attributes:

e 1D (optional): The unique identifier assigned to this set of sequencing

an

0]

information. The 1D attribute shall only occur on a <sequencing> element that is
a child of a <sequencingCol lection> element. The 1D attribute is not permitted

on a<sequencing> element that is a child of an <item> or <organization>
element.
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XML Data Type: xs: ID.

IDRef (optional) — A reference to a unique identifier (i.e., 1D attribute of a
<sequencing> element) assigned to a set of sequencing information. The IDRef
is used to link to reusable sequencing information defined somewhere in the same
XML document. XML Data Type: xs: IDREF.

Elements:

<controlMode>

Multip
the 4se
<organ

<sequencingRules>

<limitConditions>

<auxiliaryResources>

<rollupRules>

<objectives>

<randomizationControls>
<deliveryControls>
<adlseq:constrainedChoiceConsiderations>
<adlseq:rollupConsiderations>

licity: Occurs 1 or More times within the <sequencingCojllection> element, if
quencingCol lection> element is present. Occurs 0.0P1 time for each <item> or
ization> within an IMS content package.

Example:

<item identifier="INTRO" identifierref="RESOQURCE_INTRO">

JANAY

title>Photoshop Introduction</title>

imsss:sequencing>
<imsss:limitConditions attemptLimit="1"/>
<imsss:rollupRules rollupObjectiveSatisfied="false"/>

</fimsss:sequencing>
</item>

Code:Alustration 5-1: <sequencing> Element

CAM-5-4
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5.1.2. <controlMode> Element

The <controlMode> element is the container for the sequencing control mode
information including descriptions of the types of sequencing behaviors specified for an
activity [5]. This element captures information dealing with the types of sequencing
requests that are permitted.

XML Namespace: http://www.imsglobal.org/xsd/imsss
XML Namespace Prefix: imsss
XML Binding Representation: <controlMode>

Data Type: The <controlMode> element is a parent element. Parertelements have|no
values associated with them. Parent elements act as “containers” for‘Other
elements/attributes. The <controlMode> element contains the fellowing
elements/attributes:

Attribute:

e choice (optional, default value = true) — Iadicates that a choice sequencing
request is permitted (or not permitted if value = false) to target the children ¢f
the activity [5]. XML Data Type: xs>boolean.

e choiceExit (optional, default value-= true) — Indicates that an active child of
this activity is permitted to terminate (or not permitted if value = false) if a
choice sequencing request is;processed [5]. XML Data Type: xs:boolean.

e flow (optional, default valtie = false) — Indicates the flow sequencing requests is
permitted (or not permitted if value = false) to the children of this activity [5].
XML Data Type: xszboolean.

e forwardOnly (optional, default value = false) — Indicates that backward targets
(in terms of activity tree traversal) are not permitted (or are permitted if value
false) for the children of this activity [5]. XML Data Type: xs:boolean.

e useCurrentAttemptObjectivelnfo (optional, default value = true) — Indicates
that the objective progress information for the children of the activity will only be
used (or not used if value = false) in rule evaluations and rollup if that
information was recorded during the current attempt on the activity [5]. XML
Data Type: xs:boolean.

used (or not used if value = false) in rule evaluations and rollup if that
information was recorded during the current attempt on the activity [5]. XML
Data Type: xs:boolean.

Elements:

e None
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Multiplicity: Occurs 0 or 1 time in the <sequencing> element.

Example:

<item identifier="PRETEST1">
<title>Module 1 -- Pretest</title>
<item identifier="PRETEST_QUESTION1" isvisible = "false"
identifierref="RESOURCE_QUESTION1"">
<title>Question 1</title>
</item>

<jitem identifier="PRETEST_QUESTION2" isvisible = "false"
identifierref="RESOURCE_QUESTION2">

<title>Question 2</title>

<Y item>

<jimsss:sequencing>

<imsss:controlMode choice="false" choiceExit="false"

flow=""true" forwardOnly = "true'/>
<y imsss:sequencing>
</item>

Code lllustration 5-2: <controlMode> Element
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5.1.3. <sequencingRules> Element

The <sequencingRules> element is the container for a sequencing rule description. Each
rule describes the sequencing behavior for an activity. Each activity may have an
unlimited number of sequencing rules and within any grouping the rules are evaluated in
the order in which they are listed [5].

XML Namespace: http://www.imsglobal.org/xsd/imsss
XML Namespace Prefix: imsss
XML Binding Representation: <sequencingRules>

Data Type: The <sequencingRules> element is a parent element. -Parent elements
have no values associated with them. Parent elements act as “containers” for other
elements/attributes. The <sequencingRules> element contains'the following
elements/attributes:

Attributes:
e None
Elements:

e <preConditionRule>
e <exitConditionRule>
e <postConditionRule>

Multiplicity: Occurs 0 or Moredimes in the <sequencing> element.
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Example:

<item identifier="PRETEST1">

<title>Module 1 -- Pretest</title>

<item identifier="PRETEST QUESTION1" isvisible = "false™
identifierref="RESOURCE_QUESTION1">

<title>Question 1</title>

</item>

<item identifier="PRETEST QUESTION2" isvisible = "false™
identifierref="RESOURCE_QUESTION2">

<TitiesQuestion 27tities
/item>
imsss:sequencing>
<imsss:sequencingRules>
<imsss:preConditionRule>
<imsss:ruleConditions>

JANIAN

<imsss:ruleCondition condition = "satisfied"/>
</imsss:ruleConditions>
<imsss:ruleAction action = "disabled"/>

</imsss:preConditionRule>
</imsss:sequencingRules>
<y imsss:sequencing>
</item>

Code Illustration 5-3: <sequencingRules> Element

5.13.1 <preConditionRule> Element

The kpreConditionRule> element is the container for the description of actions that
contfol sequencing decisions and delivery of a specific activity. Rules that include such
actigns are used to determine if the activity will be delivered [5].

XML Namespace: http://www.imsglobal.org/xsd/imsss
XML Namespace Prefix: imsss
XML Binding Representation:;<preConditionRule>

Datq Type: The <preConditionRule> element is a parent element. Parent elements
have no values associated with them. Parent elements act as “containers” for other
elements/attributesThe <preConditionRule> element contains the following
elements/attributés:

Attriibutes:

4 /None

Elements:

¢ <ruleConditions>
e <ruleAction>

Multiplicity: Occurs 0 or More times in the <sequencingRules> element.
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Example:

<item identifier="PRETEST1">

<title>Module 1 -- Pretest</title>

<item identifier="PRETEST QUESTION1" isvisible = "false™
identifierref="RESOURCE_QUESTION1">

<title>Question 1</title>

</item>

<item identifier="PRETEST QUESTION2" isvisible = "false™
identifierref="RESOURCE_QUESTION2">

<TitiesSQuestion 27tities
</item>
<imsss:sequencing>
<imsss:sequencingRules>
<imsss:preConditionRule>
<imsss:ruleConditions>

<imsss:ruleCondition condition = "satisfied'"/>
</imsss:ruleConditions>
<imsss:ruleAction action = "disabled"/>

</imsss:preConditionRule>
</imsss:sequencingRules>
</imsss:sequencing>

</item>
Code lllustration 5-4 <preConditioriRule> Element

51.3.1.1. <ruleConditions> Element
The <ruleConditions> element is the container for the set of conditions that are to e
applied either the pre-condition, post-condition and exit condition rules.
XML Namespace: http://www. imsglobal .org/xsd/imsss
XML Namespace Prefix: imsss
XML Binding Representation: <ruleConditions>
Data Type: The <ruléConditions> element is a parent element. Parent elements have
no values associated-with them. Parent elements act as “containers” for other
elements/attributes.  The <ruleConditions> element contains the following
elements/attributes:
Attributes:

o' /conditionCombination (optional, default value = all): This attribute indicates

how rule conditions (<ruleCondition>) are combined in evaluating the rule [5].
XML Data Type: xs:token.
o0 all: The rule condition evaluates to true if and only if all of the
individual rule conditions evaluates to true [5].
0 any: The rule condition evaluates to true if and only if any of the
individual rule conditions evaluates to true [5].

Elements:

e <ruleCondition>
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Multiplicity: Occurs 1 and only 1 time within the <preConditionRule>,

<exi

tConditionRule> and <postConditionRule> elements.

Example:

<item identifier="PRETEST1'>
<title>Module 1 -- Pretest</title>

<

item identifier="PRETEST QUESTION1" isvisible = "false™
identifierref="RESOURCE_QUESTION1">

<

JANIVAN

<}/ item>

<title~Questionl</titlex

item identifier="PRETEST QUESTION2" isvisible = "false"
identifierref="RESOURCE_QUESTION2">
<title>Question 2</title>
Yy 1tem>
imsss:sequencing>
<imsss:sequencingRules>
<imsss:preConditionRule>
<imsss:ruleConditions>

<imsss:ruleCondition condition = "satisfied"/>
</imsss:ruleConditions>
<imsss:ruleAction action = "disabled"/>

</imsss:preConditionRule>
</imsss:sequencingRules>
/ Imsss:sequencing>

item>

5.1.3
The
XM
XM
XM

Dat4
no v
elem
elem

Attr

Code Illustration 5-5: <ruleConditions> Element
1.1.1. <ruleCondition>
<ruleCondition> element represents théZcondition that is evaluated.
| Namespace: http://www. imsglobal .org/xsd/imsss
| Namespace Prefix: imsss
_ Binding Representation. <ruleCondition>

L Type: The <ruleCondition> element is a parent element. Parent elements have
hlues associated wvith them. Parent elements act as “containers” for other
ents/attributes{_The <ruleCondition> element contains the following
ents/attributes:

ibutes:

referencedObjective (optional): This attribute represents the identifier of a

tocat-objectiveassociated with theactivity. T he status of thisobjective wittbe
used during the evaluation of the condition [5]. If provided, the value of the
referencedObjective shall contain an objectivelD of either the
<primaryObjective> Or an <objective> element defined for the activity. The
underlying data type for the referencedObjective, as defined by the IMS
Simple Sequencing Specification, is a unique identifier. Since an empty
characterstring does not provide sufficient semantic information to uniquely
identify which objective is being referenced, then the referencedObjective
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attribute cannot be an empty characterstring and cannot contain all whitespace
characters (which could be transcribed as an empty characterstring by an XML
parser). If the referencedObjective is omitted, then the primary objective for
the activity shall be assumed when the rule is evaluated, regardless of whether the

primary objective is formally declared or not. XML Data Type: xs:string.

e measureThreshold (optional): The value used as a threshold during measure-
based condition evaluations [5]. XML Data Type: xs:decimal (Range -1.0000 to

1.0000, with a precision of at least four decimal places).

e operator (optional, default value = noop): The unary logical operator to ke
applied to the condition [5]. XML Data Type: xs: token.

0 not: The corresponding condition is negated in the rule evaluation [5].

0 noOp: The corresponding condition is used as is in rule evalyation [5]

e condition (required): This attribute represents the actual condition for the r

[5]. XML Data Type: xs:token. The following is a listing 0f the vocabulary
tokens to be used for the condition attribute:

satisfied
objectiveStatusKnown
objectiveMeasureKnown
objectiveMeasureGreaterThan
objectiveMeasurelLessThan
completed
activityProgresskKnown
attempted
attemptLimitExceeded
timeLimitExceeded
outsideAvailableTimeRange
always

o

OO0OO0OO0OO0OO0OOOOO0OO

Elements:
e None

Multiplicity: Ocgurs 1 or More times within the <ruleConditions> element.

Ule
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Example:

<ite

m identifier="PRETEST1'>

<title>Module 1 -- Pretest</title>

<

item identifier="PRETEST QUESTION1" isvisible = "false™
identifierref="RESOURCE_QUESTION1">
<title>Question 1</title>

</item>

<

item identifier="PRETEST QUESTION2" isvisible = "false™
identifierref="RESOURCE_QUESTION2">

JANIAN

<TitiesQuestion 27tities
/item>
imsss:sequencing>
<imsss:sequencingRules>
<imsss:preConditionRule>
<imsss:ruleConditions>

<imsss:ruleCondition condition = "satisfied"/>
</imsss:ruleConditions>
<imsss:ruleAction action = "disabled"/>

</imsss:preConditionRule>
</imsss:sequencingRules>
Y/ Imsss:sequencing>

item>

5.1.3

The
true

(<pr]
XM
XM
XM

Dat4g
valu
elem
elem

Attr

Code lllustration 5-6: <ruleCondition> Element
1.2, <ruleAction> Element

<ruleAction> element is the desired sequencingbehavior if the rule evaluates to
[5]. The set of rule actions vary depending on:the type of condition
eConditionRuIe>,<postConditionRuIe>,0r<exitConditionRuIe>)

| Namespace: http://www. imsglobal .org/xsd/imsss
| Namespace Prefix: imsss
| Binding Representations/-<ruleAction>

L Type: The <ruleAction> element is a parent element. Parent elements have no
bs associated with them. Parent elements act as “containers” for other
ents/attributes. _The <ruleAction> element contains the following
ents/attributes:

ibutes:

dction (required, if no action is defined the action is ignored): The action
represents the desired sequencing behavior if the rule condition evaluates to true

[5].
= |faction is defined in a <preConditionRule>, then the action attribute
shall have one of the following values:

e skip

e disabled

e hiddenFromChoice

e stopForwardTraversal
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= |faction is defined in a <postConditionRule>, then the action attribute
shall have one of the following values:
o exitParent

° exitAll
o retry
° retryAll

° continue

= |f action is defined in a <exitConditionRule>, then the action attribute
shall have one of the following values:
e exit

Elements:
e None

Multiplicity: Occurs 1 and only 1 time within a <preConditionRule>,
<postConditionRule> or <exitConditionRule> element.

Example:

<item identifier="PRETEST1">
<title>Module 1 -- Pretest</title>
<item identifier="PRETEST_QUESTION1Y isvisible = "false"
identifierref="RESOURCE_QUESDION1'">
<title>Question 1</title>
</item>
<item identifier="PRETEST_QUESTION2" isvisible = "false"
identifierref="RESOURCE QUESTION2">
<title>Question 2</title>
</item>
<imsss:sequencing>
<imsss:sequencingRules>
<imsss:preCenditionRule>
<imsss:ruleConditions>

«inmsss:ruleCondition condition = "satisfied'"/>
</imsss:ruleConditions>
<imsss:ruleAction action = "disabled"/>

</imsss:preConditionRule>
</imsss:sequencingRules>
</AlNsSs:sequencing>
</item>

Code Illustration 5-7: <ruleAction> Element

5.1.3.2. <postConditionRule> Element

The <postConditionRule> element is the container for the description of actions that
control sequencing decisions and delivery of a specific activity. Rules that include such
actions are applied when the activity attempt terminates [5].

XML Namespace: http://www.imsglobal.org/xsd/imsss
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XML Namespace Prefix: imsss
XML Binding Representation: <postConditionRule>

Data Type: The <postConditionRule> element is a parent element. Parent elements
have no values associated with them. Parent elements act as “containers” for other
elements/attributes. The <postConditionRule> element contains the following
elements/attributes:

Attributes:
4 None
Elements:

4 <ruleConditions> (Refer to Section 5.1.3.1.1: <ruleConditions> Element for
more details)

4 <ruleAction> (Refer to Section 5.1.3.1.2: <ruleAction> Element for more
details)

Multiplicity: Occurs 0 or More times in the <sequencingRu kes> element.

Example:

<itep identifier="PRETEST1">
title>Module 1 -- Pretest</title>
item identifier="PRETEST_QUESTION1" isvisible = "false"
identifierref="RESOURCE_QUESTION1'">
<title>Question 1</title>
YV item>
item identifier="PRETEST_QUESTION2" isvisible = "false"
identifierref="RESOURCE_QUESTION2*>
<title>Question 2</title>
V item>
imsss:sequencing>
<imsss:sequencingRules>
<imsss:postConditionRule>
<imsss:ruleConditions>
<imssstruleCondition condition="satisfied"/>
</imssscruleConditions>
<imssszruleAction action="exitParent'/>
</imsss:cpostConditionRule>
<imsss:postConditionRule>
<imsss:ruleConditions>

AN

AN

AN

<imsss:ruleCondition condition = "always'/>
</imsss:ruleConditions>
<imsss:ruleAction action = "continue'/>

7imsss:postconditionRute>
</imsss:sequencingRules>
</imsss:sequencing>
</item>

Code Illustration 5-8: <postConditionRule> Element
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5.1.3.3. <exitConditionRule> Element

The <exitConditionRule> element is the container for the description of actions that
control sequencing decisions and delivery of a specific activity. Rules that include such
actions are applied after an activity attempt on a descendent activity terminates [5].

XML Namespace: http://www.imsglobal.org/xsd/imsss

XML Namespace Prefix: imsss

XML Binding Representation: <exitConditionRule>

Data Type: The <exitConditionRule> element is a parent element. Parent-elemerjts
have no values associated with them. Parent elements act as “containers”for‘other
elements/attributes. The <exitConditionRule> element contains the following
elements/attributes:

Attributes:
e None
Elements:

e <ruleConditions> (Refer to Section 5,1.3.1.1: <ruleConditions> Element fpr
more details

e <ruleAction> (Refer to Section 5.1:3.1.2: <ruleAction> Element for more
details)

Multiplicity: Occurs 0 or More timés'in the <sequencingRules> element.

Example:

<item identifier="PRETESTL">
<title>Module 1 -- Pretest</title>
<item identifier="PRETEST_QUESTION1" isvisible = "false"
identifierref="RESOURCE_QUESTION1">
<title>Question 1l</title>
</item>
<item identifier="PRETEST_QUESTION2" isvisible = "false"
identifierref="RESOURCE_QUESTION2">
<title>Question 2</title>
</ikem>
<lnsss:sequencing>
<imsss:sequencingRules>
<imsss:exitConditionRule>
<imsss:ruleConditions>

<imsss:ruleCondition condition=""satisfied" />
</imsss:ruleConditions>
<imsss:ruleAction action="exit'/>
</imsss:exitConditionRule>
</imsss:sequencingRules>
</imsss:sequencing>
</item>

Code Illustration 5-9: <exitConditionRule> Element
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5.1.

4. <limitConditions> Element

At this time, ADL recommends the use of the <limitConditions> element with caution.
Various concerns have been raised about time tracking in order to evaluate these

cond
beha

itions. ADL plans to continue evaluating this element and its impact on sequencing,
viors and strategies.

ADL
with
desc
requ

For |
Sped

XM
XM
XM

Dat3
have
elem
elem

Attr]

Elen

L supports the usage of only two current limit conditions. The limit condition deals
attempts on the activity and maximum time allowed in the attempt. This section
Fibes that attempt limit and maximum time allowed in the attempt attribute and the
rements for use.

more information on the other limit conditions, refer to the IMS Simple Sequencing
ification.

| Namespace: http://www. imsglobal.org/xsd/imsss
| Namespace Prefix: imsss
| Binding Representation: <limitConditions>

L Type: The <limitConditions> element is a parént element. Parent elements
no values associated with them. Parent elements.act as “containers” for other
ents/attributes. The <limitConditions> element contains the following
ents/attributes:

ibutes:

attemptLimit (optional): Thisvalue indicates the maximum number of
attempts for the activity [5}.OXML Data Type: xs:nonNegativelnteger.

attemptAbsoluteDurationLimit (optional): This value indicates the maximum
time duration that the-learner is permitted to spend on any single learner attempt
on the activity. .The limit applies to only the time the learner is actually
interacting withithe activity and does not apply when the activity is suspended [5].
This element-is used to initialize the cmi .max_time_al lowed (refer to the
SCORMRTE Book [2]). Currently, the SCO is responsible for all time tracking
and.behaviors due to timing violations. XML Data Type: xs:duration.

hents:

Nl

INUTIT

Multiplicity: Occurs 0 or 1 time in the <sequencing> element.
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