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2.1. The SCORM™ Content Aggregation Model

The SCORM Content Aggregation Model represents a pedagogically neutral means for
designers and implementers of instruction to aggregate learning resources for the purpose
of delivering adesired learning experience. A learning resource is any representation of
information that isused in alearning experience. Learning experiences consist of
activities that are supported by electronic or non-electronic learning resources.

One activity of the process of creating and delivering learning experiences involves the
creation, discovery and gathering together, or aggregation, of simple assets into more
complex learning resources and then organizing the resources into a predefined sequence
of delivery. The SCORM Content Aggregation Model supports this component and is
made up of the following:

» Content Modd: Nomenclature defining the content components of alearning
experience.

* Meta-data: A mechanism for describing specific instances of the components of
the content model.

» Content Packaging: Defines how to represent the intended behavior of alearning
experience (Content Structure) and how to package learning resources for
movement between different environments (Content Packaging).

This section provides an overview of the main components of the Content Aggregation
Model and defines terms for the various e ements.

2.1.1. The SCORM Content Model Components

The SCORM Content Model describes the SCORM components used to build a learning
experience from reusable learning resources. The Content Model also defines how these
lower-level sharable, reusable learning resources are aggregated to compose higher-level
units of instruction. The Content Model components are all considered specializations of
learning resources. The SCORM Content Model is made up of the following
components: Assets, Sharable Content Objects (SCO) and Content Aggregations. ADL
envisions more specializations of learning resources to be introduced in future versions of
the SCORM.

2.1.1.1. Assets

Learning content in its most basic form is composed of Assets that are electronic
representations of media, text, images, sound, web pages, assessment objects or other
pieces of data that can be delivered to a Web client. An Asset can be described with
Asset Meta-data (see Asset Meta-data definition below) to allow for search and discovery
within online repositories, thereby enhancing opportunities for reuse. The mechanism for
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binding Assetsto Asset Meta-datais the Content Package that will be introduced in
Section 2.3. Figure 2.1.1.1a provides examples of Assets.

Asset Asset
Whole WAV
Web Page
Asset
Flash
Object
Asset Asset
JavaScript HTML
Functions Fragment
Asset
JPEG
Asset Asset
XML Doc GIF

Figure2.1.1.1a: Examples of Assets

2.1.1.2. Sharable Content Object (SCO)

A Sharable Content Object (SCO) represents a collection of one or more Assets that
include a specific launchable asset that utilizes the SCORM Run-Time Environment to
communicate with Learning Management Systems (LMSs). A SCO represents the lowest
level of granularity of learning resources that can be tracked by an LM S using the
SCORM Run-Time Environment. Figure 2.1.1.2a below shows an example of a SCO
composed of several Assets.

To be reusable, a SCO by itself should be independent of learning context. For example,
a SCO could be reused in different learning experiences to fulfill different learning
objectives. In addition, one or more SCOs can be aggregated to form a higher-level unit
of instruction or training that fulfills higher level learning objectives.

SCOs are intended to be subjectively small units, such that potential reuse across multiple
learning objectivesisfeasible. The 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 logical size of
content that one might desire to have tracked by aLMS at run-time. It isintended that
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the content devel oper will determine the size of the SCO based on how much information
is needed to achieve the learning outcome and on the level of reuse that the content
devel oper wishes to obtain.

A SCO can be described with SCO Meta-data (see SCO Meta-data definition below) to
allow for search and discovery within online repositories, thereby enhancing
opportunities for reuse. The mechanism for binding SCOs to SCO Meta-dataisthe
Content Package that will be introduced in a Section 2.3.

<!== gontent htm -->

api = gathPfI();

war result = apl.IMSInitialize (™) ;

var wval = api.lMEGetValue (Yocmi abo.xyz®)

Asset Asset Asset
XML Doc GIF Frg;m'ém
Asset Asset AISS(:t Asset
Flas JAVA Script
JPEG WAV Object Functions

var result = api.IMSFinish("")

Figure2.1.1.2a: SCO

A SCO isrequired to adhere to the SCORM Run-Time Environment. Thisimpliesthat it
must have a means to locate an LM S s APl Adapter and must contain the minimum API
calls (LMSInitialize(*”) and LM SFinish(*”) ). Thereisno obligation to implement any
of the other API calls as those are optional and depend upon the nature of the content.

Participation in the SCORM Run-Time Environment also means that a SCO may only be
launched by an LMS. A SCO may not itself launch other SCOs.

The requirement that a SCO participate in the SCORM Run-Time Environment yields the
following benefits:

* Any LMSthat supports the SCORM Run-Time Environment can launch SCOs
and track them, regardless of who generated them;
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* Any LMSthat supports the SCORM Run-Time Environment can track any SCO
and know when it has been started and when it has ended; and

* Any LMSthat supports the SCORM Run-Time Environment can launch any SCO
in the same way.

See the SCORM Run-Time Environment Book for more details.

2.1.1.3. Content Aggregation

A Content Aggregation isa map (content structure) that can be used to aggregate learning
resources into a cohesive unit of instruction (e.g. course, chapter, module, etc.), apply
structure and associate learning taxonomies. The content structure defines the taxonomic
representation of the learning resources. A content aggregation can reference Content
Aggregation Meta-data (see Content Aggregation Meta-data definition below) to allow
for search and discovery within online repositories, thereby enhancing opportunities for
reuse.

The mechanism for binding content aggregations to Content Aggregation Meta-data is
the Content Package that will be introduced in Section 2.3. Figure 2.1.1.3a below shows
an example of a Content Aggregation.

The Content Aggregation defines the content structure that provides the mechanisms for
defining the sequence that learning resources are to be presented to the user.
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’ Content Structure ‘ Content Aggregation

Aggreg@
Aggregation @
Learning Resource

| (]

. Learning Resource —

Learning Resource

The SCORM Version 1.2 contains specialized instances of resources: Assets and SCOs.

Assets are learning content in its most basic form. Assets are electronic representations of
media, text, images, sound, web pages, chat session, assessment objects or other pieces of data
that can be delivered to a Web client.

SCOs represents a collection of one or more Assets and/or Sharable Resources that include a
specific launchable asset that utilizes the SCORM Run-time Environment to communicate with
LMSs. A SCO represents the lowest level of granularity of content that is able to be tracked by
an LMS using the SCORM Run-time Environment.

Content Aggregation is the process of aggregating resources (SCOs/Assets) into a defined
structure (content structure) to build a particular learning experience.

Figure 2.1.1.3a: Content Aggregation

In this version of the SCORM, navigation and sequencing between learning resourcesis
defined in the content structure using prerequisites for each learning resource or content
aggregation. The LMSisresponsible for interpreting the intended sequence described in
the content structure and controlling the actual sequencing of the learning resources at
run-time.

This represents a major departure from the way courseware has been devel oped using
stand-alone computer-based training (CBT) authoring tools. In the past, these tools
typically embedded, inside proprietary data formats, all of the navigation information that
governs what part of the course the student will view next. In nearly all cases, authoring
tools or systems defined and implemented proprietary and sometimes unigque course
sequencing methods. Thusit was, and till is, difficult or impossible to share content
between different authoring environments, and equally difficult to reuse content in other
contexts that involved different sequencing requirements.

Within the SCORM, which is deliberately browser-based, learning resource sequencing is
defined in the content structure and is external to the learning resource. It isthe
responsibility of the LM S to launch the learning resources in the appropriate defined
sequence at run-time. Thisis conceptually important because learning resource reuse
cannot really happen if the learning resource has embedded information that is context
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specific to the course. In particular, if alearning resource (SCO) contained a “hardwired”
branching to another learning resource (SCO) under specific conditions, it could not be
used in adifferent course in which the second learning resource (SCO) might not be
applicable or available. The reusability of alearning resource (SCO) depends on it being
Independent and not tied to a particular aggregation.

The SCORM recognizes, however, that some learning resources may contain internal
logic to accomplish a particular learning task. Such alearning resource might branch
within itself depending on user interactions. These branches are all self contained,
relevant to a stand-alone learning resource (and therefore reusable) and are not usually
visibletothe LMS. Importantly, internal branching must not reference external learning
resources that may or may not be present in other content aggregations. Thisisan
important area that content devel opers should pay attention to when determining what
learning resources should be used and how they are aggregated.

2.1.2. The SCORM Meta-data Components

M eta-data represents a mapping and recommended usage of the IEEE LTSC Learning
Object Metadata ** elements for each of the SCORM Content Model components. The
details of this mapping are provided in Section 2.2. In general, guidanceis provided for
meta-data to be applied to Assets, SCOs and Content Aggregations to describe themin a
consistent fashion such that they can be searched for and discovered within and across
systems to further facilitate sharing and reuse.

Policies governing the application of meta-data to the components of the Content
Aggregation Model should be defined within organizations that wish to enable reuse
based on the requirements of those organizations. The SCORM does not seek to impose
reguirements related to the scope of meta-data tagging of Content Model components, but
rather seeks to provide practical, standards-based guidance for those organizations
wishing to enable sharing and reuse.

21.2.1. Content Aggregation Meta-data

A definition for meta-data that describes the content aggregation. The purpose of
applying Content Aggregation Meta-data is to make the content aggregation accessible
(enabling discoverability) within, for example, a content repository and to provide
descriptive information about the aggregated content represented by the content package
as awhole, autonomous unit.

21.2.2. Sharable Content Object (SCO) Meta-data

A definition of meta-data that can be applied to SCOs that provides descriptive
information about the content represented in the SCO. This meta-datais used to facilitate
reuse and discoverability of such content within, for example, a content repository.

2.1.2.3. Asset M eta-data
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A definition of meta-data that can be applied to “raw media’ Assets that provides
descriptive information about the Asset independent of any usage or potential usage
within courseware content. This meta-data is used to facilitate reuse and discoverability,

principally during content creation, of such Assets within, for example, a content
repository.
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2.2. Meta-Data

This section provides specific guidance for applying meta-data to learning resources.
The SCORM meta-data application profiles defined in this section directly reference the
|EEE LTSC Learning Object Meta-data (LOM) standard® and the IMS Learning
Resource Meta-data XML Binding Specification?. The |EEE specification provides
roughly 64 meta-data elements — more than would be practical for everyday use. This
section defines, in the SCORM context, which data e ements are mandatory in meta-data
used for tagging assets, sharable content objects, and aggregations (collections) of
learning resources. While SCORM fully adheres to the IEEE and IM S specifications,
this section provides additional specific guidance for using meta-datain SCORM
conforming environments.

There are five basic subsections to the SCORM M eta-data section:

» Section 2.2.1 Overview provides background on the evolution of learning
object meta-data.

* Section 2.2.2 Information Mode defines the meta-data elements. Thisis
essentially the “dictionary” of meta-data tags that define the intended
usage of each element. The Information Model is the same as the IEEE
LOM specification and does not define how to encode these tags in any
particular way.

e Section 2.2.3 The SCORM Meta-data XML Binding is based directly
on the IMS Learning Resource Meta-data XML specification. It defines
how to encode, or bind, the “dictionary” elements defined in Section 2.2.2
in XML. Notethat as elsewherein the SCORM (and within IEEE and
IMS as well), an effort has been made to separate the so-called
information model from the binding under the assumption that other
encodings (bindings) may one day be used even though the data
definitions remain the same. In other words, XML is only one possible
encoding; others may emerge over time, but the information model should
persist.

* Section 2.2.4 The SCORM M eta-data Application Profiles provides
specific guidance for how to implement meta-data in the SCORM
environment. It defines the SCORM mandatory elements and how they
areto be encoded to be SCORM conformant.

* Section 2.2.5 SCORM Meta-data Best Practices reflects experiences
gained by the ADL Technical Team to aid in the development of
consistent application of meta-data to learning content.
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2.2.1. Overview

The purpose of meta-data (data about data) is to provide a common nomenclature
enabling learning resources to be described in acommon way. Meta-data can be
collected in catalogs, as well as directly packaged with the learning resource it describes.
Learning resources that are described with meta-data can be systematically searched for
and retrieved for use and reuse.

22.1.1. The History of the SCORM Meta-data

Meta-data for learning resources has been under development within a number of

national and international organizations over the past few years. ADL has looked to the
|EEE Learning Technology Standards Committee (LTSC) Standard for Information
Technology -- Education and Training Systems -- Learning Objects and Metadata
Working Group?, the IMS Global Learning Consortium, Inc.? and the Alliance of Remote
Instructional Authoring and Distribution Networks for Europe (ARIADNE)* as the
bodies that are defining meta-data specifically for learning resources. These groups,
which have been working collaboratively, have developed a core set of specificationsto
which this document refers.

The SCORM references the IMS Learning Resource M eta-data Information Model %,
itself based on the IEEE Learning Technology Standards Committee (LTSC) Learning
Objects Metadata (LOM) Specification? that was developed as aresult of ajoint effort
between the IMS Global Learning Consortium, Inc.® and the Alliance of Remote
Instructional Authoring and Distribution Networks for Europe (ARIADNE)* to definea
standard set of meta-data element definitions that can be used to describe learning
resources. The SCORM has adopted the same set of meta-data elements described in the
IMS Learning Resource Meta-data Information Model®. The SCORM also references
the IMS Learning Resource Meta-data XML Binding Specification®. This binding
specification provides an XML representation for the IMS Learning Resource M eta-data
Information Model%.

The SCORM appliesthe IMS meta-data element definitions to the three content model
components. Asset, SCO and Content Aggregation. These three components define the
meta-data portion of the SCORM Content Aggregation Model.

This mapping of standardized definitions from IMS and IEEE to the SCORM Content
Aggregation Model provides the missing link between general specifications and specific
content models. The following sections define the SCORM application of IMS and IEEE
definitions to the meta-data portion of the SCORM Content Aggregation Model.

2.2.2. The SCORM Meta-data Information Model

The SCORM Meta-data Information Model describes the data elements that are defined
to build SCORM conformant meta-data records. SCORM conformant meta-data records
may contain additional data elements, as described in section 2.2.3.4. XML Extension
Mechanism. The SCORM Meta-data Information Model is broken up into nine
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categories. These categories are based on the definitions found in the IMS Learning
Resource Meta-data Information Model?2. The nine categories of meta-data elements are:

1. The General category groups the general information that describes the resource
asawhole.

2. The Lifecycle category groups the features related to the history and current state
of this resource and those who have affected this resource during its evolution.

3. The Meta-metadata category groups information about the meta-data record itself
(rather than the resource that the record describes).

4. The Technical category groups the technical requirements and characteristics of
the resource.

5. The Educational category groups the educational and pedagogic characteristics of
the resource.

6. The Rights category groups the intellectual property rights and conditions of use
for the resource.

7. The Relation category groups features that define the relationship between this
resource and other targeted resources.

8. The Annotation category provides comments on the educational use of the
resource and information on when and by whom the comments were created.

9. The Classification category describes where this resource falls within a particular
classification system.

The SCORM Meta-data Information Model table lists the meta-data elements and how
they are organized hierarchically. Each element is described with the following pieces of
information:

* Nr: Hierarchical number system
* Name: Element name
* Explanation: Detailed description of the element

e Multiplicity: How many instances of the element are allowed within the
immediate parent element.

« DataType Whether the element’s valueistextual, numerical or a date; and any
constraintson its size and format. There are three general-purpose types used in
the information model: LangString Type, Date Type and Vocabulary Type. The
information model for each of these data typesis specified following the SCORM
Meta-data Information Model

Identifier elements have a multiplicity value of “RESERVED”. Thisindicates that at this
time consensus has not been reached on the exact specification to be used to represent
globally unique identifiers and is subsequently excluded from use.
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Some elements use the term smallest permitted maximum in the multiplicity and/or data
type columns. The smallest permitted maximum indicates that applications that process
meta-data shall support at least that number of entries. In other words, an application
may impose a maximum on the number of entries its supports, but that maximum shall
not be lower than the smallest permitted maximum value.

For those elements that have a data type of a VVocabulary Type, additional information is
provided on whether or not the vocabulary is a Restricted or Best Practice Vocabulary.
Restricted indicates that the meta-data element is restricted to the vocabulary entries
listed. Best Practiceindicates that the SCORM recommends, as best practice, to usethe
vocabulary entries listed.

The SCORM M eta-data | nformation M odel

Nr Name Explanation Multiplicity |Data Type
1 General This category groups the general landonlyl |Container
information that describes the resource asa
whole.

11 | dentifier A globally unique labdl that identifiesthe |RESERVED  |String
resource. Thisisreserved and shall not be
used, asthere is no uniformly accepted
method for the creation and distribution of
globally unique identifiers.

This element can be transparent to the meta-
data creator. It can be created by the meta-
data management system.

12 |[Title Name given to this resource. landonlyl |LangString Type
. o ) (smallest permitted
The title can be an already existing one or it maximum: 1000
may be created by the indexer ad hoc. characters)

13 Catalog Entry|This sub-category defines an entry within a |0 or More Container
catalog (i.e. alisting identification system) |(smallest
assigned to this resource. permitted

o ) ) maximum: 10)
It isintended to describe this resource

according to some known cataloging system
so that it may be externally searched for and
located according to the methodology of the
specified system.

It may be used as afunctional replacement
for the element 1.1:General.|dentifier, as
that is currently reserved.

131 |Catalog The name of the catalog (i.e. listing Oorl String (smallest
identification system). permitted
maximum: 1000
characters)
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132 |Entry Actual value of the entry within the catalog [0 or 1 LangStringType
(i.e. listing identification system). (smallest permitted
maximum: 1000
characters)
14 Language  |The primary human language used within |0 or More String (smallest
this resource to communicate to the (smallest permitted
intended user. Thislanguageisthe permitted maximum: 100
language used within the resource being maximum: 10) |characters)
described. “None” is an acceptable value.
Must be expressed as per 1S0 639 & 1SO
3166* standards.
15 Description  |A textua description of the content of this |1 or More LangStringType
resource being described. (smallest (smallest permitted
permitted maximum: 2000
maximum: 10) |characters)
16 Keyword Keywords or phrases describing this O or More LangStringType
resource. (smallest (smallest permitted
permitted maximum; 1000
This element should not be used for maximum: 10) |characters)
characteristics that can be described by
other elements.
17 Coverage The span or extent of such thingsastime, |0 or More LangStringType
culture, geography or region that appliesto |(smallest (smallest permitted
this resource. permitted maximum: 1000
maximum: 10) |characters)
18 Structure Underlying organizational structure of this |0 or 1 \/ocabularyType
resource. (Redtricted)
|EEE LOM Vocabulary:
* Collection
* Mixed
 Linear
» Hierarchical
*  Networked
e Branched
e Parceled
e Atomic

Sharable Content Object Reference Model (SCORM) Version 1.2
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1.9 Aggregation (The functional granularity of thisresource. |0 or 1 \ocabularyType
Level (Redtricted)
|[EEE LOM Vocabulary:

o 1-defined assmallest level of
aggregation, e.g. raw media data or
fragments.

e 2-defined asacollection of
atoms, e.g. an HTML document
with some embedded pictures or a
lesson.

e 3-defined asacollection of level
1 resources, e.g. a’'Web' of HTML
documents, with an index page that
links the pages together or a unit.

e 4-defined asthelargest level of
granularity, e.g. acourse.

2 LifeCycle [Thiscategory describes the history and Oorl Container element
current state of this resource and those who
have affected this resource during its

evolution.
21 Version The edition of thisresource. Oorl LangStringType
(smallest permitted
maximum: 50
characters)
20  |Status The state or condition thisresourceisin.  |[0Oor 1 VocabularyType
(Restricted)
|EEE LOM Vocabulary:
e Draft
 Fina
*  Revised
e Unavailable
23 Contribute  |This sub-category describes those people or |0 or More Container
organizations that have affected the state of |(smallest
this resource during its evolution (includes [permitted
creation, edits and publication). maximum: 30)
Note: This sub-category is different from
3.3:MetaM etaData. Contribute.
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231 [Role

Kind of contribution.

Note: It is recommended that exactly one
instance of Author exists.

|EEE LOM Vocabulary:

e Author

*  Publisher

e Unknown

e [|nitiator

e Terminator

e Validator

e Editor

*  Graphica Designer

e Technical Implementer
e Content Provider

e  Technical Validator

e Educational Validator
e Script Writer

* Instructional Designer

Oor1l

\ocabularyType
(Best Practice)

232 Entity

The identification of and information
about the people or organizations
contributing to this resource, most relevant
firgt.

If 2.3.1:LifeCycle.Contribute.Role equals
Author, then the entity should be a person.

If 2.3.1:LifeCycle.Contribute.Role equals
Publisher, then the entity should be an
organization.

If 2.3.1:LifeCycle.Contribute.Role is not
equal to Author or Publisher, then this
element shall be a contributor.

If the entity is an organization, then it
should be a university department,
company, agency, institute, etc. under
whose responsibility the contribution was
made.

Note: ThisisavCard® element.

Oor More
(smallest
permitted
maximum: 40)

String (smallest
permitted
maximum: 1000
characters)

2.3.3 |Date

This sub-category defines the date of the
contribution.

Must be bound as a DateType that may
contain a datetime element expressed as per
ISO 8601% standard and a description
element.

Oorl

DateType

Sharable Content Object Reference Model (SCORM) Version 1.2
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Meta-
Metadata

This category describes the specific
information about this meta-data record
itself (rather than the resource that this
record describes).

This category describes such things as who
created this meta-data record, how, when
and with what references.

land only 1

Container

31

Identifier

This sub-category defines a globally unique
label that identifies this meta-data record.

Thisis reserved and shall not be used, as
there is no uniformly accepted method for
the creation and distribution of globally
unique identifiers.

Note: This element can be transparent to the
meta-data creator. It can be created by the
meta-data management system.

RESERVED

String

3.2

Catalog Entry

This sub-category defines an entry within a
catalog (i.e. listing identification system),
given to the meta-data instance.

It isintended to describe this meta-data
instance according to some known
cataloging system so that it may be
externally searched for and located
according to that system.

This element may be used as afunctional
replacement for the currently reserved
element 3.1:MetaMetaData.l dentifier.

Note: The tool can generate one of the
catalog entries automatically.

Oor More
(smallest
permitted
maximum: 10)

Container

321

Catalog

The name of the catalog (i.e. listing
identification system).

Note: Thiselement valueis generally
system generated.

Oorl

String (smallest
permitted
maximum: 1000
characters)

322

Entry

Actual string value of the entry in the
catalog.

Note: Thiselement valueis generally
system generated.

Oorl

LangStringType
(smallest permitted
maximum: 1000
characters)

3.3

Contribute

This sub-category describes those people or
organizations that have affected the state of
this meta-data instance during its evolution
(includes creator and validator).

This element is different from
2.3:Lifecycle.Contribute.

Oor More
(smallest
permitted
maximum: 10)

Container
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331 |Role Kind of contribution. Oorl VocabularyType
_ (Best Practice)
Note: It is recommended that exactly one
instance of Creator exists.
|EEE LOM Vocabulary:
*  Creator
* Vadlidator
332 [Entity The identification of and information about |0 or More String (smallest
the people or organizations contributing to  [(smallest permitted
this meta-data instance, most relevant first. |permitted maximum; 1000
o - maximum: 10) (characters)
Note: Thisis avCard™ element.
333 |Date The date of the contribution. Oorl DateType
Must be bound as a DateType that may
contain a datetime element expressed as per
1SO 8601% standard and a description
element.
34 |Metadata  [Thenameand version of the authoritative |1 or More String (smallest
Scheme specification used to create this meta-data  |(smallest permitted
instance. permitted maximum: 30
_ maximum: 10) |characters)
This element may be user selectable or
system generated.
If multiple values are provided, then the
meta-data instance shall conform to
multiple meta-data schemes.
35 Language Language of this meta-datainstance. This |0Oor 1 String (smallest
is the default language for al langstring permitted
values in this meta-datainstance. This can maximum: 100
be a different language than that of the characters)
content being described. “None” isan
acceptable value.
4 Technical This category describes the technical landonly1l |Container
requirements and characteristics of this
resource.
4.1 Format Technical datatype of this resource. 1or More String (smallest
) o (smallest permitted
This element shall be used to identify the  |permitted maximum: 500
software needed to access the resource. The|maximum: 40) |characters)
string is restricted to be either aMIME type
or ‘non-digital’.
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4.2

Size

The size of the digital resource in bytes.
Only the digits'0'..9" should be used; the
unit is bytes, not MBytes, GB, etc.

This element shall refer to the actual size of
this resource, and not to the size of a
compressed version of this resource.

Oor1l

String (smallest
permitted
maximum: 30
characters)

4.3

Location

A string that is used to access this resource.
It may bealocation (e.g. Universal
Resource Locator (URL)?), or amethod
that resolves to alocation (e.g. Universal
Resource | dentifier (URI)?").

Note: Relative URL's are permitted if the
URL isrelative to the location of this meta-
datarecord.

Preferable location first.

This is where the learning resource
described by this meta-datainstance is
physically located.

1or More
(smallest
permitted
maximum: 10)

String (smallest
permitted
maximum: 1000
characters)

4.3.1

Type

This item specifies the type of string that
may be used to identify the location of a
learning resource as used in the location
item. These values indicate whether the
string used will be a simple textual
description of where aresource is located or
whether the string represents aresource
available on the Internet with a specific
address such asa URL.

At this time there are two restricted strings
identified to be used to describe the type:

.« TEXT
- UR

Oor1l

String (Restricted
values)

4.4

Requirement

This sub-category describes the technical
capabilities required in order to use this
resource.

If there are multiple requirements, then all
arerequired, i.e. the logical connector is
AND.

Oor More
(smallest
permitted
maximum: 40)

Container

4.4.1

Type

The technology required to use this
resource, i.e. hardware, software, network,
etc.

|EEE LOM Vocabulary:

*  Operating System
*  Browser

Oor1l

\/ocabulary Type
(Best Practice)
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442 |Name Name of the required technology to use this |0 or 1 Vocabulary Type
resource. (Best Practice)
The value for this element may be derived
from 4.1:Technical.Format automatically,
e.g., "video/mpeg" implies "Multi-OS".
|EEE LOM Vocabulary:
e If
4.4.1:Technical.Requirements.Typ
e = 'Operating System’
o PC-DOS
o MSWindows
o MacOS
0 Unix
o Multi-OS
0 Other
o0 None
o If
4.4.1:Technical.Requirements.Typ
e ="Browser’
o Any
0 Netscape Communicator
0 Microsoft Internet
Explorer
0 Opera
o If
4.4.1:Technical.Requirements. Typ
e = something other then Open
Vocabulary

4.4.3 [Minimum Lowest possible version of the required Oorl String (smallest

Version technology to use this resource. permitted
maximum: 30
characters)

4.4.4 [Maximum  Highest version of the technology knownto [0 or 1 String (smallest
Version support the use of this resource. permitted

maximum: 30
characters)

45 Ingtallation  |Description on how to ingtall thisresource. |0 or 1 LangString Type
Remarks (smallest permitted

maximum: 1000
characters)

4.6 Other Information about other software and Oorl LangString Type
Platform hardware requirements. (smallest permitted
Requirements maximum: 1000

characters)
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47  |Durdtion Time continuous resource takes when Oorl Date Type
played at intended speed.

Thisis especially useful for sounds, movies
or animations.

Must be bound as a DateType that may
contain a datetime element expressed as per
1SO 8601% standard and a description
element.

5 Educational [This category describes the key educational |0 or 1 Container
or pedagogic characteristics of this resource.

Thisisthe pedagogical information
essential to those involved in achieving a
quality learning experience. The audience
for this meta-data includes teachers,
managers, authors and learners.

51 Interactivity [The flow of interaction between this Oorl \/ocabulary Type
Type resource and the intended user. (Redtricted)

|[EEE LOM Vocabulary:

* Active
e Expositive
e Mixed
e Undefined

In an expositive resource, the information
flows mainly from this resource to the
learner. Expositive documents aretypically
used for learning-by-reading. Theseinclude
essays, video clips, graphical material and
hypertext documents.

In an active resource, information also
flows from the learner to this resource.
Active documents are typically used for
learning-by-doing. Theseinclude
simulations, questionnaires and exercises.

Note: Activating links to navigate in
hypertext documentsis not considered as an
information flow. Thus, hypertext
documents are expositive.
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52 Learning Specific kind of resource, most dominant |0 or More \ocabulary Type
Resource kind first. (smallest (Best Practice)
Type permitted
The vocabulary is adapted for the specific  |maximum: 10)
purpose of learning resources.
|[EEE LOM Vocabulary:
* Exercise
e Simulation
*  Questionnaire
» Diagram
* Figure
e Graph
e Index
+ dide
e« Table
e Narrative Text
e Exam
e Experiment
e Problem Statement
*  Sdf Assesment
53 Interactivity [Thiselement shall define the degree of Oorl \/ocabulary Type
Level interactivity between the end user and this (Redtricted)
resource.
|EEE LOM Vocabulary:
* veylow
e low
e medium
e high
e very high
5.4 Semantic This element defines a subjective measure [0 or 1 \/ocabulary Type
Density of this resource’s usefulness as compared to (Redtricted)
its size or duration.
|EEE LOM Vocabulary:
* veylow
e low
*  medium
e high
* veyhigh
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55 Intended End |Principal user(s) for which this resource wasO or More \ocabulary Type

User Role  |designed, most dominant first. (smallest (Redtricted)
permitted
*  Teacher
»  Author
e Learner
e Manager

A learner works with aresourcein order to
learn something.

An author creates or publishes a resource.

A manager manages the delivery of the
resource, e.g., auniversity or college. The
document for a manager istypicaly a

curriculum.

5.6 Context The principal environment within which the|0 or More \/ocabulary Type
learning and use of this resourceis intended |(smallest (Best Practice)
to take place. permitted

maximum: 10)
|EEE LOM Vocabulary:

e Primary Education

»  Secondary Education

* Higher Education

*  University First Cycle

*  University Second Cycle

» University Postgrade

*  Technical School First Cycle
e Technical School Second Cycle
* Professiona Formation

»  Continuous Formation

* Vocational Training
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5.7

Typical Age
Range

Age of the typical intended user.

This element shall refer to developmental
age, if that would be different from
chronological age.

The age of the learner isimportant for
finding resources, especially for school age
learners and their teachers.

\When applicable, the string should be
formatted as minage-maxage or minage-.
Thisis a compromise between adding three
subfields (minAge, maxAge and
description) and having just a free text field.

\Various reading age schemes, 1Q's or
developmental age measures should be
represented through the 9:Classification
category

Oor More
(smallest
permitted
maximum: 5)

LangString Type
(smallest permitted
maximum: 1000
characters)

5.8

Difficulty

This element defines how hard it isto work
through this resource for the typical target
audience.

|[EEE LOM Vocabulary:

e very easy
° ea%/

e medium

o difficult

e very difficult

Oor1l

\ocabulary Type
(Restricted)

59

Typical
Learning
Time

Approximate or typical time it takesto work
with this resource.

Must be bound as a DateType that may
contain a datetime element expressed as per
1SO 86017 standard and a description
element.

Oor1l

Date Type

5.10

Description

Comments on how thisresourceisto be
used.

E.g., Teacher guidelines that come with a
textbook.

Oor1l

LangString Type
(smallest permitted
maximum: 1000
characters)

511

Language

The human language used by the typical
intended user of theresource. “None” isan
acceptable value.

Must be expressed as per 1SO 639 & 1SO
3166* standards.

Oor More
(smallest
permitted
maximum: 10)

String (smallest
permitted
maximum: 10
characters)
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3 Rights This category describes the intellectual landonly1l |Container
property rights and conditions of use for this
resource.

The intent is to reuse results of ongoing
work in the Intellectual Property Right and
e-commerce communities. This category
currently provides the absolute minimum
level of detail only.

6.1 [Cost Whether use of the resource requires landonlyl |Vocabulary Type
payment. (Restricted)

|EEE LOM Vocabulary:

. yes
* no
6.2 Copyright  |Whether copyright or other restrictions landonlyl |Vocabulary Type
And Other  |apply to the use of this resource. (Redtricted)
Restrictions
|[EEE LOM Vocabulary:
° yes
* no
6.3 Description  [Comments on the conditions of use of this |0 or 1 LangString Type
resource. (smallest permitted
maximum: 1000
characters)
7 Relation This category definesthe relationship O or More Container
between this resource and other resources, if|(smallest
any. permitted

maximum: 100)
To define multiple relationships there may

be multiple instances of this category. If
there is more than one target resource, then
each target is covered by a new relationship
instance.
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71 Kind Nature of the relationship between this Oorl \ocabulary Type
resource and the target resource, identified (Best Practice)
by 7.2:Relation.Resource.
|EEE LOM Vocabulary (from Dublin
Core®):

o |IsPartOf

* HasPart

* IsVersionOf
 HasVersion

e IsFormatOf

e HasFormat

» References

» IsReferencedBy
* IsBasedOn

» IsBasisFor

* Requires

*  IsRequiredBy

7.2 Resource The target resource that thisrelationship  [Oor 1 Container
references.

721 |ldentifier Unique Identifier of the target resource. RESERVED |String
Thisisreserved and shall not be used.

722 |Description |Description of the target resource. Givesa [Oor 1 LangString Type
more detailed description of the elementsin (smallest permitted
this sub-category (Relation). maximum: 1000

characters)

723 |Catalog Entry This sub-category defines an entry within a [0 or More Container
catalog (i.e. alisting identification system) |(smallest
assigned to this resource. permitted

maximum: 10)
It isintended to describe this resource
according to some known cataloging system
so that it may be externally searched for and
located according to the methodology of the
specified system.
It may be used as afunctional replacement
for the element 1.1:General.|dentifier, as
that is currently reserved.

7.2.3.1 Catalog The name of the catalog (i.e. listing Oorl String (smallest

identification system). permitted
maximum: 1000
characters)

7.2.3.2 [Entry Actual value of the entry within the catalog [0 or 1 LangString Type
(i.e. listing identification system). (smallest permitted

maximum: 1000
characters)
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8 Annotation [This category provides commentsonthe |0 or More Container
educational use of this resource, who (smallest
created this annotation and when. permitted
maximum: 30)
\When multiple annotations are needed,
multiple instances of this category may be
used.
g1 |Person The person who created this annotation.  |[0Oor 1 String (smallest
permitted
Note: Thisis avCard® element. maximum: 1000
characters)
g2 |Date Date that this annotation was created. Oorl Date Type
Must be bound as a DateType that may
contain a datetime element expressed as per
1SO 8601% standard and a description
element.
8.3 Description  |The content of this annotation. Givesa Oor1l LangString Type
more detailed description of the elementsin (smallest permitted
this sub-category (Annotation). maximum: 1000
characters)
9 Classification |This category describes where this resource [0 or More Container
is placed within a particular classification |(smallest
system. permitted
maximum: 40)
To define multiple classifications, there may
be multiple instances of this category.
91 Purpose The purpose of classifying thisresource. [0 or 1 \/ocabulary Type
(Best Practice)
|[EEE LOM Vocabulary:
» Discipline
* ldea
*  Prerequisite
*  Educational Objective
*  Accessihility Restrictions
*  Educational Level
e Skill Level
*  Security Level
92 |TaxonPath |Thissub-category describes ataxonomic |0 or More Container
path in a specific classification system. (smallest
Each succeeding level is arefinement in the |permitted
definition of the higher level. maximum: 15)
There may be different paths in the same or
different classifications that describe the
same characteristic.
A taxonomy is a hierarchy of termsor
phrases that are taxons.
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921 |Source The name of the classification system. Oorl LangString Type
(smallest permitted

This element may use any recognized maximum: 1000
"official" taxonomy, or any user-defined characters)
taxonomy. An indexation or query tool may
provide the top-level entries of awell-
established classification (LOC, UDC,
DDC, etc.).

922 [Taxon This sub-category describes aparticular |0 or More Container
term within a hierarchical classification (smallest
system or taxonomy. A taxonisanode that [permitted
has adefined label or term. A taxonmay  |maximum: 15)
also have an alphanumeric designation or
identifier for standardized reference. Either
or both the label and the entry may be used
to designate a particular taxon.

An ordered list of Taxons createsa
taxonomic path, i.e. "taxonomic stairway":
thisis apath from a more general to more
specific entry in aclassification.

A TaxonPath shall have a depth from 1 to 9.
Normal values should be defined as values
between 2 and 4.

e.g., Physicsg/ Acousticd Instruments/
Stethoscope;

Medicine/ Diagnostics/ Instruments/
Stethoscope

9221/d The identifier of thetaxon, such asa Oorl String (smallest
number or letter combination provided by permitted
the source of the taxonomy. (e.g., 300) maximum: 100

characters)

9.2.2.2 Entry Thetextual label of thetaxon. (e.g., Social [0or 1 LangString Type

Sciences) (smallest permitted
maximum: 500
characters)

93 Description [Thisisthe description of the resource Oorl LangString Type
relative to the stated (smallest permitted
9.1:Classification.Purpose of this specific maximum: 2000
classification, such as discipline, idea, skill characters)
level, educational objective, etc.

94 Keyword These are the keywords and phrases O or More LangString Type
descriptive of the resourcerelativetothe  |(smallest (smallest permitted
stated 9.1:Classification.Purpose of this permitted maximum: 1000
specific classification, such as accessibility, [maximum: 40) |characters)
security level, etc., most relevant firgt.
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LangString Type Information M odel
Nr Name Explanation Multiplicity |Data Type
1 Langstring |String in one or more human languages. 0 or More Container
(smallest
permitted
maximum: 10)
11 Language |Human language in which the string is single value String(smallest
expressed. permitted
maximum: 100
characters)
12 String Actual string value. single value String
Date Type Information M odel
Nr Name Explanation Multiplicity |Data Type
1 Datetime |Date expressed as per SO 8601 standard. single value String (smallest
permitted
maximum: 200
characters)
2 Description|Description of the date. single value LangString Type
(smallest permitted
maximum: 1000
characters)
Vocabulary Information M odel
Nr Name Explanation Multiplicity |Data Type
1 Source Source of vocabulary item(s). single value LangString Type
(smallest permitted
maximum: 1000
characters)
2 Value Actual descriptor. single value LangString Type
(smallest permitted
maximum: 1000
characters)
2.2.3. The SCORM Meta-data XML Binding

The SCORM Meta-data XML Binding is based off of the IMS Learning Resource XML
Binding Specification”. The XML Binding defines how the SCORM Meta-data
Information model isinterpreted and bound into XML. The binding describes how the

2-30

Sharable Content Object Reference Model (SCORM) Version 1.2
0J 2001 Advanced Distributed Learning.

All Rights Reserved.



Information Model items are represented in XML by indicating which itemsare XML
elements versus XML attributes, the names of the elements/attributes, etc.

Some of the elements have smallest permitted maximum values defined for data elements
within alist of elements and data elements with a data type of character string or
langstring. Thisindicates that all applications shall support at least that number of entries
for thelist or that length for the strings (character strings and langstrings).

There are two varieties of vocabularies: restricted and best practice. A restricted
vocabulary means that the element must contain a value from the list provided as part of
the element’ s description. A “best practice” vocabulary presents arecommended list of
appropriate values for that element, but the element is not mandated to contain avalue
from thelist. However, meta-data elements that rely on the recommended best practice
values will have the highest degree of semantic interoperability, i.e. the likelihood that
such meta-data will be understood by other end usersis highest.

The following table shows symbols that denote the contents of the element. Elements
may contain other elements, or they may be “leaf nodes’ and contain data. Thistable
also shows symbols that relate directly to the “Multiplicity” specified for each element.
This describes the number of times the element can occur within its parent element, or in
the case of the top most element in the document, how many times the element occursin
the XML document.

Symbol Meaning
+ duration This symbol denotes that the element has one or more child
durationType elements.
+ languay ea
string This symbol denotes that the element contains data.

* general 5 This text denotes the XML Schema Definition (XSD) type

assigned to the element.
(no symbol) When no multiplicity symbol is present, this denotes that the

element may exist one and only onetime.

The plus sign denotes that the element may occur one or more

+ times within its parent element.
) The question mark denotes that the element may occur zer o or
: one time within its parent element.
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* The asterisk denotes that the element may occur zer o to many
times within its parent element.

2.2.3.1. <lom> Element

Description: The outermost, root, element. This element indicates the beginning of the
SCORM Meta-data XML record.

+ general
generalType

+ lifecycle
lifecycleType

+ metametadata
metametadataType

+ technical
technicalType

+ educational
educationalType

*+ rights
right=Type

+ relation
relationType

+ annotation
annotationType

+ classification
classificationType

+ lom E
lomType

CRNCINCIN S SR

Multiplicity: The <lom> element is the root element of the XML. This element should
occur 1 and only 1 timein a SCORM XML Meta-data document.

Attributes:
* None
Elements:

» <genera>
o <lifecycle>
* <metametadata>
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e <technica>

e <educationa>

e <rights>

e <relation>

e <annotation>

» <classification>

22311 <general> Element

Description: This data element describes the general information that describes the
learning resource as awhole.

> =
3 Hl'l'llilfl'lr'ﬂ
jall vt
| * title ]
1 T
I AlTypss 0 bt i:i‘tlilﬂg
{f cabmiog |vpe
i = "‘f“'ﬂ“'ﬂ‘“wu: '
|calogenty Tepe
- EntﬂjE
iy [ ype

o * I:nau:glu
28 i)

A

¥
* generaly, ,,‘L__ « * description
i &y | deacriphion Type

1\ oy * Keyword
I o v tan T

2| * coverage
1 oo e npe | e ]

- mHUIEE
i _F'I'r[lp

i

= * aggregationieval
o alions o Type

Multiplicity: The <general> element must occur 1 and only 1 time within the top-level
<lom> element.

Attributes:
* None

Elements:
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o <identifier>

o <title>

e <catalogentry>

» <language>

* <description>

e <keyword>

e <coverage>

e <structure>

e <aggregationlevel><identifier> Element

Description: This data element describes a globally unique labdl that identifies this
learning resource. This data element is not and shall not be used, because thereis no
specified method for the creation of a globally unique identifier.

Multiplicity: The <identifier> element isreserved at thistime.
Attributes:
* None
Elements:
* None
Example:

* None—- Element isreserved

223112 <title> Element
Description: This data element describes the name given to the learning resource.

Multiplicity: The <title> element must occur 1 and only 1 time within the <general>
element.

Attributes:
* None
Elements:

» <langstring> (The <langstring> element can be repeated 1 or more times within
the <title> element. However, each langstring isrequired to contain adifferent
xml:lang attribute).

Example:

1 <general >

2 <title>

3 <langstring xm :lang="en”>Title 1 in English</|anguage>

4 <langstring xm:lang="fr”>Title 1 in French</I|anguage>

5 </title>
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6 </general >

223.1.13. <catalogentry> Element

Description: This data element describes an entry within acatalog (i.e. alisting

identification system) assigned to thislearning resource. This sub-category shall describe

this learning resource according to some known cataloging system so that it may be

externally searched for and located according to the methodology of the specified system.

Multiplicity: The <catalogentry> element occurs 0 or more times within the <general>

element. The smallest permitted maximum is 10 items.
Attributes:

* None
Elements:

» <catalog>
e <entry>

Example:

1 <general >

2 <cat al ogentry>

3 <cat al og>l SBN</ cat al og>

4 <entry>

5 <l angstring>2-7342</| angstri ng>
6 </entry>

7 </ cat al ogentry>

8 </ general >

2231131 <catalog> Element

Description: This data element describes the name of the catalog (i.e. listing
identification system).

Multiplicity: The <catalog> element occurs O or 1 time within the <catal ogentry>
element.

Attributes:

* None
Elements:

* None

Example:
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<gener al >
<cat al ogentry>

1
2
3 <cat al og>l SBN</ cat al og>

4 <entry>

5 <l angstring>2-7342</| angstri ng>
6 </entry>

7 </ cat al ogentry>

8 </ general >

2231132 <entry> Element

Description: This data element describes the actual string value of the entry within the
catalog (i.e. listing identification system).

Multiplicity: The <entry> element must occurs 0 or 1 time within the <catalogentry>
element.

Attributes:
* None
Elements:

» <langstring> (The <langstring> element can be repeated 1 or more times within
the <entry> element. However, each langstring is required to contain a different
xml:lang attribute).

Example:

1 <general >

2 <cat al ogentry>

3 <cat al og>l SBN</ cat al og>

4 <entry>

5 <l angst ri ng>2- 7342</ | angstri ng>
6 </entry>

7 </ cat al ogentry>

8 </ general >

22.3.1.14. <language> Element

Description. This data element describes the primary human language or languages used
within this learning resource to communicate to the intended user.

Multiplicity. The <language> element occurs O or more times within the <general>
element. The smallest permitted maximum is 10 items.

Attributes:
* None

Elements:
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* None

Example:

1 <general >

2 <l anguage>en</ | anguage>
3 <l anguage>fr </ | anguage>
4 </ general >

223.1.15. <description> Element

Description: This data element describes a textual description of the content of this
learning resource.

Multiplicity: The <description> element occurs 1 or more times within the <general>
eement. The smallest permitted maximum is 10 items.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <description> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <general >

2 <descri pti on>

3 <l angstring xm : |l ang="en”>Description in English</langstring>
4 <l angstring xm :lang="fr”>Description in French</l|angstring>
5 </ descri pti on>

6 </ general >

2.2.3.1.1.6. <keywor d> Element

Description: This data element describes keywords or phrases describing this learning
resource. This data element should not be used for characteristics that can be described
by other data elements.

Multiplicity: The <keyword> element occurs 0 or more times within the <general>
element. The smallest permitted maximum is 10 items.

Attributes:
* None

Elements:
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» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <keyword> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <general >

2 <keywor d>

3 <l angstring xm :1ang="en” >net adat a</ | angstri ng>

4 <l angstring xm : | ang="nl">met adat a</ | angstri ng>

5 <l angstring xm :|ang="fr”>netadonnees</| angstri ng>

6 </ keywor d>

7 <keywor d>

8 <l angstring xm : |l ang="en” >l earni ng obj ect</|angstring>
9 <l angstring xm :1ang="nl ">l eerobj ect </ | angstring>

10 <l angstring xm :lang="fr”>objet d’ apprentissage</I|angstring>
11 </ keywor d>

12 <keywor d>

13 <l angstring xnl :lang="en” >educati on</| angstri ng>

14 </ keywor d>

15 <general >

223.1.1.7. <coverage> Element

Description: This data element describes the span or extent of such things as time,
culture, geography or region that applies to thislearning resource.

Multiplicity: The <coverage> element occurs 0 or more times within the <general>
eement. The smallest permitted maximum is 10 items.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <coverage> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <general >

2 <cover age>

3 <l angstring xm :lang="en">Circa, 16th century France</I|angstring>
4 </ cover age>

5 <general >

223.1.18. <structure> Element

Description: Thisdata element describes the underlying organizational structure of this
learning resource. The vocabularies defined for this element are restricted vocabularies.
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Multiplicity. The <structure> element occur O or 1 time within the <general> element.
Attributes:

* None
Elements:

e <vocabulary>

L OM Defined Vocabularies (<source> element set to LOMv1.0)

Restricted Vocabulary:
* Collection
* Mixed
* Linear
* Hierarchical
* Networked
» Branched
* Parceled
* Atomic
Example:
1 <general >
2 <structure>
3 <vocabul ary>
4 <sour ce>
5 <l angstring xm :|ang="x-none” >LOW1. 0</| angstri ng>
6 </ sour ce>
7 <val ue>
8 <l angstring xm :|ang="x-none” >Col | ecti on</| angstri ng>
9 </ val ue>
10 </ vocabul ary>

11 </structure>
12 </ general >

223.110. <aggregationlevel> Element

Description: This data element describes the functional granularity of this learning
resource. The vocabularies defined for this element are restricted vocabul aries.

Multiplicity: The <aggregationlevel> element occurs 0 or 1 time within the <general>
element.

Attributes:
* None

Elements:
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e <vocabulary>
L OM Defined Vocabularies (<source> element set to LOMV1.0)
Restricted Vocabulary:

* 1-—thesmallest level of aggregation, e.g. raw media data or fragments.

* 2-—acollection of atoms, e.g. an HTML document with some embedded pictures
or alesson.

» 3-—acollection of leve 2 learning resources, e.g. a‘web’ of HTML documents,
with an index page that links the pages together or a course.

* 4 -—thelargest level of granularity, e.g. a set of courses that lead to a certificate.

Example:

1 <general >

2 <aggregati onl evel >

3 <vocabul ary>

4 <sour ce>

5 <l angstring xm :|ang="x-none” >LOW1. 0</I| angstri ng>
6 </ sour ce>

7 <val ue>

8 <l angstring xnm :|lang="x-none”>1</| angstri ng>
9 </ val ue>

10 </ vocabul ary>

11 </ aggregati onl evel >

12 </ general >

22312 <lifecycle> Element

Description: This data element describes the features related to the history and current
state of this learning resource and those who have affected this learning resource during
Its evolution.
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Multiplicity: The <lifecycle> element occurs O or 1 time within the top-level <lom>
element.

Attributes:
* None
Elements:

¢ <version>
o <gtatus>
+ <contribute>

223121 <version> Element
Description: This data element describes the edition of this|learning resource.
Multiplicity: The <version> element occurs O or 1 time within the <lifecycle> element.
Attributes:

* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <version> element. However, each langstring isrequired to contain a
different xml:lang attribute).

Example:
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1 <lifecycle>

2 <versi on>

3 <l angstring xm :lang="en”>1. 0. al pha</| angstring>
4 </ versi on>

5 </lifecycl e>

223122 <status> Element

Description: This data element describes the state or condition of thislearning resource.
The vocabularies defined for this element are restricted vocabularies.

Multiplicity: The <status> element occurs 0 or 1 time within the <lifecycle> element.
Attributes:

* None
Elements:

» <vocabulary>

L OM Defined Vocabularies (<source> e ement set to LOMv1.0)

Restricted Vocabulary:
* Draft
e Fina
* Revisd
* Unavailable
Example:
1 <lifecycle>
2 <st at us>
3 <vocabul ary>
4 <source>
5 <l angstring xm :|ang="x-none” >LOW1. 0</| angstri ng>
6 </ sour ce>
7 <val ue>
8 <l angstring xm :|ang="x-none” >Fi nal </ | angstring>
9 </val ue>
10 </ vocabul ary>
11 </ st at us>

12 </lifecyl e>

2.2.31.23. <contribute> Element

Description: This data element describes those people or organizations that have
affected the state of thislearning resource during its evolution.
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Multiplicity: The <contribute> element occurs O or more times within the <lifecycle>
element. The smallest permitted maximum is 30 items.

Attributes:
* None
Elements:

¢ <role>
e <centity>
e  <date>

Example:

1 <lifecycle>

2 <contri bute>

3 <rol e>

4 <vocabul ary>

5 <sour ce>

6 <l angstring xm :|ang="x-none” >LOW1. 0</| angstri ng>
7 </ sour ce>

8 <val ue>

9 <l angstring xm :|ang="x-none” >Aut hor </ | angstri ng>
10 </ val ue>

11 </ vocabul ary>

12 </rol e>

13 <centity>

14 <vcard>

15 begi n: vcard

16 fn: Joe Author

17 end: vcard

18 </vcard>

19 </centity>

20 <dat e>

21 <dat et i me>2000- 12- 12</ dat et i me>

22 <descri ption>

23 <l angstring>Date Description</|angstring>
24 </ descri pti on>

25 </ dat e>

26 </contri bute>

27 </lifecycle>

223.1.231. <role> Element

Description: This data element describes the kind of contribution. It is recommended
that at least the Author(s) of the learning resource should be described. The vocabularies
defined for this element are recommended best practice vocabularies.

Multiplicity: If the <contribute> element is used, the <role> element occurs 0 or 1 time
within the <contribute> element. If there are multiple contributors (different roles), then
the <contribute> element should be repeated.

Attributes:
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<vocabulary>

Elements:

None

L OM Defined Vocabularies (<source> element set to LOMV1.0)

Best Practice Vocabulary:

Author

Publisher

Unknown

Initiator

Terminator

Validator

Editor

Graphical Designer
Technical Implementer
Content Provider
Technical Validator
Educational Validator
Script Writer
Instructional Designer

Example:

1 <lifecycle>

2 <contri bute>

3 <rol e>

4 <vocabul ary>

5 <sour ce>

6 <l angstring xm : | ang="x-none” >LOW1. 0</| angstri ng>
7 </ sour ce>

8 <val ue>

9 <l angstring xm :|ang="x-none” >Aut hor </ | angstri ng>
10 </ val ue>

11 </vocabul ary>

12 </rol e>

13 <centity>

14 <vcar d>

15 begi n: vcard

16 fn: Joe Author

17 end: vcard

18 </vcard>

19 </centity>

20 <dat e>

21 <dat eti me>2000- 12- 12</ dat et i me>

22 <descri pti on>

23 <l angstring>Date Description</|angstring>
24 </ descripti on>

25 </ dat e>

26 </contribute>

27 </lifecycle>
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2.2.3.1.2.3.2 <centity> Element

Description. This data element describes the identification of and information about
people or organizations contributing to this learning resource, most relevant first.

Multiplicity. The <centity> element occurs 0 or more times within the <contribute>
element. The smallest permitted maximum is 40 items.

Attributes:

* None
Elements:

e <vcard>
Example:
1 <lifecycle>
2 <contri but e>
3 <rol e>
4 <vocabul ary>
5 <sour ce>
6 <l angstring xm :|ang="x-none” >LOW1. 0</| angstri ng>
7 </ sour ce>
8 <val ue>
9 <l angstring xnm : | ang="x-none” >Aut hor </ | angstri ng>
10 </ val ue>
11 </ vocabul ary>
12 </rol e>
13 <centity>
14 <vcard>
15 begi n: vcard
16 fn: Joe Author
17 end: vcard
18 </vcard>
19 </centity>
20 <dat e>
21 <dat et i me>2000- 12- 12</ dat et i me>
22 <descri pti on>
23 <l angstring>Date Description</|angstring>
24 </ description>
25 </ dat e>
26 </ contri but e>
27 </lifecycle>
2.2.3.1.2.33. <date> Element

Description: This data element describes the date of the contribution.
Multiplicity: The <date> element occurs 0 or 1 time within the <contribute> element.

Attributes:
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* None
Elements:

* <datetime>
e <description>

Example:

1 <lifecycle>

2 <contri but e>

3 <rol e>

4 <vocabul ary>

5 <sour ce>

6 <l angstring xm :|ang="x-none” >LOW1. 0</ | angstri ng>
7 </ sour ce>

8 <val ue>

9 <l angstring xm : | ang="x-none” >Aut hor </ | angstri ng>
10 </ val ue>

11 </ vocabul ary>

12 </rol e>

13 <centity>

14 <vcard>

15 begi n: vcard

16 fn: Joe Author

17 end: vcard

18 </vcard>

19 </centity>

20 <dat e>

21 <dat et i me>2000- 12- 12</ dat et i me>

22 <descri ption>

23 <l angstring>Date Description</|angstring>
24 </ descri ption>

25 </ dat e>

26 </ contri bute>

27 </lifecycle>

2.23.1.3. <metametadata> Element

Description: This data element describes the information about the meta-data record
itsdlf (rather than the learning resource that this record describes).
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Multiplicity: The <metametadata> element must occur 1 and only 1 time within the top-

level <lom> element.
Attributes:

* None
Elements:

e <jdentifier>

e <catalogentry>

e <contribute>

* <metadatascheme>

» <language>

223131

Description: Thisdata element describes a globally unique labd that identifies this
meta-datarecord. Thisdataelement is not and shall not be used, because thereis no

<identifier> Element

specified method for the creation of a globally unique identifier.
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Multiplicity: The <identifier> element is reserved at thistime.
Attributes:
* None
Elements:
* None
Example:

None — Element Reserved

2.2.3.1.3.2. <catalogentry> Element

Description: This data element defines an entry within acatalog (i.e. alisting
identification system) given to the meta-data instance. This sub-category should describe
this meta-data instance according to some known catal oging system so that it may be
externally searched for and located according to the methodology of the specified system.

Multiplicity: The <catalogentry> element occurs O or more times within the
<metametadata> element. The smallest permitted maximum is 10 items.

Attributes:
* None
Elements:

+ <catalog>
e <entry>

Example:

1 <net anet adat a>

2 <cat al ogentry>

3 <cat al og>l SBN</ cat al og>

4 <entry>

5 <l angstring>2-7342</| angstri ng>
6 </entry>

7 </ cat al ogentry>

8 </ et anet adat a>

2231321 <catalog> Element

Description: This data element describes the name of the catalog (i.e. listing
identification system).

Multiplicity. The <catalog> element must occur O or 1 time within the <catalogentry>
element.
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Attributes:

* None
Elements:

* None

Example:

1 <net anet adat a>

2 <cat al ogent ry>

3 <cat al og>l SBN</ cat al og>

4 <entry>

5 <l angstring>2-7342</I| angstri ng>
6 </entry>

7 </ cat al ogentry>

8 </ met anet adat a>

2231322 <entry> Element

Description: This data element describes the actual string value of the entry within the
catalog (i.e. listing identification system).

Multiplicity: The <entry> element occurs O or 1 time within the <catal ogentry>
element. If the <catalogentry> element is used, the <entry> element must occur 1 and
only 1 time with the <catal ogentry> element.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <catalogentrycoverage> el ement. However, each langstring is required to
contain a different xml:lang attribute).

Example:

1 <net anet adat a>

2 <cat al ogent ry>

3 <cat al og>l SBN</ cat al og>

4 <entry>

5 <l angstring>2-7342</I| angstri ng>
6 </entry>

7 </ cat al ogentry>

8 </ met anet adat a>

Sharable Content Object Reference Model (SCORM) Version 1.2 2-49
[J 2001 Advanced Distributed Learning.
All Rights Reserved.



2.2.3.1.33. <contribute> Element

Description: This data element describes those people or organizations that have
affected the state of this meta-data instance during its evolution.

Multiplicity: The <contribute> element occurs 0 or more times within the
<metametadata> element. The smallest permitted maximum is 10 items.

Attributes:
* None
Elements:
e <role>
e <centity>
o  <dae>
Example:
1 <metanetadat a>
2 <contri bute>
3 <rol e>
4 <vocabul ary>
5 <sour ce><sour ce>
6 <l angstring xm :|ang="x-none” >LOW1. 0</| angstri ng>
7 </ source>
8 <val ue>
9 <l angstring xm : | ang="x-none” >Cr eat or </l angstri ng>
10 </ val ue>
11 </ vocabul ary>
12 </rol e>
13 <entity>
14 <vcard>
15 begi n: vcard
16 fn: Joe Creator
17 end: vcard
14 </vcard>
19 </entity>
20 <dat e>
21 <dat et i nre>2000- 12- 12</ dat et i me>
22 <descri pti on>
23 <l angstring>Date Description</|angstring>
24 </ description>
25 </ dat e>
26 </contri bute>

27 </ et anet adat a>

2231331 <role> Element

Description: This data element describes the kind of contribution. It is recommended
that at least the Creator(s) of the meta-data instance should be described. The
vocabularies defined for this element are recommended best practice vocabularies.

2-50 Sharable Content Object Reference Model (SCORM) Version 1.2
0J 2001 Advanced Distributed Learning.
All Rights Reserved.



Multiplicity: If the <contribute> element is used, the <role> element occurs O or 1 time
within the <contribute> element. If there are multiple contributors (different roles), then
the <contribute> element should be repeated.

Attributes:
* None

Elements:
» <vocabulary>

L OM Defined Vocabularies (<source> e ement set to LOMv1.0)
Best Practice Vocabulary:

e Creator

e Validator
Example:
1 <netanet adat a>
2 <contri bute>
3 <rol e>
4 <vocabul ary>
5 <source>
6 <l angstring xm : | ang="x-none” >LOW1. 0</| angstri ng>
7 </ source>
8 <val ue>

©

<l angstring xm :|ang="x-none” >Creat or</| angstri ng>
10 </val ue>

11 </ vocabul ary>

12 </rol e>

13 <entity>

14 <vcard>

15 begi n: vcard

16 fn: Joe Creator

17 end: vcard

18 </vcard>

19 </entity>

20 <dat e>

21 <dat et i me>2000- 12- 12</ dat et i me>
22 <descri ption>

23 <l angstring>Date Description</|angstring>
24 </ descri pti on>

25 </ dat e>

26 </contri bute>

27 </ et anet adat a>

2.2.3.1.33.2 <centity> Element

Description: This data element describes the identification of and information about
people or organizations contributing to this meta-data instance, most relevant first.
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Multiplicity: The <entity> element occurs O or more times within the <contribute>
element. The smallest permitted maximum is 10 items.

Attributes:

* None
Elements:

o <vcard>

Example:

1 <netanet adat a>

2 <contri bute>

3 <rol e>

4 <vocabul ary>

5 <source>

6 <l angstring xm :|ang="x-none” >LOW1. 0</ | angstri ng>
7 </ source>

8 <val ue>

9 <l angstring xm : | ang="x-none” >Cr eat or </l angstri ng>
10 </ val ue>

11 </ vocabul ary>

12 </rol e>

13 <entity>

14 <vcard>

15 begi n: vcard

16 fn: Joe Creator

17 end: vcard

18 </vcard>

19 </entity>

20 <dat e>

21 <dat et i me>2000- 12- 12</ dat et i me>

22 <descri ption>

23 <l angstring>Date Description</langstring>
24 </ descri pti on>

25 </ dat e>

26 </ contribut e>

27 </ et anet adat a>

2.2.31.3.33. <date> Element
Description: This data element describes the date of the contribution.
Multiplicity: The <date> element occurs 0 or 1 time within the <contribute> element.
Attributes:
* None
Elements:

» <datetime>
*  <description>
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Example:

1 <netanet adat a>

2 <contri but e>

3 <rol e>

4 <vocabul ary>

5 <sour ce>

6 <l angstring xm :|ang="x-none” >LOW1. 0</ | angstri ng>
7 </ sour ce>

8 <val ue>

9 <l angstring xm : | ang="x-none” >Cr eat or </l angstri ng>
10 </ val ue>

11 </ vocabul ary>

12 </rol e>

13 <entity>

14 <vcar d>

15 begi n: vcard

16 fn: Joe Creator

17 end: vcard

18 </vcard>

19 </entity>

20 <dat e>

21 <dat et i me>2000- 12- 12</ dat et i me>

22 <descri pti on>

23 <l angstring>Date Description</langstring>
24 </ descri pti on>

25 </ dat e>

26 </ contri bute>

27 </ et anet adat a>

2.2.3.1.34. <metadatascheme> Element

Description: This data element represents the name and version of the authoritative
specification used to create this meta-data instance. If multiple values are provided, then
the meta-data instances shall conform to multiple meta-data schemes.

Multiplicity: The <metadatascheme> element occurs 1 or more times within the
<metametadata> element. The smallest permitted maximum is 10 items.

Attributes:

* None
Elements:

* None

Example:

1 <netanet adat a>
2 <net adat aschene>LOM 1. 0</ net adat aschene>
3 </ netanet adat a>

2.2.3.1.35. <language> Element
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Description: This data element describes the language of this meta-datainstance. This
isthe default language for all LangString vaues in this meta-data instance.

Multiplicity: The <language> e ement occurs O or 1 time within the <metametadata>
element.

Attributes:

* None
Elements:

* None

Example:

1 <metanet adat a>
2 <l anguage>en</ | anguage>
3 </ netanet adat a>

2.23.14. <technical> Element

Description: This data element groups the technical requirements and characteristics of
the learning resource.
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Multiplicity: The <technical> element must occur 1 and only 1 time within the top-level
<lom> element.

Attributes:
* None
Elements:

o <format>

s <sze>

» <location>

*  <requirement>

* <installationremarks>

e <otherplatformrequirements>
e <duration>

22314.1. <format> Element

Description: This data element describes the technical datatype(s) of (al the
components of ) thislearning resource. This data element shall be used to identify the

software needed to access the learning resource.
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Multiplicity: The <format> element must occur 1 or more times within the <technical>
element. The smallest permitted maximum is 40 items.

Attributes:

* None
Elements:

* None

Example:

1 <technical >

2 <f or mat >vi deo/ npeg</ f or nat >
3 <format >t ext/ htm </ f or mat >
4 </technical >

223142 <size> Element

Description. This data element describes the size of the digital learning resource in
bytes. Only digits‘0’ through ‘9’ should be used; the unit is bytes, not Mbytes, GB, etc.
This date element shall refer to the actua size of thislearning resource. If the learning
resource is compressed, then this data element shall refer to the uncompressed size.

Multiplicity. The <size> element occurs 0 or 1 time within the <technical> element.
Attributes:

* None
Elements:

* None

Example:

1 <technical >
2 <si ze>568</ si ze>
3 </technical >

2.2.314.3. <|ocation> Element

Description: Thisdata element describes a string that is used to accessthis learning
resource. It may be alocation (e.g. Universal Resource Locator), or a method that
resolves to alocation (e.g. Universal Resource Identifier). The preferable location firdt.
Thisiswhere the learning resource described by this meta-data instance is physically
located.
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Multiplicity: The <location> element occurs 1 or more times within the <technical>
element. The smallest permitted maximum is 10 items.

Attributes:
o type
Valid values for type attribute:
URI — aresource available on the Internet with a specific address such asaURL.
TEXT — simple textual description of where the resource is located.
Elements:
* None

Example:

1 <technical >
2 <l ocation type="URlI">http://host/id</|ocation>
3 </technical >

223144 <requirement> Element

Description: This data element describes the technical capabilities required in order to
use thislearning resource. |If there are multiple requirements, then al are required, i.e.
the logical connector is AND.

Multiplicity: The <requirement> element occurs O or more times within the <technical>
eement. The smallest permitted maximum is 40 items.

Attributes:
* None
Elements:

. <type>

*  <name>

e <minimumversion>
e <maximumversion>

Example:

1 <technical >

2 <r equi r enent >

3 <type>

4 <vocabul ary>

5 <sour ce>

6 <l angstring xm :|ang="x-none” >LOW1. 0</ | angstri ng>
7 </ sour ce>

8 <val ue>
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9 <l angstring xm : | ang="x-none” >Browser </ | angstri ng>
10 </val ue>

11 </ vocabul ary>

12 </type>

13 <name>

14 <vocabul ary>

15 <sour ce>

16 <l angstring xm : | ang="x-none” >LOW1. 0</| angstri ng>
17 </ sour ce>

18 <val ue>

19 <l angstring xm :|ang="x-none”>M rcosoft |nternet
Expl orer </l angstri ng>

20 </ val ue>

21 </ vocabul ary>

22 </ nane>

23 <m ni munver si on>4. 0</ m ni nunver si on>

24 <maxi m nver si on>5. 0</ maxi munver si on>

25 </ requi rement >

26 </technical >

2231.44.1. <type> Element

Description: This data element describes the technology required to use this learning
resource, i.e. hardware, software, network, etc. The vocabularies defined for this element
are recommended best practice vocabularies.

Multiplicity: The <type> element occurs O or 1 time within the <requirement> element.
Attributes:
* None
Elements:
e <vocabulary>
L OM Defined Vocabularies (<source> element set to LOMV1.0)
Best Practice Vocabulary:

* Operating System
e Browser

Example:

1 <technical >

2 <r equi r enent >

3 <type>

4 <vocabul ary>

5 <sour ce>

6 <l angstring xm :|ang="x-none” >LOW1. 0</| angstri ng>
7 </ source>

8 <val ue>

9 <l angstring xm : | ang="x-none” >Browser </l angstri ng>
10 </ val ue>

11 </ vocabul ary>
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12 </type>

13 <name>

14 <vocabul ary>

15 <source>

16 <l angstring xm :|ang="x-none” >LOW1. 0</| angstri ng>
17 </ source>

18 <val ue>

19 <l angstring xm : | ang="x-none” >M crosoft |nternet
Expl orer</| angstring>

20 </ val ue>

21 </ vocabul ary>

22 </ nane>

23 <m ni munver si on>4. 0</ m ni nunver si on>

24 <maxi m nmver si on>5. 0</ maxi nunver si on>

25 </ requirenent >

26 </technical >

223.144.2. <name> Element

Description: This data element describes the name of the required technology to use this
learning resource. The value for this data element may be derived from the 4.4.1
Technical .Format automatically, e.g., “video/mpeg” implies “Multi-OS’. The
vocabularies defined for this element are recommended best practice vocabularies.

Multiplicity: The <name> element occurs O or 1 time within the <requirement>
element.

Attributes:
* None
Elements:
* <vocabulary>
L OM Defined Vocabularies (<source> element set to LOMV1.0)
Best Practice Vocabulary:
If 4.4.1:Technical.Requirements.Type = 'Operating System’

e PC-DOS

e  MS-Windows
* MacOS

e Unix

e Multi-OS

e Other

* None

If 4.4.1:Technical.Requirements.Type = 'Browser’
* Any
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*  Netscape Communicator
* Microsoft Internet Explorer
* Opera

If 4.4.1:Technical.Requirements.Type = something other
*  Open Vocabulary

Example:

1 <technical >

2 <r equi r enent >

3 <type>

4 <vocabul ary>

5 <sour ce>

6 <l angstring xm : | ang="x-none” >LOW1. 0</| angstri ng>
7 </ sour ce>

8 <val ue>

9 <l angstring xm : | ang="x-none” >Browser </l angstri ng>
10 </ val ue>

11 </vocabul ary>

12 </type>

13 <nane>

14 <vocabul ary>

15 <sour ce>

16 <l angstring xm :|ang="x-none” >LOW1. 0</ | angstri ng>
17 </ sour ce>

18 <val ue>

19 <l angstring xm : | ang="x-none” >M crosoft |nternet
Expl orer </l angstri ng>

20 </ val ue>

21 </vocabul ary>

22 </ nane>

23 <m ni mumver si on>4. 0</ m ni munver si on>

24 <maxi m mver si on>5. 0</ maxi munver si on>

25 </ requi renent >

26 </technical >

2.231.443. <minimumver sion> Element

Description: This data element describes the lowest possible version of the required
technology to use thislearning resource.

Multiplicity: The <minimumversion> element occurs 0 or 1 time within the
<requirement> element.

Attributes:

* None
Elements:

* None

Example:
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1 <technical >

2 <r equi r enent >

3 <type>

4 <vocabul ary>

5 <sour ce>

6 <l angstring xm :|ang="x-none” >LOW1. 0</| angstri ng>
7 </ sour ce>

8 <val ue>

9 <l angstring xm :|ang="x-none” >Br owser </ | angstri ng>
10 </ val ue>

11 </ vocabul ary>

12 </type>

13 <namne>

14 <vocabul ary>

15 <source>

16 <l angstring xm :|ang="x-none” >LOW1. 0</ | angstri ng>
17 </ sour ce>

18 <val ue>

19 <l angstring xm : | ang="x-none” >M crosoft |nternet
Expl orer </l angstring>

20 </ val ue>

21 </ vocabul ary>

22 </ nane>

23 <m ni mumver si on>4. 0</ m ni munver si on>

24 <maxi m mver si on>5. 0</ maxi munver si on>

25 </ requirenent >

26 </technical >

2.2.3.1.4.4.A4. <maximumver sion> Element

Description: This data element describes the highest version of the technology known to
support the use of thislearning resource.

Multiplicity: The <maximumversion> element occurs 0 or 1 time within the
<requirement> element.

Attributes:

* None
Elements:

* None

Example:

1 <technical >

2 <requi r ement >

3 <type>

4 <vocabul ary>

5 <sour ce>

6 <l angstring xm :|ang="x-none” >LOW1. 0</ | angstri ng>
7 </ sour ce>

8 <val ue>

9 <l angstring xm : | ang="x-none” >Br owser </l angstri ng>
10 </ val ue>

11 </vocabul ary>
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12 </type>

13 <name>

14 <vocabul ary>

15 <source>

16 <l angstring xm :|ang="x-none” >LOW1. 0</| angstri ng>
17 </ source>

18 <val ue>

19 <l angstring xm : | ang="x-none” >M crosoft |nternet
Expl orer</| angstring>

20 </ val ue>

21 </ vocabul ary>

22 </ nane>

23 <m ni munver si on>4. 0</ m ni nunver si on>

24 <maxi m nmver si on>5. 0</ maxi nunver si on>

25 </ requirenent >

26 </technical >

223.145. <installationremar ks> Element

Description: This data element contains the description of how to install thislearning
resource.

Multiplicity: The <installationremarks> element occurs O or 1 time within the
<technical> element.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <installationremarks> element. However, each langstring is required to
contain adifferent xml:lang attribute).

Example:

1 <technical >

2 <installatinremarks>

3 <l angstring>I nstallation renakes placed here</|angstring>
4 </install ationremarks>

5 </technical >

2.2.3.1.4.6. <other platfor mrequir ements> Element

Description: This data element describes information about other software and hardware
requirements.

Multiplicity: The <otherplatformrequirements> element occurs 0 or 1 time within the
<technical> element.

Attributes:
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* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <otherplatformrequirements> element. However, each langstring is required
to contain a different xml:lang attribute).

Example:

1 <technical >

2 <ot her pl at f or nT equi r ement s>

3 <l angstring>Qt her platformrequirenents placed here</|angstring>
4 </ ot her pl at f or nrr equi r enent s>

5 </technical >

223147. <duration> Element

Description: This data element describes the time a continuous |learning resource takes
when played at the intended speed. This data element is especially useful for sounds,
movies or animations.

Multiplicity: The <duration> element occurs O or 1 time within the <technical> element.
Attributes:

* None
Elements:

o <datetime>
*  <description>

Example:

1 <technical >

2 <durati on>

3 <dat e>

4 <dat et i me>00: 00: 15</ dat et i me>
5 <descri pti on>

6 <l angstring>Length of tinme to play the sinulation</langstring>
7 </ descri ption>

8 </ dat e>

9 </ duration>

10 </technical >

2.23.15. <educational> Element

Description: This data element describes conditions of use of the resource.
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difficulty Type
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descriptionType
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Multiplicity: The <educational> element occurs 0 or 1 time within the top-level <lom>
element.

Attributes:
* None
Elements:

* <interactivitytype>

» <learningresourcetype>
* <interactivitylevel>

e <semanticdensity>

* <intendedenduserrole>
e <context>

* <typicalagerange>
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o <difficulty>
* <typicalearningtime>
e <description>
» <language>
223151 <interactivitytype> Element

Description: This data element describes the type of interactivity supported by the
learning resource. The vocabularies defined for this element are restricted vocabularies.

Multiplicity: The <interactivitytype> element occurs O or 1 time within the
<educational> element.

Attributes:

* None
Elements:

e <vocabulary>

L OM Defined Vocabularies (<source> element set to LOMV1.0)

Restricted Vocabulary:
* Active
* Expositive
* Mixed
* Undefined
Example:
1 <educational >
2 <interactivitytype>
3 <vocabul ary>
4 <sour ce>
5 <l angstring xm :|lang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>
7 <val ue>
8 <l angstring xm : | ang="x-none” >Active</| angstri ng>
9 </val ue>
10 </ vocabul ary>
11 </interactivitytype>

12 </ educati onal >

2.2.3.15.2. <lear ningresour cetype> Element

Description: This data element describes a specific kind of resource, most dominant
kind first. The vocabularies defined for this element are recommended best practice
vocabularies.
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Multiplicity: The <learningresourcetype> element occurs O or more times within the
<educational> element. The smallest permitted maximum is 10 items.

Attributes:
* None

Elements:
e <vocabulary>

L OM Defined Vocabularies (<source> e ement set to LOMv1.0)
Best Practice Vocabulary:

* Exercise
e Simulation
*  Questionnaire

» Diagram

* Fgure

* Graph

* Index

o Slide

* Table

* Narrative Text
e Exam

» Experiment
¢ Problem Statement
o  Sdf Assesment

Example:

1 <educational >

2 <l ear ni ngr esour cet ype>

3 <vocabul ary>

4 <sour ce>

5 <l angstring xm :|ang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>

7 <val ue>

8 <l angstring xm :1ang="x-none”>Si mul ati on</| angstring>
9 </ val ue>

10 </ vocabul ary>

11 </ | ear ni ngr esour cet ype>

12 </ educati onal >

2.2.3.153. <interactivitylevel> Element

Description: Thisdata element describes the level of interactivity between an end user
and the learning resource. The vocabularies defined for this element are restricted
vocabularies.
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Multiplicity: The <interactivitylevel> element occurs O or 1 time within the
<educational> element.

Attributes:

* None
Elements:

e <vocabulary>

L OM Defined Vocabularies (<source> e ement set to LOMv1.0)

Restricted Vocabulary:
* very low
* low
*  medium
« high
* very high
Example:
1 <educational >
2 <interactivitylevel >
3 <vocabul ary>
4 <source>
5 <l angstring xm : | ang="x-none” >LOW1. 0</| angstri ng>
6 </ sour ce>
7 <val ue>
8 <l angstring xm :lang="x-none”>very hi gh</Ilangstring>
9 </ val ue>
10 </ vocabul ary>
11 </interactivitylevel >

12 </ educati onal >

2.2.3.154. <semanticdensity> Element

Description: This data element describes the subjective mesure of the learning
resource’ s usefulness as compared to its size or duration. The vocabularies defined for
this element are restricted vocabul aries.

Multiplicity: The <semanticdensity> element occurs 0 or 1 time within the
<educational> element.

Attributes:
* None
Elements:

e <vocabulary>
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L OM Defined Vocabularies (<source> e ement set to LOMv1.0)

Restricted Vocabulary:
* very low
* low
*  medium
« high
* very high
Example:
1 <educational >
2 <senmanti cdensity>
3 <vocabul ary>
4 <sour ce>
5 <l angstring xm : | ang="x-none” >LOW1. 0</| angstri ng>
6 </ sour ce>
7 <val ue>
8 <l angstring xm :|lang="x-none”>very hi gh</I|angstring>
9 </val ue>
10 </vocabul ary>
11 </ semanti cdensi ty>

12 </ educati onal >

2.2.3.155. <intendedenduserrole> Element

Description: This data element describes the normal user of the learning resource, most
dominant first. The vocabularies defined for this element are restricted vocabularies.

Multiplicity: The <intendedenduserrole> element occurs O or more times within the
<educational> element. The smallest permitted maximum is 10 items.

Attributes:

* None
Elements:

e <vocabulary>

L OM Defined Vocabularies (<source> e ement set to LOMv1.0)

Restricted Vocabulary:
e Teacher
e Author
e Learne
*  Manager
Example:
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</ vocabul ary>
</ i nt endedenduserrol e>
</ educati onal >

1 <educational >

2 <i nt endedenduserr ol e>

3 <vocabul ary>

4 <sour ce>

5 <l angstring xm :|lang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>

7 <val ue>

8 <l angstring xm : | ang="x-none” >Lear ner </l angstri ng>
9 </ val ue>

6

7

8

2.2.3.1.5.6. <context> Element

Description: This data element describes the typical |earning environment where use of
learning resource is intended to take place. The vocabularies defined for this element are
recommended best practice vocabularies.

Multiplicity: The <context> element occurs O or more times within the <educational>
element. The smallest permitted maximum is 10 items.

Attributes:
* None

Elements:
e <vocabulary>

L OM Defined Vocabularies (<source> element set to LOMV1.0)
Best Practice Vocabulary:

e Primary Education

»  Secondary Education

» Higher Education

* University First Cycle

* University Second Cycle

* University Postgrade

» Technical School First Cycle
» Technical School Second Cycle
* Professional Formation

» Continuous Formation

* Vocational Training

Example:

1 <educational >
2 <cont ext >
3 <vocabul ary>
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<source>
<l angstring xm : | ang="x-none” >LOW1. 0</| angstri ng>

</ sour ce>

<val ue>
<l angstring xm :lang="x-none”>Uni versity Postgrade</|angstring>

</ val ue>

10 </ vocabul ary>

11 </ cont ext >

12 </ educati onal >

©oo~NOO Ob

2.23.157. <typicalagerange> Element
Description: This data element describes the age of the typical intended user.

Multiplicity: The <typicalagerange> element occurs O or more times within the
<educational> element. The smallest permitted maximum is 5 items.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <typicalagerange> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <educational >

2 <t ypi cal ager ange>

3 <langstring xm :lang="en”>adult pilot with 3 years
experience</l angstring>

4 </ typi cal ager ange>

5 </educational >

2.2.3.1.5.8. <difficulty> Element

Description: This data element describes how hard it isto work throughout the learning
resource for the typical target audience. The vocabularies defined for this element are
restricted vocabularies.

Multiplicity: The <difficulty> element occurs 0 or 1 time within the <educational>
element.

Attributes:
* None
Elements:

* <vocabulary>
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L OM Defined Vocabularies (<source> e ement set to LOMv1.0)

Restricted Vocabulary:
e very easy
e easy
*  medium
o difficult
* very difficult
Example:
1 <educational >
2 <difficulty>
3 <vocabul ary>
4 <sour ce>
5 <l angstring xm : | ang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>
7 <val ue>
8 <l angstring xm :|ang="x-none” >medi unx/ | angstri ng>
9 </val ue>
10 </vocabul ary>
11 </difficulty>

12 </ educati onal >

2.2.3.1509. <typicallear ningtime> Element

Description: This data element describes the approximate or typical timeit takesto
work with the resource.

Multiplicity: The <typicallearningtime> element occurs 0 or 1 time within the
<educational> element.

Attributes:
* None
Elements:

» <datetime>
*  <description>

Example:

1 <educati onal >

2 <typi cal | earni ngti ne>

3 <dat eti me>01: 30: 00</ dat et i ne>
4 </ typi cal | ear ni ngti me>

5 </ educati onal >
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2.2.3.1.5.10. <description> Element
Description: This data element comments on how the learning resource isto be used.

Multiplicity: The <description> element occurs 0 or 1 time within the <educational>
element.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <description> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <educational >

2 <descri pti on>

3 <l angstring>Used for training on in-flight refueling</langstring>
4 </ description>

5 </educational >

2.2.3.15.11. <language> Element
Description: This data element describes the user’ s natural language.

Multiplicity: The <language> element occurs O or more times within the <educational>
element. The smallest permitted maximum is 10 items.

Attributes:

* None
Elements:

* None

Example:

1 <educational >
2 <l anguage>en</ | anguage>
3 </educational >
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2.2.3.1.6. <rights> Element

Description: This data element describes the conditions of use of the resource.

* cost_,
A |
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* d!‘iﬂl‘ip'ﬂﬂl‘lﬁ-
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)
i

Multiplicity: The <rights> element must occur 1 and only 1 time within the top-level
<lom> element.

Attributes:
* None
Elements:

* <cost>
* <copyrightandotherrestrictions>
e <description>

2.2.3.1.6.1. <cost> Element

Description: This data element describes whether use of the resource requires payment.
The vocabularies defined for this element are restricted vocabularies.

Multiplicity: The <cost> element must occur 1 and only 1 time within the <rights>
element.

Attributes:

* None
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Elements:
e <vocabulary>

L OM Defined Vocabularies (<source> element set to LOMV1.0)

Restricted Vocabulary:
[ y%
* Nno
Example:
1 <rights>
2 <cost >
3 <vocabul ary>
4 <source>
5 <l angstring xm :|lang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>
7 <val ue>
8 <l angstring xnl : |l ang="x-none”>no</| angstri ng>
9 </ val ue>
10 </ vocabul ary>
11 </ cost >

12 </rights>

2.2.3.1.6.2. <copyrightandotherrestrictions> Element
Description: This data element describes whether copyright or other restrictions apply.

Multiplicity: The <copyrightandotherrestrictions> element must occur 1 and only 1 time
within the <rights> element. The vocabularies defined for this e ement are restricted
vocabularies.

Attributes:
* None

Elements:
* <vocabulary>

L OM Defined Vocabularies (<source> e ement set to LOMv1.0)
Restricted Vocabulary:

* yes
°* no

Example:

1 <rights>
2 <copyri ght andot herrestricti ons>
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3 <vocabul ary>

4 <sour ce>

5 <l angstring xm :|lang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>

7 <val ue>

8 <l angstring xnl :|ang="x-none”>no</| angstri ng>
9 </val ue>

106 </ vocabul ary>

117 </ copyri ghtandot herrestricti ons>

12 </rights>

2.2.3.1.6.3. <description> Element

Description: This data element comments on the conditions of use of the resource.

Multiplicity: The <description> element must occur O or 1 time within the <rights>
element.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <description> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <rights>

2 <descri ption>

3 <l angstring xm :lang="en”>LOW1. 0</| angstri ng>
4 </ descri pti on>

5 </rights>

2.2.3.1.7. <relation> Element

Description: This data element describes the features of the resource in relationship to
other learning resources.
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Multiplicity: The <relation> element occurs 0 or more times within the top-level <lom>
element. The smallest permitted maximum is 100 items.

Attributes:
* None
Elements:
e <kind>
» <resource>
2231.7.1. <kind> Element

Description: This data element describes the nature of the relationship between the
resource being described and the one identified by 7.2 Relation.Resource. The
vocabularies defined for this element are recommended best practice vocabularies.

Multiplicity: The <kind> element occurs 0 or 1 time within the <relation> element.
Attributes:

* None
Elements:

e <vocabulary>
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L OM Defined Vocabularies (<source> e ement set to LOMv1.0)
Best Practice Vocabulary:

o |sPartOf

e HasPart

e |sVersionOf

e HasVeson

e |sFormatOf

e HasFormat

» References

* IsReferencedBy

e [sBasedOn
* |IsBasisFor
* Requires
* IsRequiredBy
Example:
1 <relation>
2 <ki nd>
3 <vocabul ary>
4 <sour ce>
5 <l angstring xm :|lang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>
7 <val ue>
8 <l angstring xm : | ang="x-none” >Requi r es</ | angstri ng>
9 </ val ue>
10 </ vocabul ary>
11 </ ki nd>
12 <resource>
13 <descri ption>
14 <l angstri ng>Descri ption of resource</|angstring>
15 </ descri ption>
16 </ resource>
17 <cat al ogentry>
18 <cat al og>l SBN</ cat al og>
19 <entry>
20 <l angstring>2-7342</I| angstri ng>
21 </entry>
22 </ cat al og>
23 </ cat al ogentry>

24 </relation>

223.1.7.2. <resour ce> Element

Description: This data element describes the target |earning resource that this
relationship references.

Multiplicity: The <resource> element occurs 0 or 1 time within the <relation> element.

Attributes:
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* None
Elements:

e <identifier>
e <description>
e <catalogentry>

Example:

1 <relation>

2 <ki nd>

3 <vocabul ary>

4 <sour ce>

5 <l angstring xm :|lang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>

7 <val ue>

8 <l angstring xm : | ang="x-none” >Requi r es</ | angstri ng>
9 </ val ue>

10 </ vocabul ary>

11 </ ki nd>

12 <resource>

13 <descri ption>

14 <l angstri ng>Descri ption of resource</l|angstring>
15 </ descri ption>

16 </ resource>

17 <cat al ogentry>

18 <cat al og>l SBN</ cat al og>

19 <entry>

20 <l angstring>2-7342</| angstri ng>

21 </entry>

22 </ cat al og>

23 </ cat al ogentry>

24 </relation>

2231.7.21 <identifier> Element
Description: This data element describes the unique identifier of the other resource.
Multiplicity: The <identifier> element is reserved at thistime.
Attributes:
* None
Elements:
* None
Example:

*« None— Element is Reserved
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2.2.31.7.2.2. <description> Element
Description: This data element describes the other resource.

Multiplicity: The <description> element occurs 0 or 1 time within the <resource>
element.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <description> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <relation>

2 <ki nd>

3 <vocabul ary>

4 <source>

5 <l angstring xn :|ang="x-none” >LOW1. 0</I| angstri ng>
6 </ sour ce>

7 <val ue>

8 <l angstring xm :|ang="x-none” >Requi res</| angstri ng>
9 </ val ue>

10 </ vocabul ary>

11 </ ki nd>

12 <resource>

13 <descri pti on>

14 <l angstring>Description of resource</|angstring>
15 </ descri ption>

16 </ resource>

17 <cat al ogentry>

18 <cat al og>l SBN</ cat al og>

19 <entry>

20 <l angstring>2-7342</I| angstri ng>

21 </entry>

22 </ cat al og>

23 </ cat al ogentry>

24 </relation>

2.2.3.1.7.3. <catalogentry> Element
Description: This data element describes the reference to the other resource.

Multiplicity: The <catalogentry> element occurs 0 or more times within the <resource>
element. The smallest permitted maximum s 10 items.

Attributes:

* None
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Elements:

e <catalog>

o <entry>
Example:
1 <relation>
2 <ki nd>
3 <vocabul ary>
4 <sour ce>
5 <l angstring xm :|ang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>
7 <val ue>
8 <l angstring xm : | ang="x-none” >Requi r es</| angstri ng>
9 </val ue>
10 </ vocabul ary>
11 </ ki nd>
12 <resour ce>
13 <descri pti on>
14 <l angst ri ng>Descri ption of resource</|angstring>
15 </ descri ption>
16 </ resource>
17 <cat al ogentry>
18 <cat al og>l SBN</ cat al og>
19 <entry>
20 <l angstring>2-7342</| angstri ng>
21 </entry>
22 </ cat al og>
23 </ cat al ogentry>
24 </rel ation>
2.2.3.1.7.3.1 <catalog> Element

Description: This data element describes the name of the catalog (i.e. listing
identification system).

Multiplicity. The <catalog> element must occur O or 1 time within the <catalogentry>
element.

Attributes:

* None
Elements:

* None

Example:

1 <relation>
2 <ki nd>

3 <vocabul ary>

4 <sour ce>

5 <l angstring xm :|ang="x-none”>LOW1. 0</| angstri ng>
6 </ sour ce>
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7 <val ue>

8 <l angstring xm : | ang="x-none” >Requi res</| angstri ng>
9 </ val ue>

10 </ vocabul ary>

11 </ ki nd>

12 <resource>

13 <descri ption>

14 <l angstri ng>Descri ption of resource</|angstring>
15 </ descri ption>

16 </ resource>

17 <cat al ogentry>

18 <cat al og>l SBN</ cat al og>

19 <entry>

20 <l angstring>2-7342</I| angstri ng>

21 </entry>

22 </ cat al og>

23 </ cat al ogentry>

24 </relation>

2.2.31.7.3.2. <entry> Element

Description: This data element describes actual string value of the entry within the
catalog (i.e. listing identification system).

Multiplicity: The <entry> element occurs O or 1 time within the <catal ogentry>
element. If the <catalogentry> element is used, the <entry> element must occur 1 and
only 1 time with the <catal ogentry> element.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <catalogentrycoverage> el ement. However, each langstring is required to
contain a different xml:lang attribute).

Example:

1 <relation>

2 <ki nd>

3 <vocabul ary>

4 <sour ce>

5 <l angstring xm : | ang="x-none” >LOW1. 0</| angstri ng>
6 </ sour ce>

7 <val ue>

8 <l angstring xm :|ang="x-none” >Requi res</| angstri ng>
9 </val ue>

10 </ vocabul ary>

11 </ ki nd>

12 <resour ce>

13 <descri pti on>

14 <l angstring>Description of resource</|angstring>

15 </ descri ption>

16 </ resource>
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17 <cat al ogentry>

18 <cat al og>l SBN</ cat al og>

19 <entry>

20 <l angstring>2-7342</I| angstri ng>
21 </entry>

22 </ cat al og>

23 </ cat al ogentry>

24 </relation>

2.23.18. <annotation> Element

Description: This data element comments on the educational use of the learning
resource.

%) + person

personType

+ dateE

+ annotation
= 'ﬁ a dateType

annotationType

%) + description 5
descriptionType

Multiplicity: The <annotation> element occurs 0 or more times within the top-level
<lom> element. The smallest permitted maximum is 30 items.

Attributes:
* None
Elements:

* <person>
o <date>
e <description>
2.2.3.18.1. <per son> Element

Description: This data element describes the annotator.
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Multiplicity: The <person> element occurs O or 1 time within the <annotation> el ement.
Attributes:

* None
Elements:

o <vcard>

Example:

1 <annotation>

2 <per son>

3 <vcar d>

4 begi n: vcard
5 org: IMS

6 end: vcard

7 </vcard>

8 </ per son>

9 </annotation>

2.2.3.1.8.2. <date> Element
Description: This data element describes the date that this annotation was created.
Multiplicity: The <date> element occurs 0 or 1 time within the <annotation> element.
Attributes:

* None
Elements:

» <datetime>
* <description>

Example:

1 <annotation>

2 <dat e>

3 <dat eti me>2001- 04- 17</ dat et i ne>
4 </ dat e>

5 </annotation>

2.2.3.18.3. <description> Element
Description: This data element describes the content of the annotation.

Multiplicity: The <description> element occurs 0 or 1 time within the <annotation>
element. The <description> element is required if the parent <annotation> element is
used.
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Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <description> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <annotation>

2 <descri ption>

3 <langstring xm :lang="en”">This simulation can be used in conjunction
with the in-flight refueling course</|angstring>

4 </ description>

5 </annotation>

2.2.3.1.9. <classification> Element

Description: This data element describes the characteristic of the resource viaentriesin
classification schemes.
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Multiplicity: The <classfication> element occurs O or more times within the top-level
<lom> element. The smallest permitted maximum is 40 items.

Attributes:
* None
Elements:
e <purpose>
* <taxonpath>
e <description>
o <keyword>
2.2.3.1.9.1. <pur pose> Element

Description: This data element describes the characteristics of the resource described by
this classification entry. The vocabularies defined for this element are recommended best
practice vocabularies.

Multiplicity: The <purpose> element occurs O or 1 time within the <classification>
element.

Attributes:
* None

Elements:
e <vocabulary>

L OM Defined Vocabularies (<source> element set to LOMV1.0)
Best Practice Vocabulary:

» Discipline
* ldea
* Prerequisite

» Educational Objective

* Accessihility Restrictions
* Educational Level

o Skill Leve

e Security Level

Example:

1 <cl assification>

2 <pur pose>

3 <vocabul ary>

4 <sour ce>

5 <l angstring xm : | ang="x-none” >LOW1. 0</| angstri ng>
6 </ sour ce>
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' g <VaLFgﬁgstring xm : | ang="x-none” >Educati onal bjective</langstring>

9 </val ue>
10 </ vocabul ary>
11 </ pur pose>

12 </cl assification>

2.2.3.19.2. <taxonpath> Element
Description: This data element describes ataxonomic path in a specific classification.

Multiplicity: The <taxonpath> element occurs 0 or more times within the top-level
<classification> element. The smallest permitted maximum is 15 items.

Attributes:
* None
Elements:

e <source>
¢ <taxon>

Example:

1 <classification>

2 <t axonpat h>

3 <sour ce>

4 <l angst ri ng>DDC</ | angstri ng>
5 <sour ce>

6 </t axonpat h>

7 <lclassification>

2.2.3.19.21. <source> Element

Description: This data element describes a specific classification. Any recognized
“officia” taxonomy.

Multiplicity: The <source> element occurs O or 1 time within the <taxonpath> element.
Attributes:

* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <source> element. However, each langstring is required to contain a different
xml:lang attribute).

Example:
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<cl assification>
<t axonpat h>
<sour ce>

<l angst ri ng>DDC</ | angstri ng>

<sour ce>
</t axonpat h>
</classification>

~NoO o A WNPE

2.2.3.19.2.2. <taxon> Element

Description: Thisdata element describes an entry in a classification. An ordered list of
taxons creates a taxonomic path: thisis a path from a more general to more specific entry
in aclassification.

Multiplicity: The <taxon> element occurs 0 or more times within the <taxonpath>
element. The smallest permitted maximum is 15 items.

Attributes:
* None
Elements:

e <id>
e <entry>
e <taxon>

Example:

1 <classification>

2 <t axonpat h>

3 <t axon>

4 <i d>912</id>
5 <t axon>

6 </ t axonpat h>

7 <l/classification>

22319221 <id> Element

Description: This data element describes a specific classification. Any recognized
“officia” taxonomy.

Multiplicity: The <id> eement occurs 0 or 1 time within the <taxon> element.
Attributes:
* None

Elements:
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* None

Example:

1 <classification>

2 <t axonpat h>

3 <t axon>

4 <i d>912</id>
5 <t axon>

6 </ t axonpat h>

7 <l/classification>

22.3.19.222. <entry> Element
Description: This data element describes taxon’s name or label.
Multiplicity: The <entry> element occurs 0 or 1 time within the <taxon> element.
Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <entry> element. However, each langstring is required to contain a different
xml:lang attribute).

Example:

1 <classification>

2 <t axonpat h>

3 <t axon>

4 <entry>sinul ati on</entry>
5 <t axon>

6 </t axonpat h>

7 <l/classification>

22319223. <taxon> Element
Description: See Section 2.2.3.1.9.2.2 for the details on the <metadata> element.

2.2.3.1.93. <description> Element

Description: Thisdata element describes atextual description of learning resource
relative to its stated purpose.

Multiplicity: The <description> element occurs O or 1 time within the <classification>
element.

Attributes:
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* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <description> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <classification>

2 <descri pti on>

3 <l angstring xm :|ang="en" >

4 El ectroni c, conputer generated sinmnulation
6 </l angstring>

7 </ descri pti on>

8 </classification>

2.2.3.1.94. <keywor d> Element

Description: This data element describes the keywords or phrases describing the
learning resourceive relative to its stated purpose. The smallest permitted maximum is 40
items,

Multiplicity: The <keyword> element occurs 0 or more times within the
<classification> element. The smallest permitted maximum is40 items.

Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <keyword> element. However, each langstring is required to contain a
different xml:lang attribute).

Example:

1 <classification>

2 <keywor d>

3 <l angstring xm :lang="en”>si nul ati on</| angstring>
4 </ keywor d>

5 </classification>

2.2.3.2. Common Element Types
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There are some common structures that are used more than once within the meta-data.
The use of these common structures and elements may facilitate the creation of common
data storage structures in implementations, and are described in greater detail below.

22321 LangString Element
Description: This data element describes a phrase in a human language.

Multiplicity: The <langstring> element occurs 0 or 1 time within its parent e ement.
However, each langsring is required to contain a different xml:lang attribute. The
smallest permitted maximum is 10 items.

Attributes:

» xml:lang — represents the human language of the contents of the element. A value
of “x-none” isrequired for <source> and <value> for vocabulary types.

Elements:

* None

Example:

1 <classification>

2 <keywor d>

3 <l angstring xm :lang="en”>si nul ati on</| angstri ng>
4 </ keywor d>

5 </classification>

2.2.32.2. Date Type
Description: This data element defines the structure of a Date Type.
Multiplicity: Varies— see parent element.
Attributes:
* None
Elements:

* <datetime>
e <description>

Example:

1 <datetine>00:00: 20</ dat et i ne>

2 <descri pti on>

3 <l angstring>Description of Date</l|angstring>
4 </ descri ption>
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223221 <datetime> Element
Description: This data element describes the date expressed as per SO 8601 standard.
Multiplicity: The <datetime> element occurs O or 1 time within its parent element.
Attributes:

* None
Elements:

* None

223222 <description> Element
Description: This data element describes the description of the date.
Multiplicity: The <description> element occurs 0 or 1 time within its parent element.
Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <description> element. However, each langstring is required to contain a
different xml:lang attribute).

2.2.3.2.3. Vocabulary Type

Description: This data element defines the vocabulary structure. A Vocabulary is made
up of two elements: <source> describes the source of the vocabulary, <value> describes
the actual vocabulary term.

Multiplicity: Varies— see parent element.
Attributes:

* None
Elements:

e <source>
e <vdue>

Example:

1 <cl assification>
2 <pur pose>
3 <vocabul ary>
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é <SOQ[8ﬁ§string xm : 1 ang="x-none” >LOW1. 0</ | angstri ng>

6 </ sour ce>

7 <val ue>

8 <l angstring xm : | ang="x-none” >Educati onal Objective</langstring>
9 </ val ue>

10 </ vocabul ary>

11 </ pur pose>

12 </classification>

2.2.3.23.1. <sour ce> Element

Description: This data element defines the source of the value, for instance through a
URI.

Multiplicity: The <source> element occurs 0 or 1 time within its parent element.
Attributes:

* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <source> element. However, each langstring is required to contain a different
xml:lang attribute).

2.2.32.3.2. <value> Element
Description: This data element defines the vocabulary.
Multiplicity: The <value> element occurs O or 1 time within its parent element.
Attributes:
* None
Elements:

» <langstring> - (The <langstring> element can be repeated 1 or more times within
the <value> element. However, each langstring is required to contain a different
xml:lang attribute).

2.2.3.3. Electronic Business Card Elements

vCard automates the exchange of personal information typically found on atraditional
business card. There are at least 3 elements that require entity information: elements
lifecycle.contribute.centity, metametadata.contribute.centity, and annotation.person.
These elements specify the vCard specification as the source for representing their data.
The vCard specification allows for arich set of information to be captured as the example
below illustrates.
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2.2.3.3.1. Vcard

Description: The vCard specification definesa*“virtual” electronic business card.
vCards can store information such as a name, address, telephone number, email address,
and so on.

Multiplicity: Varies— see parent element.
Attributes:

* None
Elements:

* None. At thispoint, ADL has not chosen avCard schema for defining the XML
structure for vCards.

Example:
1 <vcard>
2 begi n: vcard
3 fn:Joe Student
4 addr: 111 El m Street
6 end: vcvard
7 </vcard>
2.2.34. XML Extension M echanism

The IMS Learning Resource M eta-data Specification allows for communities to place
their own namespaced meta-data elements throughout an IMS Meta-data record. All
elements that are labeled as container elementsin the Information Model allow for the
capability to add extensions. The SCORM carries this practice forward but warns against
this practice due to interoperability issues. In the future there may be aneed for ADL to
extend the IM S Learning Resource Meta-data Information Model. A SCORM Version
1.2 meta-data instance shall not be deemed invalid if it contains proprietary extensions.
A conforming system that reads such a meta-data instance may ignore XML elements
that are not part of the schemadefined in SCORM Version 1.2. The ADL community is
asked to provide any potential additions to the meta-datainformation model. The ADL
technical team will pursue these additions through the correct specifications groups.
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2.2.4. The SCORM Meta-data Application Profiles

The SCORM Meta-data Application Profiles describe the integration of the IMS
Learning Resource Meta-data Version 1.2 Specification within the ADL environment.
The application profiles further define the types of meta-data and how they are applied to
the content aggregation model described in Section 2.1. The SCORM identifies three
types of learning content meta-data: Content Aggregation, SCO and Asset. The
following section defines these meta-data application profiles.

Within the SCORM, the SCORM Meta-data Application Profiles are specializations of
the IMS Learning Resource Meta-data Specification Version 1.2. The SCORM imposes
additional constraints on the application of the specification. Because of this
specialization, the SCORM Meta-data Application Profilesfit nicely into the IMS
Content Packaging Specification in all of the places that the IMS Content Packaging
Specification already accounts for the use of meta-data.

Within the SCORM there are two main types of meta-data: context specific and context
independent. Context specific meta-data describes learning content in a particular
context —usually, thisisa‘learning’ context within alarger unit of content. Context
independent meta-data is meta-data describing learning content in a context (or use)
independent manner. The distinction between context specific and context independent
meta-datais further specified in Section 2.3 Content Packaging.

The SCORM Version 1.1 contained three application profiles of meta-data: Raw Media,
Content and Course. The SCORM Version 1.2 changes the names for the meta-data
application profilesto better align with changes to the Content Aggregation Model for the
SCORM Version 1.2 and in general with the IMS Content Packaging nomenclature. The
name change will harmonize meta-data with packaging to help clear up any confusion.

At this time the requirements for which meta-data elements are mandatory for each
application profile will stay the same. The table below shows the SCORM Version 1.1

M eta-data application profiles and the Content Aggregation Model components where the
meta-data would be used. The table also shows the mapping to the new SCORM Version
1.2 Meta-data application profile names.

SCORM Verson1l1l SCORM Verson 1.1 SCORM Verson 1.2 SCORM Verson 1.2
M eta-data Content Aggregation ~ Meta-data Application = Content Aggregation
Application Profile Model Components Profile Name Model Components
Name
Course Meta-data Course Content Aggregation Content Aggregation
Meta-data
Content Meta-data Block Content Aggregation Content Aggregation
Meta-data
Content Meta-data SCO SCO Meta-data SCO
Raw Media Meta-data | Asset Asset Meta-data Asset

Table 2.2.4.b: The SCORM Meta-data Application Profile Mapping
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224.1. Content Aggregation Meta-data

Content Aggregation Meta-data is meta-data that describes a content aggregation. This
meta-datais used to facilitate reuse and discoverability within a content repository and to
provide descriptive information about the content aggregation. Content Aggregation
meta-datais:

» Information about a content aggregation as a whole that describes what it isfor,
who can use it, who controlsit, etc; and

» Information that can be searched externally such as the content aggregation title,
description and version.

2.242. Sharable Content Object Meta-data

SCO Meta-data is meta-data that can be applied to a SCO that provides descriptive
information about the learning resource independent of a particular context. This meta-
datais used to facilitate reuse and discoverability of such learning resources within, for
example, a content repository. SCO meta-datais:

« Meta-datathat describes a SCO and;

* Meta-datathat is not related to a specific content aggregation structure (i.e.,
context independent meta-data) and,;

» Information that can be searched externally such as content title, description, date
of creation and version.

2243. Asset M eta-data

Asset Meta-data is meta-data that can be applied to Assets such asillustrations,
documents, or media streams that provides descriptive information about the Assets
Independent of learning content. This meta-data is used to facilitate reuse and
discoverability principally during learning content creation of such Assets within, for
example, a content repository. Asset meta-datais:

* Meta-datathat describes Assets in a non-context specific way and,

» Information that can be searched externally such as Asset title, description, date of
creation and version and,;

* Information that can be used to create a searchable repository of sharable Assets.

2244, The SCORM Meta-data Application Profile Requirements

The following table (Table 2.2.4.4a) defines the requirements for each of the above
mentioned meta-data application profiles. Each of the meta-data application profiles are
listed with the corresponding requirements for each of the meta-data elements. Note that
these requirements do not imply that every Content Aggregation, SCO or Asset must be
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described by meta-data. However, the requirements do apply whenever meta-data is used
to describe a Content Aggregation, SCO or Asset. An “M” indicates that the element is
Mandatory. An“Q” indicates that the element is Optional. An“R” indicates that the
element is Reserved and should not be used.

A
o

Name Content Aggregation

1.0 general M

1.1 identifier

1.2title

1.3 catalogentry

1.3.1 catalog

1.3.2 entry

1.4 language

1.5 description

1.6 keyword

1.7 coverage

1.8 structure

1.9 aggregationlevel

2.0 lifecycle

2.1 version

2.2 status

2.3 contribute

2.3.1role

2.3.2 centity

2.3.3 date

3.0 metametadata

3.1 identifier

3.2 catalogentry

3.2.1 catalog

3.2.2 entry

Of Ol O] O] m X[ O Ol Ol Of £ Zf Zf O] O o £ £/ 0o £ £ £ £

O O Of O m =Xl O Of O] O] £l £ Zf Ol O] o £ £l ol £ £l £ K] £
>

OOOO:UZOOOOOOOOOOOZOOOOZ:UZg

3.3 contribute
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3.3.1role O O @)
3.3.2 centity O O O
3.3.3 date o] O @]
3.4 metadatascheme M M M
3.5 language (@] 0] @]
4.0 technical M M M
4.1 format M M M
4.2 size @) O @)
4.3 location M M M
4.4 requirement 0] O] O
4.4.1 type 0] o O
4.4.2 name 0] O 0]
4.4.3 minimumversion 0] o O
4.4.4 maximumversion o] O @)
4.5 installationremarks o] O] O
4.6 otherplatformrequirements (0] 0] o]
4.7 duration 0] o O
5.0 educational O O @)
5.1 interactivitytype (0] o O
5.2 learningresourcetype (0] 0] O
5.3 interactivitylevel (0] o O
5.4 semanticdensity O 0 (0]
5.5 intendedenduserrole O O O
5.6 context 0] 0] O
5.7 typicalagerange (0] o @]
5.8 difficulty o] 0] @]
5.9 typicallearningtime 0] O O
5.10 description (0] @] o]
5.11 language 0] o O
6.0 rights M M M
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6.1 cost M M M
6.2 copyrightsandotherrestrictions M M M
6.3 description (0] @] @]
7.0 relation (0] O O
7.1 kind o] O @]
7.2 resource @) O O
7.2.1 identifier R R R
7.2.2 description 0] o O
7.2.3 catalogentry (0] @] @]
7.2.3.1 catalog 0] O] O
7.2.3.2 entry 0] o O
8.0 annotation O O @)
8.1 person 0] o O
8.2 date O O @]
8.3 description 0] O O
9.0 classification M M @)
9.1 purpose M M @]
9.2 taxonpath (0] @] 0]
9.2.1 source 0] O] O
9.2.2 taxon 0] 0] 0]
9.22.1id @] O O
9.2.2.2 entry O O @]
9.3 description M M 0]
9.4 keyword M M o]

Table2.2.4.4a: SCORM Meta-data Application Profile Requirements
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2.25. SCORM Meta-data Best Practice

This section describes a collection of best practices collected by the ADL Technical
Team. It isimportant to note that the SCORM does not provide specific guidance beyond
vocabularies and formatting restrictions pertaining to the use of the meta-data el ements.

It isleft to organizations and communities to provide specific guidance on how the meta-
data elements are to be applied within their organization and community. Any examples
provided present one view of how the element can be used.

2.25.1. Use of Vocabularies

The SCORM Version 1.2 has two concepts of vocabularies: Restricted and Best Practice.
Restricted, as the name applies, indicates that SCORM meta-data records must adhere to
the listed vocabularies. Best practice indicates that ADL recommends the vocabularies
listed, however it is not mandatory that the SCORM meta-data records use the
vocabularies. With the integration of the IMS Learning Resource Meta-data Version 1.2,
an individual’ s organization has a defined way of using the organization’s vocabulary for
those meta-data elements that are identified as Best Practice. For those elements that are
typed as Vocabulary, the following structure is applied:

<sour ce>
<l angstring xm :|ang="x-none” >ADL</| angstri ng>
</ sour ce>
<val ue>
<l angstring xm :1ang="x-none”>Di rected G aphs</|angstring>
</ val ue>

The example above illustrates the mechanism for defining and using an organization’s
vocabulary. The source el ement indicates the source of the vocabulary. This can be
either aURI or alabel identifying the source of the vocabulary. The xml:lang attribute
should be set to x-none. Thisisthe value defined in the IMS Learning Resource Meta-
data specification to indicate that the value is atoken. A token indicates that thisisthe
exact spelling and language to represent the string.

2.25.2. Stand-Alone XML M eta-data Documents

It is expected that each of the three categories of the SCORM meta-data (Asset, SCO and
Content Aggregation) will take the form of stand-alone XML documents that conform to
the IMS Learning Resource Meta-data XML Binding Specification®.

SCORM meta-data documents are expected to be valid and well-formed XML documents
based on the XML Schema Definition (XSD) referenced by the IMS Learning Resource
Meta-data XML Binding Specification®.
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2.2.6. XML Examples

Seethe ADLNet (http://www.adlnet.org/) for SCORM Meta-data XML document
examples.
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2.3. Content Packaging

2.3.1. Overview

The purpose of Content Packaging is to provide a standardized way to exchange digital
learning resources between different systems or tools. Content Packaging also can define
the structure (or organization) and the intended behavior of a collection of learning
resources. Content Packaging defines, among other things:

* A Manifest file describing the package itself and which contains:
0 Meta-data about the package and;

0 An optional Organization section that defines content structure and
behavior and;

0 A list of references to the resources in the package
* How to create an XML-based Manifest

» Directionsfor packaging the Manifest and all related physical filesinto azip file
or on aCD-ROM, etc.

Content packages are expected to be used to move digital learning resources or
collections of learning resources between Learning Management Systems (LMYS),

devel opment tools and content repositories. The Content Packaging specification provide
acommon “input/output” format that any system can support.

SCORM Content Packaging isa set of specific use examples, or application profiles, of
the IMS Content Packaging Specification?’. SCORM packaging adheres strictly to the
IMS Content Packaging Specification but provides additional explicit implementation
guidance for packaging digital learning resources (Assets, Sharable Content Objects and
Content Aggregations).

This section is organized as follows:

2.3.2 Content Structure defines a mechanism that can be used to aggregate
learning resources into a cohesive unit of instruction (e.g., course, chapter,
module, etc.), apply structure and associate learning taxonomies. The Content
Structure uses the same information model that existed in SCORM Version 1.1
but is now implemented in Content Packaging. The functionality of the now
deprecated “ Content Structure Format” in earlier SCORM versionsis defined here
and implemented in the organization portion of Content Packaging.

2.3.3 IM S Package Description provides an overview of the IMS Content
Packaging Structure
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2.3.4 The SCORM Content Packaging I nformation Model definesthe
information model for packages based directly on the IMS Content Packaging
Specification, but augmented with SCORM specific elements (principally in the
organi zation section where SCORM Content Structure is located).

2.3.5 The SCORM Content Package XML Binding also based directly on the
IMS Content Packaging XML Binding specification, this defines how to encode
the information model into an XML document. This section includes SCORM
specific namespaced elements defined in section 2.3.4.

2.3.6 SCORM Content Packaging Application Profiles defines specifically
how to create SCORM conformant packages that contain assets, sharable content
objects, and content aggregations (courses or topics).

2.3.2. Content Structure

The purpose of content structure isto provide the content devel oper with the means to
author collections of learning resources into a cohesive unit of instruction, apply structure
and associate specific behaviors that can be uniformly reproduced across LM S
environments.

The content structure can be considered the map used to sequence/navigate through the
learning resources defined in the content package. The content structure contains not
only the structure of the learning resources, but also all behaviorsto be applied to the
learning experience.

Content Structure does not define LM S functionality. It isassumed that an LM S may
have a private, unique representation for content elements and structure, and that the
LMS can export a content structure, within a content package, that can then be imported
by another LM S and stored in itslocal format. The content structure is not intended to
place the requirement that LM S systems adopt the content structure model or structure
internally.

Content Structure in this document is derived from the Aviation Industry Computer-
Based Training Committee (AICC) Computer Managed Instruction®. The AICC
specifications define an information model for course structure, properties and objectives.
This model was chosen as a starting point since key components of course representation
have already been defined by the AICC. The SCORM Content Structure isa modified
sub-set of the AICC work.

The Content Structure Information Model contained in this version of the SCORM
extracts the element definitions from the SCORM Version 1.1. With thisversion of the
SCORM, the XML “Content Structure Format” defined in the SCORM Version 1.1
isnow deprecated. The Content Information Model has been completely mapped into
the organi zation section of Content Packaging. Existing XML CSF files can (and
henceforth should) be converted to “organizations’ using these Content Packaging
specifications.
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The IM S Content Packaging Specification provides a framework that includes most of
the information that exists within the now deprecated CSF, as well aslogical placesin
which extensions can be added to capture the rest of the information from the content
structure.

The IMS Content Packaging model also provides a clean way to inventory and bundle all
of the physical files required to deliver the learning resources, as well as to identify
relationships between files that belong to one or more learning resources, including
externally referenced resources that are not contained as physical files within a package.
The IMS Content Packaging Specification separates |earning resources from the way
those resources are organized, allowing for one or more uses of the same learning
resources within different contexts or uses.

As anticipated in the SCORM Version 1.1, the availability of the content packaging
specification that entirely subsumes the CSF has caused ADL to deprecate the standalone
CSF XML binding. All current CSF elements have been mapped one-to-oneto IMS
organization elements, to new SCORM namespaced el ements or have entirely been
moved into the SCORM Meta-data.

23.2.1. Authoring Content and Content Collections

Content Structure provides a means to represent the structure for collections of learning
resources. Thisisarelatively new approach to designing learning content. In the past,
CBT authoring tools provided the means to create parts of a course aswell as how and
when those parts were to be presented to the learner. The creation of content and the
content structure were usually devel oped using the same tools and proprietary data
formats. The shift to Internet-based technol ogies and the notion of building reusable
content objects changed the authoring process considerably.

Within the SCORM, it isthe LM S that determines the order (sequence) that content isto
be provided to alearner. That meansthat the LM S must know how and when a designer
intended learning resources to be presented to the learner. Content Structure, whichis
located in the organization section of the Content Packaging allows the designer to
provide the LM S with thisinformation. This means that authoring a unit of instruction
consists of authoring learning resources and also authoring collections of learning
resources — perhaps using completely different authoring tools.

In the SCORM there are two distinct products of authoring: authored learning resources
that are launched in a browser environment, and authored Content Structure information
that istaken in by the LM'S and processed during run time. Unlike the older CBT model,
the structure information is separate from content and is now fully exposed and
standardized so that content collections can run across different LM S environments.

2.3.2.2. Representing Content Structure

There are multiple parts of Content Structure each intended to define specific aspects of
an authored collection of learning resources:
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» Content Hierarchy: Defines atree-based representation, much like a table of
contents, that groups learning resources into alogical order. In many cases, but
not all, this hierarchical tree represents the default order that an author intends for
the learner to progress through the material.

» Context Specific Meta-data: When learning resources are authored, the
developer hopefully also creates associated meta-data for the learning resource
describing its purpose, description, name, etc. Thislearning resource specific
meta-data is context independent of where the learning resource might end up
being used. When a collection of learning resources is authored, there may be
context specific meta-data that describes how the learning resourceisto be used in
aparticular collection. Content Structure provides for optional context specific
meta-data.

* Sequencing and Navigation: This provides an LM S with the information it
needs to determine what learning resource isto be presented to the learner and
when. It also should provide the LM S with information for how to present
choices to users to navigate through learning resources. For example, the ssimplest
sequencing information could direct the LM S to simply traverse the content tree,
one learning resource after the other. More complex sequencing could be based
on the completion status of certain learning resources (perhaps those defined as
prerequisites), or on more complex computation of user preferences or assessment
results. Thisversion of SCORM provides only very simple sequencing
capabilities. Work is underway to provide more sophisticated sequencing that
supports conditional branching and will be incorporated into the next release of
the SCORM.

The Content Structure is intended to represent a wide variety of content aggregation
approaches. The content structure can represent a content aggregation ranging from very,
very small learning resources — as smple as a few lines of Hypertext Markup Language
(HTML) or a short mediaclip —to highly interactive learning resources that are tracked
by an LMS. The Content Structureis neutral about the complexity of content, the
number of hierarchical levels of a particular course (i.e., taxonomy) and the ingtructional
methodology employed to design a course.

The following table (Table 2.3.2.2a) depicts examples of several possible curricular
taxonomy models.

Mode: Army | Model: Air Force| Model: Marine | Model: Canadian
Corps
Course Course Course Course
Module Block Phase Performance
Objective
Lesson Module SubCourse (Annex) | Enabling Objective
Learning Objective Lesson Lesson Teaching Point
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Learning Step Learning Objective Task

Learning Objective

Learning Step

Table 2.3.2.2a: Example Curricular Taxonomy Models

Understanding the learning design methodology used during content construction and
understanding the different approaches to content aggregation will assist in content reuse
and will provide additional information to an LM S when content is moved.

In the SCORM Version 1.1, the curricular taxonomy was represented in the Content
Structure Format (CSF). Since the CSF has been deprecated for the SCORM Version 1.2
the curricular taxonomy should be identified in the meta-data describing the content
aggregation. The Classification section of the Meta-data can be used to describe the
curricular taxonomy.

2.3.2.3. Content Hierarchy

Authoring a collection of learning resources into alogical structure involves, among
other things, organizing the learning resources into a hierarchy. In previous versions of
the SCORM, collections of SCOs were grouped into “Blocks’. Blocks could also be
grouped together under other blocks. Blocks could be nested any number of levels.

content

— block
t sco

sco
— block

L block

t SCOo
SCOo

Figure 2.3.2.3a: SCORM Version 1.1 Content Hierarchy Terminology
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Depending on the design methodol ogy, this hierarchical grouping might be used to
represent concepts like Course, Chapter, Topic, or similar terms that represent how the
content is aggregated from smaller individual parts.

During the development of the IMS Content Packaging Specification, it was noted that
both the SCORM Content Structure Format and the IMS Packaging Specification shared
the same concept of content hierarchy, but different termswere used. In IMS terms, the
same hierarchical structure illustrated above might look like:

organization

item
| | —{sco
t item » resource
item » resource N
Asset
item

L item

item » resource ———— ] Agget

item » resource \
SCO

Figure 2.3.2.3b: SCORM Version 1.2 Content Hierarchy Terminology

The content hierarchy used in older versions of the SCORM in the Content Structure
Format maps directly into the organization portion of the IMS specification. The old
CSF terms content and block are replaced with the IMS term item. Otherwise, the
representation of the hierarchy is the same with one exception: in the older SCORM CSF,
only leaf nodes (lowest itemsin atree containing no other item) were permitted to point
to SCOs. Now any level can optionally point to alearning resource.

2.3.24. Context Specific M eta-data

When learning resources are created, hopefully the author also creates a meta-data
document that describes the learning resource so that it can be located and reused
elsewhere. Such meta-datais considered context independent since it describes the
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learning resource independent of a particular collection that comprises a specific learning
strategy. For example, imagine asmple SCO that teaches how to thread aneedle. Meta-
data describing the SCO might describe the skill to be acquired — inserting thread through
the eye of a needle — and might further describe that assimulation is part of the learning
experience. This meta-data does not, however, describe how the needle might be used.

When ateaching strategy for a particular topic is created, the author might choose to
contextually describe the learning resource for a particular purpose. For example, in a
course about dress making, the needle-threading object might use local meta-data to
describe the object as an “ancillary reference skill”. Or, in asail making course the
object might be described as a “ prerequisite sail making skill”.

Meta-data that is specific to a particular learning strategy is called context specific meta-
dataand isincorporated in the content hierarchy. Context independent meta-data usually
refers to immutable, stand-alone meta-data records for digital assets, content objects, or
collections of objects.

Developing and applying meta-data to learning resources and collections of learning
resourcesis avery new concept. Best practices have yet to be developed. In some cases
meta-data’ s principleroleisfor discovery and reuse of content. In other casesitis
strictly informational and provides authors with design information and intent. Some
have theorized that meta-data could be provided to the learner to help them navigate
through content. No common usage of meta-data has so far emerged, but provisions have
been made in these specifications for a variety of potentially valuable uses of meta-data.

2.3.25. Sequencing and Navigation

Sequencing and navigation are the rules that an LM S must follow in order to present a
specific learning experience. The content developer is responsible for defining the rules
to which an LM S must adhere. These rules are expressed within Content Structure and
encoded in the organization section of Content Packaging. Through this means, the
intended behavior of acollection of learning resources may be moved with a package
from one LM S environment to ancther.

Sequencing and navigation isintended to provide, among other things, the means to
conditionally branch from one learning resource to other learning resources depending on
whether the learner has completed certain material, or, perhaps, attained an acceptable
score. Navigation information can inform the LM S asto how alearner might be
permitted to select content based on similar information.

In the past, stand-alone Computer Based Training (CBT) authoring tools typically
provided proprietary sequencing and navigation features that were encoded in proprietary
dataformats. The move to browser-based content delivered by an LM S created the need
to standardize how sequencing and navigation is defined and encoded so that content
aggregations can be moved, used and reused across multiple LM S environments.
However, the standardization process for sequencing and navigation has proved difficult
due to the multiplicity of design approaches that are desired by various developer
communities.
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Thus far, the SCORM has provided limited sequencing and navigation capabilities
because it isadifficult and complex subject. There are many, and often divergent,
reguirements in the learning design community. Few approaches have been shown to
solve everyone' sdesign case. Therefore, ADL is addressing sequencing and navigation
In measured increments.

ADL iswell aware of the need to define robust sequencing and navigation capabilities
within the SCORM. Accordingly, ADL isworking with a number of organizations,
principally through the IMS Glaobal Learning Consortium, to “fast track” specifications
that can be added to the SCORM and thereby provide needed functionality. The
following are descriptions of the current “ state of the art” as well as anticipated work to
be added to the next release of the SCORM.

2.3.25.1. Sequencing/Navigation Today

The SCORM provides an optional means to sequence through the learning resources
using prerequisites. The use of prerequisitesis derived from the work done by the AICC*
(see the next section on new work that is underway).

The content package allows for the Item structures to include a sub-element called
prerequisites. Thiselement provides afield that can be used to algorithmically represent
the sequences of navigation through a content aggregation. This element mirrors certain
tracked data elements in the Run-Time Environment Data Model described in the
SCORM Run-Time Environment book. The data model provides a means for learning
resources to report to an LM S when a particular part of the learning resourceis
“complete” or “incomplete.” An LMS can then evaluate the statements in prerequisites
to determine what |earning resource the student should be delivered next. The
prerequisites element defines what other parts of the content must have been completed
before starting the content aggregation or item. This allows an LM S to compute multiple
paths through the learning content.

The statements that are evaluated in prerequisites are determined by the
cmi.core.lesson_status data model element of a SCO (see Section 3.4.4 of the SCORM
Run-Time Environment book). The lesson_status value works on a per SCO basis. For
Instance, a content aggregation’ s status is determined by the individual members (item)
contained within the content aggregation. To state that a content aggregation’s statusis
complete actually means that all of the members forming the content aggregation are
complete. The cmi.core.lesson_status data model element has a restricted vocabulary
with the following values:

e passed

e completed
e browsed

« faled

* not attempted
* incomplete
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The following table, which is extracted from the AICC CM1001 Guidelines for
Interoperability” document, defines the operators of a prerequisite scripting language
called “aicc_script”. These operators define the allowed representation of the logic to be
computed by an LM S, and define the way that the logic is to be encoded in the
prerequisite elements located in the organization part of Content Packaging.

All elements separated by an & must be compete for the expression to be evaluated as complete.
And S34 & S36 & S38

& SCOs number S34, S36 and S38 must all be complete (“passed” or “completed”) for the group to
be considered complete.

If any of the elements separated by an | are complete (“passed” or “completed”) the expression is
Or considered true.

| S34="passed” | S36="passed” | S38="passed”

If any one of the SCOs, S34, S36, or S38, are passed then the group is considered complete.

An operator that returns incomplete (false) if the following element or expression is complete, and
Not returns complete (true) if the following element or expression is incomplete (false).

~ Element Identifier: S34

Requirement: ~S35

The student may enter SCO S34 as long as SCO S35 has not been completed (that is, the status
of S35 must be “incomplete”, “failed”, or “not attempted”). If SCO S35 is complete, the student
may not enter SCO S34.

An operator that returns true when representations on both sides of the symbol have the same
Equals values.

= Element Identifier: S34

Requirement: S33="passed”

The student may enter SCO S34 if he has passed SCO S33.

An operator that returns true when elements on both sides of the symbol have different values.
Not equals Element Identifier: S34

<> Requirement: S35<>"passed”

The student may enter SCO S34 as long as he or she has not passed SCO S35. Notice the
difference between this expression and the example for the not operator. The equivalent of ~S35
is (S35<>"passed” & S35<>"completed”)

A list of learning content elements (SCO or Block) separated by commas and surrounded by curly
Set brackets -- { }. A set differs from a Block, in that the set is defined only for purposes of the

{ prerequisite file. A set has no effect on the structure of the learning content.

{S34, S36, S37, S39}

SCOs S34, S36, S37 and S39 are part of a set.

The comma is used to separate the members of a set. Each member of the set can be
Separator evaluated as a Boolean element — complete or incomplete.

, {S34, S36, S37, S39}

SCOs S34, S36, S37 and S39 are each separated by a comma in this set.

X is an integer number. This operator means that X or more members of the set that follows

X* must be complete for the expression to be complete (true).

Element Identifier: S38

Requirement; 3*{S34, S36, S37, S39}

Any three or more of the following SCOs — S34, S36, S37, S39 -- must be complete (“passed”

or “completed”) before the student can enter SCO S38.
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The expression inside the parenthesis ( ) must be evaluated before combining its results with
Precedence | other parts of the logical statement. Parentheses may be nested. (Operator precedence is

0 the same as in the C programming language — including the use of parenthesis.)

Element Identifier: S39

Requirement: S34 & S35 | S36

In this statement, completing S36 all by itself enables the student to enter S39.

Element Identifier: S39

Requirement: S34 & (S35 | S36)

Adding the parenthesis, makes it necessary to complete (“passed” or “completed”) at least
two units (S36 all by itself is no longer enough) to enter unit S39.

Figure2.3.2.3.5a: AlCC Scripting Language

In this example the AICC scripting language defined aboveisin use. Thisexample
which uses the AICC scripting language (the only defined language as of this release)
illustrates a prerequisite where Items 11 and 12 must have been completed before the Item
with these prerequisites may be launched by the LMS. This example is based on the

XML binding described in Section 2.3.5

<itemidentifier="10">

<itemidentifier="11" identifierref="R 11">
<itemidentifier="12" identifierref="R_|2">
<itemidentifier="13" identifierref="R_13">
<adl cp: prerequi sites type="aicc_script”>
1 1&1 2</ adl cp: prerequi si tes>
<litenpr
</itenp
2.3.25.2. Sequencing/Navigation Preview

ADL is currently collaborating with industry, government and academic partners to
develop a specification that will enable robust sequencing and navigation information to
be associated with sets of packaged learning resources by extending the current content
structure described in a content package. This specification will define a method for
expressing rules, events and conditions as well as run-time behaviors associated with
various sequencing and navigation methods.

This specification will enable systems to deliver learning resourcesin a predictable
manner, while reacting consistently to learners' interactions with learning resources. The
intended approach will foster reusability of learning resources by allowing content

devel opers to define sequencing and navigation behavior externally from, rather than
embedded within the actual learning resources. Sequencing and navigation information
will be encoded within a content package manifest allowing learning resources to be
reused in multiple contexts ( i.e. multiple different manifests, each having their own set
of sequencing and navigation information).

ADL will develop and publish Technical Papers that will preview the sequencing and
navigation specification. Upon completion and trial implementation of this specification,
it is anticipated that the SCORM Version 1.3 will reference this specification.
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2.3.3. IMS Package Description

The IM S Content Packaging Specification describes data structures that are used to
provide interoperability of Internet-based content with content creation tools, Learning
Management Systems (LM S), and run-time environments. The objective of the IMS
Content Packaging Specification isto define a standardized set of structures 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 packages of |earning content.

2.3.3.1. Content Packaging Overview

An IMS Content Package contains two major components:
* A (required) special XML document describing the content organization and
resources of the package. The specia fileis called the Manifest file

(imsmanifest.xml) because package content and organization is described in the
context of manifests.

* Thephysical filesreferenced in the Manifest.

Thefollowing figure (Figure 2.3.3.1a) is a conceptual diagram that illustrates the
components of an IMS Content Package.

Package Manifest
Interchange File —»

Meta-data
Organizations

Manifest File

v

Resources
(sub)Manifest(s)

Physical Files

(The actual Content, Media,
Assessment, Collaboration
And other files)

Figure 2.3.3.1a: Content Packaging Conceptual Diagram
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233.1.1 Package

A package represents a unit of usable (and reusable) content. This may be part of a
course that has instructional relevance outside of a course organization and can be
delivered independently, as an entire course or as a collection of courses. Once a
package arrives at its destination to arun-time service, such asan LMS, the package must
allow itself to be aggregated or disaggregated into other packages. A package must be
ableto stand-alone; that is, it must contain all the information needed to use the packaged
contents for learning when it has been unpacked.

23312 Manifest

A Manifest isadescription in XML of the resources comprising meaningful instruction.
A Manifest may also contain zero or more static ways of organizing the instructional
resources for presentation.

The scope of “manifest” iselastic. 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
course, or acollection of courses. It isleft up to content developers to describe their
content in the way they want it to be considered for aggregation or disaggregation. The
genera ruleisthat a package always contains a single top-level Manifest that may
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.

2.3.3.1.3. M eta-data

Meta-data is data about data. It is used to describe componentsin the IMS Content
Package at various levels. The meta-data depicted in Figure 2.3.3.1ais used to describe
the package as awhole. Meta-data may also exist to describe organizations and resources
and would exist as sub-components of these components.

2.3.3.14. Organizations

The organizations component is used to provide structure to the content. Typically, this
structure is provided in the form of alearning taxonomy hierarchy. The IMS Content
Packaging Specification does not bind the user to any particular structure. The

organi zations component provides the means to describe any number of different
taxonomies that may be required.

2.3.3.15. Resour ces

The resources component can describe external resources, as well as the physical files
that the package consists of. These files may be mediafiles, text files, assessment objects
or other pieces of datain 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.

2-112 Sharable Content Object Reference Model (SCORM) Version 1.2
0J 2001 Advanced Distributed Learning.
All Rights Reserved.



2.3.3.1.6. Physical Files

The physical files component represents the actual files referenced in the resources
component. These filesmay 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).

2.3.3.1.7. Package | nterchange File

The Package Interchange File (PIF) is arepresentation of the content packaging
components within an archive format such as zip, jar, cab, tar, etc. It isnot mandatory
that a content package be archived asa PIF. The PIF provides a concise Web delivery
format that can be used to transport content packages between systems.

2.3.4. The SCORM Content Packaging Information Model

This section presents the SCORM Content Packaging Information Model in the form of a
table. The SCORM Content Packaging Information model describes the available data
elements that are permitted to build SCORM conformant packages.

Important Note: Thisinformation model adheres strictly to the IMS Content Packaging
Information Model but extends it to include elements that were formerly defined in the
SCORM Version 1.1 Content Structure Information Model. These ADL-specific
elements are noted in the explanation field with the notation “ ADL Note: Thisisan ADL
extension to the IMS Content Packaging I nformation Model.” SCORM conforming
packages must adhere to the usage of these extensions as defined in the table below, and
in the XML binding definitionsin section 2.3.5.

The SCORM Content Packaging I nfor mation M odel
Nr Name Explanation Multiplicity |Data Type

1 Manifest The first, outermost <manifest> element in  |[Landonly 1  |Container
the Manifest encloses all the reference data.
Subsequent occurrences of the <manifest>
elements inside the outermost <manifest> are|
used to compartmentalize files, meta-data,
and organization structure for aggregation,
disaggregation, and reuse. All hamespace
declarations should be declared inside the
<manifest> element.

11 Identifier An identifier, provided by an author or landonlyl (ID
authoring tool, that is unique within the
Manifest.
1.2 Version Identifies the version of the Manifest. landonly 1 |String (smallest
permitted
maximum: 20
characters)
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Metadata

This element contains context specific meta-
datathat is used to describe the content of the
overall package (Package level meta-data).

If meta-datais provided, the meta-data must
be valid IMS Learning Resource Meta-data.

Oorl

Container

21

Schema

Describes the schemathat defines the meta-
data. Thiselement is optional, however if
present it must contain the value of “ADL
SCORM".

Oorl

String (smallest
permitted
maximum: 100
characters)

22

SchemaVersion

Describes the version of the schemathat
defines the meta-data. This element is
optional, however if present it must contain
the value of “1.2".

Oorl

String (smallest
permitted
maximum: 20
characters)

2.3

Location

This element describes the location where the
meta-data describing the package may be
found. Thismay beaUniversal Resource
Indicator (URI).

ADL Note: Thisisan ADL extension to the
IMS Content Packaging I nformation Model.

This element can be used to reference afile
that contains the meta-data. Either the meta-
dataisincluded in-line within the
<metadata> element, or this element is used
to provide thefile location.

ADL allows two mechanisms for placing
meta-datain amanifest. The choiceisup to
the content package developer.

+  Usethe Location element to
reference the location (interna or
external to the package) or;

»  Place the meta-data directly into the
imsmanifest using the appropriate
XML extension mechanism.

Oorl

String (smallest
permitted
maximum: 2000
characters)

24

(Meta-data}

Thisiswhere meta-datais placed.

ADL Note: ADL alows two mechanisms
for placing meta-data in a manifest. The
choiceis up to the content package
developer.

* Usethe Location element to
reference the location (internal or
external to the package) or;

e Place the meta-data directly into the
manifest using the appropriate XML
extension mechanism.

Oorl

Inline Meta-
data Record
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Organizations

Describes one or more structures or
organizations for this package. When
defining a SCORM Resource Package, this
element is required to be empty. When
defining a SCORM Content Aggregation
Package, this element isrequired to contain
at least one organization sub-element.

landonly 1

Container

31

Default

| dentifies to the system the default
organization to use. The valuefor thisfield
should be an ID Referenceto an ID of an
Organization. If the Organizations element
contains more than one Organi zation element
and the Default element is not provided, the
first Organization element encountered is
assumed to be the defaullt.

Oorl

IDRef

3.2

Organization

This element describes a particular
organization. Different views or
organizational paths through the content can
be described using multiple instances of the
Organization element.

ADL Note: This element replacesthe
outermost <block> element defined in the
SCORM Version 1.1 CSF. At least one
organization element is required for a
SCORM Content Aggregation Package. The
organization element is not permitted to be
present for a SCORM Resource Package.

0 or more

Container

321

Identifier

An identifier, provided by an author or
authoring tool, that is unigque within the
Manifest.

landonly 1

322

Structure

Has a default value of “hierarchical” for
describing the shape of an organization.

Oorl

String (smallest
permitted
maximum: 200)

323

Title

Title of the organization.

ADL Note: This element replaces the <title>
sub-element of the outermost <block>
element within the SCORM Version 1.1
CSF.

landonly 1

String (smallest
permitted
maximum; 200)
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3.24

Item

This element describes a node within the
organization structure.

ADL Note: Thiselement is used to represent
<block> and <sco> elements that are defined
inthe SCORM Version 1.1 CSF. The
identifierref attribute is required to be empty
(“") for items that represent <block>
elements. A <block> element isjust a
container for other <block> elements and
<sco> elements and does not contain actual
content and therefore does not need to
reference aresource. The identifierref
attribute for items that represent <sco>
elementsis required to reference aresource
that defines a SCO.

The parameters attribute of this element
replaces the <parameterString> SCORM
Version 1.1 CSF element.

0 or More

Container

3241

Identifier

An identifier, provided by an author or
authoring tool, that is unique within the
Manifest.

landonly 1

3242

Identifier Ref

A reference to a<resource> identifier (within
the same package or a submanifest) that is
used to resolve the ultimate location of the
file. If noidentifierref issupplied, itis
assumed that there is no content associated
with this entry in the organization.

Oorl

String (smallest
permitted
maximum: 2000
characters)

3.24.3

IsVisible

Indicates whether or not thetitle of the item
is displayed by the LM S navigation
mechanism. |If not present, value is assumed
to be“true’.

Oorl

Boolean

3244

Parameters

Static parameters to be passed to the content
file at launch time. The parameters attribute
of this element replacesthe
<parameterString> SCORM Version 1.1 CSF
element.

Oorl

String (smallest
permitted
maximum: 1000
characters)

3245

Title

Title of the item.

landonly 1

String (smallest
permitted
maximum: 200
characters)

3.24.6

Item

A sub-node within thisitem. Thisisasub-
item and repeats al the parts of 3.2.4 Item.

0 or More

Container

3.24.7

Metadata

This element contains context specific meta-
datathat isused to describe the item. If
meta-data is provided, the meta-data must be
valid SCORM Content Aggregation Meta-
data.

Oorl

Container
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32471

Schema

Describes the schema that defines the meta-
data.

ADL Note: Thiselement is optional,
however if present it must contain the value
of “ADL SCORM".

Oorl

String (smallest
permitted
maximum: 100
characters)

32472

SchemaVersion

Describes the version of the schema that
defines the meta-data.

ADL Note: This element is optional,
however if present it must contain the value
of “1.2".

Oorl

String (smallest
permitted
maximum: 20
characters)

32473

Location

This element describes the location where the
meta-data describing the organization may be
found. Thismay beaURI.

ADL Note: Thisisan ADL extension to the
IMS Content Packaging | nformation Model.
If meta-datais provided, the meta-data must
be valid SCORM Content Aggregation Meta-
data

This element can be used to reference afile
that contains the meta-data. Either the meta-
dataisincluded in-line within the
<metadata> element, or this element is used
to provide the file location.

ADL allows two mechanismsfor placing
meta-datain amanifest. The choiceisup to
the content package devel oper.

* Usethe Location element to
reference the location (internal or
external to the package) or;

»  Place the meta-data directly into the
imsmanifest using the appropriate
XML extension mechanism.

Oorl

String (smallest
permitted
maximum: 2000
characters)

32474

{ Meta-data}

Thisiswhere meta-datais placed. If meta-
datais provided, the meta-data must be valid
SCORM Content Aggregation Meta-data.

ADL Note: ADL alowstwo mechanisms
for placing meta-data in a manifest. The
choice is up to the content package
developer.

* Usethe Location element to
reference the location (internal or
external to the package) or;

»  Place the meta-data directly into the
imsmanifest using the appropriate
XML extension mechanism.

Sharable Content Object Reference Model (SCORM) Version 1.2

[J 2001 Advanced Distributed Learning.
All Rights Reserved.

2-117



3248

Prerequisites

This element defines what other parts of the
learning content must have been completed
before starting the Block/SCO. Thisallows
an LM S to compute multiple paths through
the learning content.

ADL Note: Thisisan ADL extension to the
IMS Content Packaging Information Model.

Oorl

String (smallest
permitted
maximum: 200)

32481

Type

Defines the scripting language used to
represent the prerequisites.

ADL Note: Thisisan ADL extension to the
IMS Content Packaging | nformation Model.

Vocabulary List:
e aicc_script

Oorl

\/ocabulary
(Restricted)

3.24.9

Max Time
Allowed

This element defines the amount of time a
student is allowed to have in the current
attempt of the SCO represented by the item.

ADL Note: Thisisan ADL extension to the
IMS Content Packaging Information Model.

This element is only allowed to exist if the
parent item element is representing a SCO
and not aBlock. Thiselement was a sub-
element of the <timeLimit> element defined
within the SCORM Version 1.1 CSF. The
<timeLimit> container element was
removed.

Oorl

Timespan

3.24.10

Time Limit
Action

This element defines the action that should
be taken when the max time allowed in the
current attempt of the SCO represented by
the <item> is exceeded.

Vocabulary List:

*  exit,message

e exit,no message

e continuemessage

e continue,no message
ADL Note: Thisisan ADL extension to the
IMS Content Packaging | nformation Model.

This element is only allowed to exist if the
parent item element is representing a SCO
and not aBlock. This element was a sub-
element of the <timeLimit> element defined
within the SCORM Version 1.1 CSF. The
<timeLimit> container element was

removed.

Oorl

\/ocabulary
(Restricted)
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32411

Data From
LMS

This element provides a place for
initialization data expected by the SCO
represented by the item after launch. This
datais unconstrained and undefined. Usage
of this element is not yet well defined and
should be used with caution.

ADL Note: Thisisan ADL extension to the
IMS Content Packaging Information Model.

This element is only allowed to exist if the
parent item element is representing a SCO
and not aBlock. This element was a sub-
element of the <launch> element defined
within the SCORM Version 1.1 CSF. The
<launch> container element was removed.

Oorl

String (smallest
permitted
maximum: 255
characters)

3.24.12

Mastery Score

This element establishes the passing score for
this SCO represented by the <item>. Note
that what is considered a passing score often
depends on the context of a SCO within the
learning content. Some learning content may
set the mastery score for a SCO higher than
in others.

The mastery score should be a normalized
value between 0 and 100.

ADL Note: Thisisan ADL extension to the
IMS Content Packaging | nformation Model.

This element assumes that the SCO has some
content that will report score (such as atest)
viathe SCORM Run-Time Environment API
and data model defined in the SCORM.

This element is only allowed to exist if the
parent item element is representing a SCO
and not a Block.

Oorl

String (smallest
permitted
maximum: 200)

3.25

Metadata

This element contains context specific meta-
datathat is used to describe the organization.
If meta-datais provided, the meta-data must
be valid SCORM Content Aggregation Meta-
data

Oorl

Container

3251

Schema

Describes the schema that defines the meta-
data.

ADL Note: This element is optional,
however if present it must contain the value
of “ADL SCORM”.

Oorl

String (smallest
permitted
maximum: 100
characters)

3.25.2

SchemaVersion

Describes the version of the schema that
defines the meta-data.

ADL Note: Thiselement is optional,
however if present it must contain the value
of “1.2".

Oorl

String (smallest
permitted
maximum: 20
characters)
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3253 |Location This element describes the location where thel0 or 1 String (smallest

meta-data describing the organization may be permitted
found. Thismay beaURI. maximum: 2000
ADL Note: Thisisan ADL extension to the characters)

IMS Content Packaging Information Model.
If meta-datais provided, the meta-data must
be valid SCORM Content Aggregation Meta-
data.

This element can be used to reference afile
that contains the meta-data. Either the meta-
dataisincluded in-line within the
<metadata> element, or this element is used
to provide thefile location.

ADL allows two mechanisms for placing
meta-datain amanifest. The choiceisupto
the content package devel oper.

* Usethe Location element to
reference the location (interna or
external to the package) or;

*  Place the meta-data directly into the
imsmanifest using the appropriate
XML extension mechanism.

3254 [{Metadata} |Thisiswhere meta-dataisplaced. If meta- |Oor 1 Inline Meta-
datais provided, the meta-data must be valid data Record
SCORM Content Aggregation Meta-data.

ADL Note: ADL alowstwo mechanisms
for placing meta-data in a manifest. The
choice is up to the content package
developer.

* Usethe Location element to
reference the location (interna or
external to the package) or;

»  Place the meta-data directly into the
imsmanifest using the appropriate
XML extension mechanism.

4 Resources A collection of references to resources. landonly 1 |Container
There is no assumption of order or hierarchy.
4.1 Resource A reference to aresource. 0 or More Container
4.1.1 Identifier An identifier, provided by an author or landonlyl |ID
authoring tool, that is unigque within the
Manifest.
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412 Type A string that identifiesthe type of resource. [Landonly 1  [String (smallest
) permitted
The only current type is “webcontent”, maximum: 1000
defined as content that can be hosted in or characters)
launched by an Internet Browser. This
includes:
*  HTML-based content
e Content that requires plug-ins (e.g.
Flash, Real Media)
e Executablesthat are launched by a
browser
4.1.3 Href A reference to the “entry point” of this landonly1l |[String (smallest
resource. permitted
. . maximum: 2000
ADL Note: _Th|sval ue will be used asthe characters)
launch location when Resources are
launched.
4.1.4 SCORM Type |Definesthe type of the resource. landonlyl |Vocabulary
- . (Restricted)
ADL Note: Thisisan ADL extension to the
IMS Content Packaging | nformation Model.
\Vocabulary List:
* SCO
e asset
415 |Metadata This element contains context independent (O or 1 Container
meta-data that is used to describe the
resource. If the Resource isa SCO, then the
meta-data must be valid SCO Meta-data. If
the Resource is an Asset, then the meta-data
must be valid Asset Meta-data. If the
Resource is anything other than a SCO or an
Asset, then the meta-data must be valid IMS
Learning Resource Meta-data.
4151 |Schema Describes the schema that definesthe meta- (O or 1 String (smallest
data. permitted
ADL Note: This element is optional, maximum: 100
however if present it must contain the value characters)
of “ADL SCORM".
4.1.5.2 |SchemaVersionDescribesthe version of the schemathat Oorl String (smallest
defines the meta-data. permitted
ADL Note: This element is optional, maximum: 20
however if present it must contain the value characters)
of “1.2".
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4.1.5.3

Location

This element describes the location where the
meta-data describing the organization may be
found. Thismay beaURI.

ADL Note: Thisisan ADL extension to the
IMS Content Packaging Information Model.
If the Resource is a SCO, then the meta-data
must be valid SCO Meta-data. If the
Resource is an Asset, then the meta-data
must be valid Asset Meta-data. If the
Resource is anything other than a SCO or an
Asset, then the meta-data must be valid IMS
Learning Resource Meta-data.

This element can be used to reference afile
that contains the meta-data. Either the meta-
dataisincluded in-line within the
<metadata> element, or this element is used
to provide thefile location.

Oorl

String (smallest
permitted
maximum: 2000
characters)

4.1.5.4

(Meta-data)

Thisiswhere meta-dataiis placed. If the
Resource is a SCO, then the meta-data must
be valid SCO Meta-data. If the Resourceis
an Asset, then the meta-data must be valid
Asset Meta-data. If the Resource is anything
other than a SCO or an Asset, then the meta-
data must be valid IMS Learning Resource
Meta-data.

ADL Note: ADL alows two mechanisms
for placing meta-datain amanifest. The
choiceis up to the content package
developer.

* Usethe Location element to
reference the location (interna or
external to the package) or;

»  Place the meta-data directly into the
imsmanifest using the appropriate
XML extension mechanism.

4.1.6

File

Identifies one or more local files that this
resource is dependent on.

ADL Note: This element can only be present
if the parent resource element is describing a
locally referenced SCO or Asset. Inthe case
of thefile representing a SCO, the href value
must refer to the launch location of a SCO,
and this value will be used to run the
SCORM Run-Time Environment test.

0 or More

Container

4.1.6.1

Href

A reference to the location of thisfile.

Oorl

String (smallest
permitted
maximum: 2000
characters)
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IMS Content Packaging | nformation Model.
If meta-datais provided, the meta-data must
be valid SCORM Asset Meta-data.

This element can be used to reference afile
that contains the meta-data. Either the meta-
dataisincluded in-line within the
<metadata> element, or this element is used
to provide the file location.

ADL allows two mechanismsfor placing
meta-datain amanifest. The choiceisup to
the content package developer.

* Usethe Location element to
reference the location (internal or
external to the package) or;

»  Place the meta-data directly into the
imsmanifest using the appropriate
XML extension mechanism.

4162 |Metadata This element contains context independent |0 or 1 Container
meta-data that is used to describe thefile
(Asset). If meta-datais provided, the meta-
data must be valid SCORM Asset Meta-data.

4.1.6.2.1 |Schema Describes the schema that definesthe meta- (O or 1 String (smallest
data. permitted
ADL Note: This element is optional, maximum: 100
however if present it must contain the value characters)
of “ADL SCORM".

4.1.6.2.2 |Schema VersionDescribes the version of the schema that Oorl String (smallest
defines the meta-data. permitted
ADL Note: This element is optional, maximum: 20
however if present it must contain the value characters)
of “1.2".

4.1.6.2.3 |Location This element describes the location where thelO or 1 String (smallest
meta-data describing the file (Asset) may be permitted
found. Thismay beaURI. maximum: 2000
ADL Note: Thisisan ADL extension to the characters)
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4163 [(Metadata} |Thisiswhere meta-dataisplaced. If meta- (Oor 1 Inline Meta-
datais provided, the meta-data must be valid data Record.
SCORM Asset Meta-data.

ADL Note: ADL allows two mechanisms
for placing meta-data in a manifest. The
choiceis up to the content package
developer.

* Usethe Location element to
reference the location (interna or
external to the package) or;

»  Place the meta-data directly into the
imsmanifest using the appropriate
XML extension mechanism.

417 |Dependency |Thiselement contains areferencetoasingle |0 or More Empty Element
resource that can act as a container for
multiple files that resources may be

dependent on.
4171 |ldentifier Ref |A reference to the resource. landonlyl |IDRef
5 Manifest A reusable unit of instruction. Encapsulates |0 or More Container

meta-data, organizations, and resource
references. Mechanism for using
(sub)manifests.

The structure of this element is represented
the same as 1. Manifest.

2.3.5. The SCORM Content Packaging XML Binding

This section describes the eXtensible Markup Language (XML) binding for the SCORM
Content Packaging Information Model. There are some specific rules that have guided
the creation of this XML binding:

«  The XML binding will adhere to the XML 1.0 specification®’ of the W3C; and

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

An XML Schema (XSD) that implements this abstract can be found on ADLNet. The
elements of the XML Schema definition are described in each of the following
subsections. Figures containing diagrams showing hierarchical views of the elements
described by the XSD are included with the descriptions of the elements. These diagrams
use a hierarchical notation to show parent/child relationships between elements. The
following table describes the symbols within the diagrams.
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The following table shows symbols that denote the contents of the element. Elements
may contain other elements, or they may be “leaf nodes’ and contain data. Thistable
also shows symbols that relate directly to the “Multiplicity” specified for each element.
This describes the number of times the element can occur within its parent element, or in
the case of the top most element in the document, how many times the element occursin
the XML document.

mbol Meanin
g
+ duration This symbol denotes that the element has one or more child
durationType elements.
+ language
string This symbol denotes that the element contains data.

* general This text denotes the XML Schema Definition (XSD) type
assigned to the el ement.

When no multiplicity symbol is present, this denotes that the

(no symbol) element may exist one and only onetime.
+ The plus sign denotes that the element may occur one or more
times within its parent element.
) The question mark denotes that the element may occur zer o or
: one time within its parent element.
* The asterisk denotes that the element may occur zer o to many

times within its parent element.

Table 2.3.5a: XML Binding Symbols

The following table (Table 2.3.5b) lists the data types that are used to represent the
elements and attributes inside of an imsmanifest.xml record.

Data Type Description
Container Thistype is used to indicate that the element contains sub-elements and does not
actually contain any data value.
String A set of characters. The smallest permitted maximum will also be specified.
Timespan A length of time in hours, minutes and seconds shown in the following numerical
format: HHHH:MM:SS.SS. Hours has a minimum of 2 digits and a maximum of 4
digits. Minutes shall consist of exactly 2 digits. Seconds shall contain 2 digits,
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with an optional decimal point and 1 or 2 additional digits.

ID Element used to uniquely identify an object within an XML instance document.
IDRef A referenceto an ID.

Boolean A string with two values: “true” or “false’.

Vocabulary A restricted vocabulary list existsfor the element. The element data value must be

avalue from the vocabulary list. Vocabulary words must be complete and exact
matchesto the list.

Table 2.3.5b: Element and Attribute Data Types

2.35.1. <manifest> Elements

Description: Thefirst, outermost <manifest> element in the Manifest encloses all the
reference data. Subsequent occurrences of the <manifest> elements inside the outermost
<manifest> are used to compartmentalize files, meta-data and organization structure for
aggregation, disaggregation and reuse.

All namespace declarations should be declared inside the <manifest> element.

[i identifier% @[i version% a
[} string atring

—5) + metadata
metadataType

+ organizations -
organizationsType

+* manlfestE_ * resources
manifestType rezourcesType
e * manifest
manitestType

Data Type: Thiselement isa container element and only contains other elements.
Multiplicity: The manifest element is the top-level e ement for content package.
Attributes:

e identifier (required) — An identifier, provided by an author or authoring tool, that
is unique within the Manifest.

* version (optional) — Identifies the version of the Manifest. It isused to
distinguish between manifests with the same identifier.
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» xml:base (optional). This provides a relative path offset for the files contained in
the manifest. The usage of this element is defined in the XML Base Working
Draft from the W3C. Datatype = String.

Elements:

e <metadata>

e <organizations>
e <resources>

e <manifest>

Example:

1 <mani fest identifier="Mnifest" version="1.1"
xm ns="http://ww.insproject.org/xsd/imscp_rootvlplp2"
xm ns: adl cp="http://ww. adl net. org/ xsd/ adl _cp_rootvipl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemalLocati on="http://ww. i nmsproject.org/xsd/inscp_rootvlplp2
i mscp_rootvliplp2. xsd
http://ww. inmsproject.org/xsd/insnmd_rootvlp2
i ms_nmd_rootvlpl. xsd
http://ww. adl net. org/ xsd/ adl _cp_rootvipl
adl _cp_rootvlpl. xsd">

2 <!-- inmsnani fest contents -->
3 </ mani f est >
2.35.1.1. <metadata> Element

Description: This element contains context specific meta-data that is used to describe the
content of the overall package (Package level meta-data). Implementers are free to
choose from any of the meta-data elements defined in the IMS Learning Resource Meta-
data Specification Version 1.2.
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+ schema
zchemaTlype

+ schemaversion

> metadataE schemaversionType
metadstalype %) + adicp:location
locationType

Data Type: Thiseement isa container element and only contains other elements.

Multiplicity: The <metadata> element may occur O or 1 time within the <manifest>
element.

Attributes:
* None
Elements:

e <schema>

e <schemaversion>
» <adlcp:location>
 |IMS Meta-data

Example:

<met adat a>
<schema>ADL SCORMk/ schema>
<schenaver si on>1. 2</ schemaver si on>
<i nsnd: | on»>
<i msnd: gener al >
<inmsnmd:title>
<i msnd: | angstring xm : | ang="en-US">Si npl e
ni fest</imsnd: | angstring>
<limsnmd: title>
</i msnd: gener al >
10 </inmsnd: | on>
11 </ net adat a>

‘DCO%\IG)U’I&OONH

2.35.1.2. <organizations> Element

Description: This element describes one or more structures or organizations for this
package.

2-128 Sharable Content Object Reference Model (SCORM) Version 1.2
0J 2001 Advanced Distributed Learning.
All Rights Reserved.



# default
Vg

.

+ organizations o &) + organization
organizationsType organizationType

Data Type: Thiselement isa container element and only contains other elements. When
defining a SCORM Resource Package, this element is required to be empty. When
defining a SCORM Content Aggregation Package, this element is required to contain at
least one organization sub-element.

Multiplicity: The organizations element may occur O or 1 time within a<manifest>
element.

Attributes:
e default (required). Identifiesthe default organization to use. Datatype = IDRE.

Elements:
* <organization>

Example:

1 <organizations defaul t="TOCl">

2 <organi zation identifier="TOCl" structure="hierarchical">

3 <title>default</title>

4 <itemidentifier="ITEML" identifierref="RESOURCEL" i svisible="true">
5 <title>Lesson 1</title>

6 <itemidentifier="ITEMR" identifierref="RESOURCE2"
i svisible="true">

7 <title> ntroduction 1</title>

8 </litenp

9 <itemidentifier="1TEM3" identifierref="RESOURCE3"

i svisible="true">

10 <title>Content 1</title>

11 </itemp

12 <itemidentifier="|ITEMA" identifierref="RESOURCE4"

i svisible="true">

13 <title>Summary 1</title>

14 </itemp

15 <litenmp

16 <itemidentifier="ITEMB" identifierref="RESOURCES" i svisible="false">
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18 St EhEPHERS PRI &7L | TERB" i denti fi err ef =" RESOURCEG"

i svisible="fal se">

19 <title>Introduction 2</title>

20 </itemp

21 <itemidentifier="ITEM/" identifierref="RESOURCE7"

i svisible="fal se">

22 <title>Content 2</title>

23 </itenmp

24 <itemidentifier="1TEMB" identifierref="RESOURCES"

i svisible="fal se">

25 <title>Summary 2</title>

26 </itempr

27 <litemp

28 <itemidentifier="ITEM" identifierref="RESOURCE9" i svisible="true">
29 <title>Lesson 3</title>

30 <itemidentifier="ITEMLO" identifierref="RESOURCE10Q"
i svisible="true" paraneters="foo">

31 <title> ntroduction 3</title>

32 </itemp

33 <itemidentifier="ITEML1" identifierref="RESOURCE11l"
i svisible="true">

34 <title>Content 3</title>

35 </itemp

36 <itemidentifier="1ITEML2" identifierref="RESOURCE12"
i svisible="true">

37 <title>Summary 3</title>

38 </itenmp

39 </itenp

40 </ organi zati on>

41 </ organi zati ons>

2.35.1.3. <resour ces> Element

Description: A collection of references to resources. Thereis no assumption of order or
hierarchy.

a # xmlbase =
string

+ resources ;| @ * resource
resourcesTyRE resourceType
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Data Type: Thiseement isa container element and only contains other elements.

Multiplicity: The <resources> element occurs 1 and only 1 time within the <manifest>
element.

Attributes:

» xml:base (optional). This provides arelative path offset for the content file(s).
The usage of this element is defined in the XML Base Working Draft from the
W3C. Datatype = String.

Elements:
e <resource>

Example:

1 <resources>

2 <resource identifier="RESOURCEL" type="webcontent" href="|essonl. htni>
3 <file href="lessonl. ht m'/>

4 </ resource>

5 <resource identifier="RESOURCE2" type="webcontent” href="introl. htni>

6 <file href="introl. ht />

7 </resource>

8 <resource identifier="RESOURCE3" type="webcontent" href="contentl. htm'>

9 <file href="contentl. htni/>

10 </ resource>

11 <resource identifier="RESOURCE4" type="webcontent" href="summaryl. ht ni'>
12 <file href="sunmmaryl. ht ni'/>

13 </ resource>

14 </resources>

2.35.2. <metadata> Element

This section defines the make up, attributes and elements, of the <metadata> element.
The section also defines any additional ADL requirements defined for the <metadata>
Element. Seethe containing e ement (<manifest>, <organization>, <item>, <resource>
and <file>) for more information on the conformance rules that the meta-data must
follow.
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+ schema
zchemaTlype

+ schemaversion

* metadataE schemaversionType
E
metacatalype %) + adicp:location
locationType
2.35.2.1. <schema> Element

Description: This element describes the schemathat defines the meta-data.
Data Type: String (smallest permitted maximum of 100 characters)
Multiplicity: Thiseement may occur O or 1 time within a <metadata> €lement.
Attributes:

* None
Elements:

* None

Example:

1 <netadata>

2 <schema>| M5 Met adat a</ schema>

3 <schemaver si on>1. 2</ schemaver si on>
4 <i msnd: | on®

5 <I--1M5 Meta-data Elenents -->
6 </imsmd: | one

7 </ et adat a>

2.35.2.2. <schemaver sion> Element

Description: Thiselement describes the version of the schemathat defines the meta-
data. Thiselement isoptional, however if present it must contain the value of “1.2”

Data Type: String (smallest permitted maximum of 100 characters)
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Multiplicity: Thiseement may occur O or 1 time within a <metadata> €lement.
Attributes:

* None
Elements:

* None

Example:

1 <netadata>

2 <schema>| M5 Met adat a</ schema>

3 <schemaver si on>1. 2</ schemaver si on>
4 <imsnd: | o>

5 <I--1M5 Meta-data Elenents -->
6 </inmsmd: | one

7 </ et adat a>

2.35.2.3. <adlcp:location>

Description: Thiselement describes the location where the meta-data describing the
Content Packaging component may be found. This may be a Universal Resource
Indicator (URI). Thisisan ADL namespaced e ement extension to the IMS Content
Packaging Specification. The meta-data creator has two options for expressing meta-data
in a Content Package. The creator can either use the <adlcp:location> element to express
the location of the meta-data record or place the meta-data inline within the Manifest file.

Data Type: String (smallest permitted maximum of 2000 characters)
Multiplicity: Thiseement may occur O or 1 time within a <metadata> element.
Attributes:

* None
Elements:

* None

Example:

1 <netadata>

2 <schema>| M5 Met adat a</ schema>

3 <schemaver si on>1. 2</ schemaver si on>

4 <adl cp: | ocati on>cour se/ net adat a/ cour se. xnl </ adl cp: | ocati on>
5 </ netadat a>

2.35.2.4. {Meta-data}
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Description: Thisisthe second option for the meta-data creator for expressing meta-
datain aManifest. The meta-data creator can select to follow the XML Binding for the
IMS Learning Resource M eta-data to place the meta-datainline.

Example:

1 <netadat a>

2 <schema>| M5 Met adat a</ schema>

3 <schemaver si on>1. 2</ schemaver si on>
4 <i msnd: | o>

5 <I--1M5 Meta-data Elenents -->
5 </imsnmd: | one

7 </ nmetadat a>

2.3.53. <organizations> Element

This section defines the make up, attributes and elements, of the <organizations>
element. The section also defines any additional ADL requirements defined for the
<organizations> element.

# default
Vg

.

+ organizations o &) + organization
organizationsType organizationType

2.353.1 <organization>

Description: This element describes a particular organization.

2-134 Sharable Content Object Reference Model (SCORM) Version 1.2
0J 2001 Advanced Distributed Learning.
All Rights Reserved.



# identifier . 9
I =tring

+ title
titleType

o

+ item I
* organization | | emType
organizationType + metadata E]
metadataType

Data Type: Thiselement isa container element and only contains other elements.

Multiplicity: The <organization> element may occur O or more times within an
<organizations> element. At least one organization element is regquired for a SCORM
Content Aggregation Package. The organization element is not permitted to be present
for a SCORM Resource Package.

Attributes:

* identifier (required). Anidentifier, provided by an author or authoring tool, that is
unique within the Manifest. Datatype=ID

» structure (optional). Assumes a default value of “hierarchical,” such asis
common with atree view or structural representation of data. Datatype = String

Elements:
o <title>
e <jtem>
s  <metadata>
Example:
1 <organization identifier="TOCL">
2 <title>default</title>
3 <itemidentifier="ITEML" identifierref="RESOURCEL" isvisible="true">
4 <title>Lesson 1</title>
5 </itemp
6 <itemidentifier="ITEM2" identifierref="RESOURCE2" isvisible="true">
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| g </it<E-H>I e>l ntroduction 1</title>
9 </organi zation>

2.35.3.1.1. <title>
Description: This data element describes the title of the organization.
Data Type: String (smallest permitted maximum of 100 characters)

Multiplicity: The <title> element must occur 1 and only 1 time within an
<organization> element.

Attributes:

* None
Elements:

* None

Example:

1 <organization identifier="TOCl">
2 <title>Some Title</title>

2.35.3.1.2. <item>

Description: This element describes a node within the organization structure.
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# # # #
identifiery 5 @ identfiarrety o | @ isvisible, o) ® paramaters

0 i) bazicdman T

| * titla
HieTvpe
2| * mam

4l
bt

|y * l'I'I!II:Il:iJ:I'lI11
| et kil Ty 8|
* adicp prerequisites | | L t“"l.'.l

ey Ty

#item | o * adicpomaxtimeallowed

[T oF i i Pl el |
| * pdlcptimelimitacticn
Frunkral actesi [ 1=

| ) * adicprdatatramims
© | i 1 T

5 # adlcpomasteryscore
Ty ey T T Ty

Data Type: Thiselement isa container element and only contains other elements.

Multiplicity: The <item> element may occur O or More times within the <organi zation>
element and/or O or More times within an <item> element. The <item> element can be
nested any number of levels deep inside of another <item> element.

Attributes:

* identifier (required). An identifier that is unigue within the Manifest. Datatype =
ID.

* identifierref (optional). A reference to a <resource> identifier (within the same
package) or a (sub)Manifest that is used to resolve the ultimate location of the
file. If noidentifierref issupplied, it is assumed that there is no content associated
with this entry in the organization. Datatype = String.

» isvisible (optional). Indicates whether or not thetitle of the item is displayed by
the LM S navigation mechanism. If not present, value is assumed to be “true’.
Data type = Boolean

» parameters (optional). Static parameters to be passed to the content file at launch
time. Datatype = String.

Elements:

<title>

<item>

<metadata>
<adlcp:prerequisites>
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»  <adlcp:maxtimeallowed>
o <adlcp:timelimitaction>

o <adlcp:datafromlms>

» <adlcp:masteryscore>

Example:

1 <itemidentifier="ITEM3" identifierref="RESOURCE3" isvisible="true">
2 <title>Content 1</title>
3 <litenp

2353121 <title> Element
Description: This data element describes thetitle of the item.
Data Type: String (smallest permitted maximum of 200 characters)

Multiplicity: The <title> element must occur 1 and only 1 time within an <item>
element.

Attributes:

* None
Elements:

* None

Example:

1 <itemidentifier="1TEM">
2 <title>Sone Title for the Itenx/title>

2.35.3.1.2.2. <item> Element

Description: The <item> element can be nested any number of levels deep within any
other <item> element. See Section 2.3.5.3.1.2 for details on the <item> element.

2.35.3.1.23. <metadata> Element

Description: The <metadata> element contains context specific meta-data that is used to
describe theitem. See Section 2.3.5.2 for the details on the <metadata> element.

The meta-data for any <item> element must be conformant SCORM Content
Aggregation Meta-data.

2.35.3.1.24. <adlcp:prerequisites> Element
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Description: Thiselement defines what other parts of the learning content must have
been completed before starting the <item>. Thisallows an LM S to compute multiple
paths through the learning content. Thisisan ADL extension to the IMS Content
Packaging Information Model.

Data Type: String (smallest permitted maximum: 200)
Multiplicity: The <adlcp:prerequisites> element may occur O or 1 time within an <item>
element.

Attributes:

» type (required) - Defines the scripting language used to represent the
prerequisites. Thisisan ADL extension to the IMS Content Packaging
Information Moddl.

Vocabulary List:
e acc_script

Elements; None

Example:

1 <itemidentifier="ITEM3" identifierref="RESOURCE3" isvisible="true">

2 <title>Content 1</title>

3 <adl cp: prerequi sites type="ai cc_scri pt”>R1&R2</ adl cp: prerequi sites>
4 <litenp

2.353.1.25. <adlcp:maxtimeallowed> Element

Description: Thiselement defines the amount of time a student is allowed to have in the
current attempt of the <item>.

Thisisan ADL extension to the IMS Content Packaging Information Model.

This element isonly allowed to exist if the parent <item> element is representing a SCO
and not aBlock. Thiseement was a sub-element of the <timeLimit> element defined
within the SCORM Version 1.1 CSF

Data Type: Timespan

Multiplicity: The <adlcp:maxtimeallowed> element may occur O or 1 time within an
<item> element.

Attributes:
* None
Elements:

* None
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Example:

1 <itemidentifier="1TEMB" identifierref="RESOURCE3" isvisible="true">
2 <title>Content 1</title>

3 <adl cp: maxti neal | owed>00: 30: 00</ adl cp: maxt i neal | owed>

4 <litenp

2.353.1.26. <adlcp:timelimitaction> Element

Description: Thiselement defines the action that should be taken when the max time
allowed in the current attempt of the <item> is exceeded.

Vocabulary List:

* exit,message

e exit,no message

e continue,message

e continue,no message

Thisisan ADL extension to the IMS Content Packaging Information Model.

This element isonly allowed to exist if the parent item element is representing a SCO and
not a Block. This element was a sub-element of the <timeLimit> element defined within
the SCORM Version 1.1 CSF.

Data Type: Vocabulary (restricted)

Multiplicity: The <adlcp:timelimitaction> element may occur O or 1 time within the
<item> element.

Attributes:

* None
Elements:

* None

Example:

1 <itemidentifier="ITEM3" identifierref="RESOURCE3" isvisible="true">
2 <title>Content 1</title>

3 <adl cp:tinmelimtaction>exit,no nmessage</adl cp:tinelinitaction>

4 <litenp

2353.1.27. <adlcp:datafromlms> Element

Description: Thiselement provides a place for initialization data expected by the
resource represented by the <item> after launch. Thisdatais unconstrained and
undefined. Usage of this element isnot yet well defined and should be used with caution.
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ADL Note: Thisisan ADL extension to the IMS Content Packaging Information Moddl.

This element isonly allowed to exist if the parent item element is representing a SCO and
not a Block. This element was a sub-element of the <launch> element defined within the
SCORM Version 1.1 CSF.

Data Type: String (smallest permitted maximum of 255 characters)

Multiplicity: The <adlcp:datafromlms> element may occur O or 1 time within an <item>
element.

Attributes:

* None
Elements:

* None

Example:

1 <itemidentifier="ITEM3" identifierref="RESOURCE3" isvisible="true">
2 <title>Content 1</title>

3 <adl cp: dat af rom ns>Sone i nfornmati on about the | earning

resour ce</ adl cp: dat af r om ns>

4 <litenpr

2.35.3.1.28. <adlcp:master yscor e> Element

Description: Thiselement establishes the passing score for the <item>. Note that what
Is considered a passing score often depends on the context of a <item> within the
learning content. Some learning content may set the mastery score for an <item> higher
than in others. The mastery score should be a normalized value between 0 and 100.

Thisisan ADL extension to the IMS Content Packaging Information Model.

This element assumes that the <item> has some content that will report score (such asa
test) viathe SCORM Run-Time Environment API and data model defined in the
SCORM.

This element isonly allowed to exist if the parent item element is representing a SCO and
not a Block.

Data Type: String (smallest permitted maximum of 200 characters)

Multiplicity: The <adlcp:masteryscore> element may occur O or 1 time within an
<item> element.

Attributes:

* None
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Elements:

* None
Example:
1 <itemidentifier="ITEMB" identifierref="RESOURCE3" isvisible="true">
2 <title>Content 1</title>
3 <adl cp: mast eryscor e>90</ adl cp: mast eryscor e>
4 <litenp
2.35.3.1.3. <metadata> Element

Description: The <metadata> element contains context specific meta-data that is used to
describe the organization. See Section 2.3.5.2 for the details on the <metadata> element.

The meta-data for any <organization> element must be conformant SCORM Content
Aggregation meta-data.

2.354. <r esour ces> Elements

This section defines the make up, attributes and elements, of the <resources> element.
The section also defines any additional ADL requirements defined for the <resources>
Element

a # xmlbase =
string

+ resources ;| @ * resource
resourcesTyRE resourceType

.

2.354.1. <resour ce> Element

Description: This element describes a specific content file.
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# resource TaTvoR
rescurceType =, * dependency

# identifier ®typey | ® adicpiscormtype | ® xmibase g
i) Tinred | =ring Tinred

# hraf
el

| * matad a“IL
metadntal e

=, * file 5
[y

deperciency Ty

Data Type: Thiselement isa container element and only contains other elements.

Multiplicity: The <resource> element may occur O or more times within the
<resources> element.

Attributes:

identifier (required). An identifier, provided by the author or authoring tool, that
is unique within the Manifest.

type (required). A string that identifies the type of resource. This specification
defines only type “webcontent”.

adlcp:scormtype (required). Defines the type of the SCORM resource. Thisisan
ADL extension to the IMS Content Packaging Information Model. Data Type:
Restricted vocabulary of either “sco” or “asset”.

href (required). A reference to the “entry point” of thisresource. External fully-
gualified URIs are also permitted.

xml:base (optional). This provides a relative path offset for the content file(s).
The usage of this element is defined in the XML Base Working Draft from the
W3C. Datatype = string.

Elements:

<metadata>
<file>
<dependency>

Example:

1 <resources>
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2 <resource identifier="R_A2" type="webcontent" adl cp: scorntype="sco”

| Bref="scolfidhatas >

4 <file href="scol.htm"/>

5 </ resource>

6 <resource identifier="R_A5" type="webcontent" adl cp: scorntype="asset”
hr ef =" pi cs\di stress_si gs_add. j pg">

7 <met adat a/ >

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

9 </ resource>

10 </resources>

2.35.4.2. <metadata> Element

Description: The <metadata> element contains context independent meta-data that is
used to describe the resource. See Section 2.3.5.2 for the details on the <metadata>
element.

The meta-data for any <resource> element must be conformant to the following:

* |f the <resource> isa SCO, then the meta-data must be conformant to the SCO
meta-data.

» If the <resource> is an Asset, then the meta-data must be conformant to the
SCORM Asset meta-data.

» |If the <resource> is not aresource identified by the SCORM Content Aggregation
Modél, then the meta-data must be conformant IM S Learning Resource Meta-
data.

2.3543. <file> Element
Description: Identifies one or more local files that this resource is dependent on.
Data Type: The <file> element isa Container

Multiplicity: The <file> element may occur O or more times within a <resource>
element.

Attributes:

» href (required). URL of thefile. Thisimpliesthat the fileislocally stored within
the package. Data Type — String (smallest permitted maximum of 2000
characters).

Elements:
¢  <metadata>

Example:

1. <file href="topics/index.htni/>
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2354.31. <metadata> Element

Description: The <metadata> element contains context independent meta-data that is
used to describe the individual file. See Section 2.3.5.2 for the details on the <metadata>
element.

The meta-data for any <file> element must be conformant with the SCORM Asset Meta-
data.

2.35.4.4. <dependency> Element

Description: This element contains areference to a single resource that can act asa
container for multiple files that resources may be dependent on.

Data Type: Thiseement should be represented as an empty e ement (<dependency
identifierref="1D111"/>

Multiplicity: The <dependency> element may occur O or more times within a
<resource> element.

Attributes:

» identifierref (required). Anidentifier for other resources to reference. Data Type
— IDRef

Elements:
* None

Example:

1 <resources>

2 <resource identifier="R_A2" type="webcontent" adl cp: scorntype="sco”
href="scol. htm ">

3 <net adat a/ >

4 <file href="scol. htm"/>

5 <dependency i ndentiferref="R_A5"/>

6 </ resource>

7 <resource identifier="R_A5" type="webcontent” adl cp: scorntype="asset”
hr ef =" pi cs\ di stress_si gs_add. j pg">

8 <nmet adat a/ >

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

10 </ resource>

11 </resources>

2.355. <manifest> Elements

Description: Subsequent occurrences of the <manifest> elements inside the outermost
<manifest> are used to compartmentalize files, meta-data, and organization structure for
aggregation, disaggregation, and reuse.

All namespace declarations should be declared inside the <manifest> element.
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Data Type: Thiseement isa container element and only contains other elements.
Multiplicity: The manifest element is the root element for content package.
Attributes:

e identifier (required) — An identifier, provided by an author or authoring tool, that
is unique within the Manifest.

* version (optional) — Identifies the version of the Manifest. It isused to
distinguish between manifests with the same identifier.

Elements:

e <metadata>

e <organizations>
e <resources>

e <manifest>

2.35.6. XML Extension Mechanism

The IMS Content Packaging allows for communities to place their own namespaced
elements throughout the imsmanfiest XML record. The SCORM carries this practice
forward but warns against this practice due to interoperability issues. In the future there
may be a need for ADL to extend, additionally, the IMS Content Packaging Information
model. A SCORM 1.2 manifest shall not be deemed invalid if it contains proprietary
extensions. A conforming system that reads such a manifest may ignore XML elements
that are not part of the schema defined in SCORM 1.2. The ADL community is asked to
provide any potential additions to the Content Packaging Information Model. The ADL
technical team will pursue these additions through the correct specifications groups.

2.3.6. Content Packaging Application Profiles

The SCORM Packaging Application Profiles describe how the IMS Content Packaging
Specification will be applied within the overall context of the SCORM. They provide
practical guidance for implementers and define the SCORM conformance requirements.
The IM S Content Packaging Specification will be used as the basis for packaging
SCORM conformant content. However, the SCORM will impose additional packaging
requirements to ensure sufficient information isincluded in each package. Thiswill
enable SCORM conformant learning systems to import and export packages that can be
used by other SCORM conformant learning systems.

The SCORM introduces the Content Aggregation Model (Section 2.1.2) which defines a
generalized framework for object based learning content. The components are Assets,
Sharable Content Objects (SCOs) and Content Aggregations. There are currently two
SCORM Packaging Application Profiles, which describe how to package Content
Aggregation Model components, identified: Resource Packages and Content Aggregation
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Packages. The following sections describe the application profiles, the constraints
imposed by SCORM and a set of recommended best practice recommendations.

2.3.6.1. Resour ce Package

Learning content in its most basic form is composed of Assets that are electronic
representations of media, text, images, sound, Web pages, assessment objects or other
pieces of datathat can be delivered to a Web client.

A SCO isacollection of one or more Assets that utilizes the SCORM Run-Time
Environment to communicate with LMSs. A SCO represents the lowest level of content
granularity that istracked by an LM S using the SCORM Run-Time Environment.

The SCORM Resource Package Application Profile defines a mechanism for packaging
learning resources (for example, Assets and SCOs) without having to provide a specific
organization, learning context, or curricular taxonomy. Packaging learning resources
provides a common medium for exchange. The SCORM Content Package is merely a
collection of reusable learning resources that can be transferred between learning
systems.

In many cases an Asset or a SCO will be comprised of asinglefile. However, there are
cases Where Assets and SCOs could be comprised of multiplefiles. The SCORM
Resource Package Application Profile allows for packaging Assets and SCOs comprised
of single or multiplefiles. 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.

The following figures depict several resource packages. The examples show a sample
imsmanifest.xml record and how Assets and SCOs could be represented. Figure 2.3.6.1a
shows an example of an Asset being represented as a <file> element in aimsmanifest.xml
instance.
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<manifest>
<organizations>
<organization>
<title>
<item>
<title>
<item>
<item>
<item>
</item>
</organization>
</organizations>
<resources>
<resource href="sco01.htm”
adlcp:scormtype="sco”
identifier="sco01_01">

<file href="image1.jpg”> — |
<metadata> B Asset
<schema>ADL SCORM</schema>
<schemaversion>1.2</schemaversion> 4
<adlcp:location>imagel.xmi</adlcp:location> v
</metadata> - |
) T  Asset
<[file>
Meta-data
</resource> L
</resources>

Figure 2.3.6.1a: Example of an Asset represented as a <file> element

Figure 2.3.6.1b shows an example of an Asset being represented as a <resource> el ement
In an imsmanifest.xml instance.
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<manifest>

<organizations>
<organization>
<title>
<item>
<title>
<item>
<item>
<item>
<litem>
</organization>
</organizations>
<resources>

<resource href="index.htm”

<schema>ADL SCORM</schema>
<schemaversion>1.2</schemaversion>
<adlcp:location>imagel.xml</adlcp:location>
</metadata>
<ffile>
</resource>

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

adlcp:scormtype="asset” — |
identifier="R_01"> T~ Asset
<metadata>
<schema>ADL SCORM</schema> 4
<schemaversion>1.2</schemaversion> v
<adlcp:location>R_01.xml</adlcp:location>
</metadata> ‘\‘\\ Asset
<file href="image1l.jpg”> Meta-data
<metadata> .

Figure 2.3.6.1b : Example of an Asset represented as a <resource> element

Figure 2.3.6.1c shows an example of a SCO being represented as a <resource> element in
an imsmanifest.xml instance.
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<manifest>
<organizations>
<organization>
<title>
<item>
<title>
<item>

<[item>
</organization>
</organizations>
<resources>

<resource href="sco01.htm” adlcp:scormtype=“sco”
identifier="sco01_01"> -

<metadata> \ sco
<schema>ADL SCORM</schema>

<schemaversion>1.2</schemaversion>
SCO
Meta-data
</resource>

Asset
Meta-data
</resources>

Figure 2.3.6.1c : Example of a SCO represented as a <resource> e ement

<adlcp:location>sco01.xmi</adlcp:location> ‘l\

</metadata>

<file href="imagel.jpg">

<metadata>
<schema>ADL SCORM</schema> ) N8
<schemaversion>1.2</schemaversion>

<adlcp:location>imagel.xml</adlcp:location>

</metadata>
</file>

2.3.6.2. Content Aggregation Package

The old SCORM Version 1.1 CSF provided a means to represent the structure and
curricular taxonomy for courses, or portions of courses built from SCOs. The SCORM
does not impose any particular structure for content aggregation. Individual content
devel opers are free to aggregate content into any structure that provides value to them.
The SCORM Version 1.1 CSF was, however, not appropriate for content packaging. The
IMS Content Packaging Specification Version 1.1 model provides aframework that
includes most of the information that exists within the CSF, as well aslogical placesin
which ADL extensions can be added to capture the rest of the information from the CSF.
Additionally, the IM S packaging model also provides a clean way to inventory and
bundle all of the physical files required to deliver the content, as well as to identify
relationships between files that belong to one or more content "resources’, including
externally referenced resources that are not contained as physical files within a package.

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

Figure 2.3.6.2a shows an example of a Content Aggregation being represented in an
imsmanifest.xml instance.
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<manifest>
<organizations>

<organization>

<title>
<item> Content Structure
Information Model
<fitem>

</organization>

A

</organizations>
<resources>

<resource href="index.htm”
adlcp:scormtype="sco”
identifier="R_01">
<metadata>
<schema>ADL SCORM</schema>
<schemaversion>1.2</schemaversion>
<adlcp:location>R_01.xml</adlcp:location>
</metadata>
<file href="index.htm"/>
<file href="imagel.jpg”>
<metadata>
<schema>ADL SCORM</schema>
<schemaversion>1.2</schemaversion>
<adlcp:location>imagel.xmi</adlcp:location>
</metadata>
<[file>

</resource>

SCO

A

A

Asset

</resources>

Figure 2.3.6.2a : Content Aggregation Package

2.3.6.3. Recommended Best Practice
2.3.6.3.1. Packaging Multiple Cour ses

There may be situations where a content developer would like to package multiple
distinct course for ddlivery into a system. This Situation can be done by bundling each
course up in separate (sub)manifests.

If a content devel oper wants to move multiple courses in a Package (a curriculum), the
content devel oper would use a top-level manifest to contain each course level manifest
and any instructional object manifests that each course might contain.

2.3.6.3.2. Multiple Organizationsfor a Single Course

The content package allows for representations of multiple organizations for its
resources. These muliple organizations, however, must be different views or
organizational paths through the resources. If content devel opers would like to package
up and move multiple courses, then those courses should be created in separate
sub(manifests).
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2.3.6.3.3. Packaging L ear ning Content for Reuse

The scope of a manifest iselastic. A manifest can describe part of a course that can by
itself outside of the context of a course (an instructional object), an entire course, or a
collection of courses. Thisdecision isgiven to content developers to describe their
content in the way they want it to be considered for aggregation or dissaggregation.

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

For example, if all content comprising a course istightly couple that no part of it may be
presented out of the course context, a content devel oper would want to use asingle
manifest to describe that course’ s resources and organization. However, content

devel opers who create ‘instructional objects' that could be recombined with other
‘instructional objects' to create different course presentations would want to describe
each ‘instructional object’ in its own manifest, then aggregate those manifestsinto a
higher level manifest containing a course organization.

2.3.6.4. XML Examples
See the ADLNet (http://www.adInet.org/) for SCORM Content Packaging examples.
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Acronym Listing

ADL Advanced Distributed Learning

AICC Aviation Industry CBT Committee

API Application Program Interface

ARIADNE Alliance of Remote Instructional Authoring & Distribution
Networks for Europe

ASCII American Standard Code for Information Interchange

AU Assignable Unit

AWT Abstract Window Toolkit

CBI Computer-Based Instruction

CBT Computer-Based Training

CDATA Character Data

CMI Computer Managed I nstructions

COTS Commercial Off-The-Shelf

CSF Content Structure Format

DC Dublin Core

DoD Department of Defense

DOL Department of Labor

DTD Document Type Definition

HTML Hypertext Markup Language

HTTP HyperText Transfer Protocol

IDA Ingtitute for Defense Analyses

|IEEE Ingtitute of Electrical and Electronics Engineers

SO International Organization for Standardization

ITS Intelligent Tutoring Systems

LMS Learning Management System

LOM Learning Objects Metadata

LTSC Learning Technology Standards Committee

MIME Multipurpose Internet Mail Extensions

NGB National Guard Bureau

OSTP Office of Science and Technology Policy

PCDATA Parsable Character Data

SCO Sharable Content Object

SCORM Sharable Content Object Reference Model

URI Universal Resource |dentifier

URL Universal Resource Locator

W3C World Wide Web Consortium

Www World Wide Web

XML eXtensible Markup Language
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Revision History

SCORM Release Date Description of Change
Version
11 16-Jan-2001 Meta-data changes
e Replaced IMSVersion 1.0 DTD with the IMS Version
1.1DTD
CSF changes
e Changed <course> element to <content> element
e Changed <au> element to <sco> element
e Change <auAlias> element to <scoAlias> element
*  Removed <extensions> element
«  Removed <completionReg> element
¢ Removed <objectives> element
*  Removed <objective> element
*  Removed <objectiveRef> element
e Changed <blockAlias> and <scoAlias> (was
<auAlias>) targetl D attribute to type IDREF
*  Removed <assignmentRef> element
1.2 01-Oct-2001 Section 2.1 (Content Aggregation Model) changes:

Removed old Section 2.1.1 — Content Terminology
Inconsistencies and replaced with replaced with Meta-data
(section 2.1.3 in previous version) and Content Packaging (2.1.5
in previous version). Updated Figures2.1.2aand 2.1.2c. The
rest of this section contains grammar enhancements and
refinements.

Section 2.2 (M eta-Data) changes:

This section has been broken up into 5 main subsections:
*  Overview
* Information Model
e XML Binding

e Application Profiles




Best Practice

The following element changes reflect the latest meta-data
specifications by IMS and |EEE.

title (element 1.2) - The smallest permitted maximum
changed from 1024 to 1000 characters.

catalogentry (element 1.3 and 3.2) - The smallest
permitted maximum changed from 8 to 10 items
supported.

catalog (element 1.3.1 and 3.2.1) — element name
changed from catalogue to catalog and the the smallest
permitted maximum changed from 1024 to 1000
characters.

entry (element 1.3.2 and 3.2.2) - The smallest
permitted maximum changed from 1024 to 1000
characters.

language (element 1.4) - The smallest permitted
maximum changed from 128 to 100 characters and
from 8 to 10 items supported.

description (element 1.5) - The smallest permitted
maximum changed from 2048 to 2000 characters and
from 8 to 10 items supported.

keyword (element 1.6) — element name changed from
keywords to keyword and the smallest permitted
maximum changed from 1024 to 1000 characters and
from 8 to 10 items supported.

coverage (element 1.7) - The smallest permitted
maximum changed from 1024 to 1000 characters and
from 8 to 10 items supported.

structure (element 1.8) - User_defined and

See classification have been eliminated from the
restricted vocabulary list. Thiselement is now a
Vocabulary type. It no longer allows a maximum of 32
characters, bound within alangstring element.

aggregationlevel (element 1.9) - The restricted range of
the Vocabulary has changed from 0-3to 1-4. This
element is now a Vocabulary type. It no longer alows
amaximum of 8 characters

version (element 2.1) - The smallest permitted
maximum changed from 64 to 50 characters.

status (element 2.2) - User_defined and

See _classification have been eliminated from the
restricted vocabulary list. Thiselement is now a
Vocabulary type. It no longer allows a maximum of 64
characters, bound within alangstring element.




contribute (element 2.3) - The smallest permitted
maximum changed from 32 to 30 items supported.

role (element 2.3.1 and 3.3.1) - User_defined and

See classification have been eliminated from the best
practice vocabulary list. Thiselement is now a
Vocabulary type. It no longer allows a maximum of
128 characters, bound within alangstring element.

entity (element 2.3.2) - The smallest permitted
maximum changed from 1024 to 1000 characters and
from 8 to 40 items supported.

contribute (element 3.3) - The smallest permitted
maximum changed from 8 to 10 items supported.

entity (element 3.3.2) - The smallest permitted
maximum changed from 1024 to 1000 characters.

metadataschema (element 3.4) - The smallest permitted
maximum changed from 32 to 30 characters and from 8
to 10 items supported.

language (element 3.5) - The following addition has
been made as anoteitem: “none’ isan acceptable
value. The smallest permitted maximum changed from
128 to 100 characters

format (element 4.1) - The smallest permitted
maximum changed from 512 to 500 characters.
Addition - The smallest permitted maximum: 40 items
supported. Thisitemis not longer bound within a

langstring element.

size (element 4.2) - The smallest permitted maximum
changed from 32 to 30 characters.

location (element 4.3) - The smallest permitted
maximum changed from 1024 to 1000 characters and
from 8 to 10 items supported.

requirement (element 4.4) — The element name
changed from requirements to requirement. The
smallest permitted maximum changed from 8 to 10
items supported.

type (element 4.4.1) - User_defined and

See classification have been eliminated from the best
practice vocabulary list. Thiselement is now a
Vocabulary type. It no longer allows a maximum of 32
characters, bound within alangstring element.

name (element 4.4.2) - User_defined and

See classification have been eliminated from the best
practice vocabulary list. Thiselement is now a
Vocabulary type. It no longer allows a maximum of




1024 characters, bound within alangstring element.

minimumversion (element 4.4.3) - The smallest
permitted maximum changed from 32 to 30 characters.

maximumversion (element 4.4.4) - The smallest
permitted maximum changed from 32 to 30 characters.

installationremarks (element 4.5) - The smallest
permitted maximum changed from 1024 to 1000
characters.

otherplatformrequirements (element 4.6) - The smallest
permitted maximum changed from 1024 to 1000
characters.

interactivitytype (element 5.1) - User_defined and

See _classification have been eliminated from the best
practice vocabulary list. Thiselement is now a
Vocabulary type. It no longer allows a maximum of 32
characters, bound within alangstring element.

learningresourcetype (element 5.2) - User_defined and
See classification have been eliminated from the best
practice vocabulary list. Thiselement isnow a
Vocabulary type. It no longer alows a maximum of
1024 characters, bound within a langstring element.
The smallest permitted maximum changed from 8 to 10
items supported.

interactivitylevel (element 5.3) - This element is of
Vocabulary type. The restricted vocabulary no longer
requires numeric value O through 4 to be used or a
maximum of 8 characters. The restricted vocabulary
now reads as follows: very low, low, medium, high and
very high.

semanticdensity (element 5.4) - Thiselement is of
Vocabulary type. The restricted vocabulary no longer
requires numeric value 0 through 4 to be used or a
maximum of 8 characters. The restricted vocabulary
now reads asfollows: very low, low, medium, high and
very high.

intendedenduserrole (element 5.5) - The smallest
permitted maximum changed from 8 to 10 items
supported. This element is now aVocabulary type. It
no longer alows amaximum of 32 characters, bound
within alangstring element.

context (element 5.6) - The element name changed
from learningcontext to context. User_defined,

See classification, and other have been eliminated
from the best practice vocabulary list. Thiselement is
now aVocabulary type. It no longer allows a
maximum of 128 characters, bound within alangstring
element. The smallest permitted maximum changed




from 8 to 10 items supported.

typicalagerange (element 5.7) - The smallest permitted
maximum changed from 1024 to 1000 characters and
from 4 to 5 items supported.

difficulty (element 5.8) - Thiselement is of Vocabulary
type. The restricted vocabulary no longer requires
numeric value 0 through 4 to be used or a maximum of
8 characters. Therestricted vocabulary now reads as
follows: very easy, easy, medium, difficult and very
difficult.

description (elements 5.10, 6.3, 7.2.2,8.3) - The
smallest permitted maximum changed from 1024 to
1000 characters.

language (element 5.11) - The smallest permitted
maximum changed from 128 to 100 characters.

cost (element 6.1) - User_defined and

See classification have been eliminated from the
restricted vocabulary list. Thiselement is now a
Vaocabulary type. It no longer alows a maximum of 8
characters, bound within alangstring element.

copyrightandotherrestrictions (element 6.2) -
User_defined and See _classification have been
eliminated from the restricted vocabulary list. This
element is now a Vocabulary type. It no longer alows
amaximum of 8 characters, bound within a langstring
element.

relation (element 7.0) - The smallest permitted
maximum changed from 32 to 100 items supported.

kind (element 7.1) - User_defined and

See _classification have been eliminated from the best
practice vocabulary list. This element isnow a
Vocabulary type. It no longer alows a maximum of
1024 characters, bound within alangstring element.

catalogentry (element 7.2.3), catalog (element 7.2.3.1),
entry (element 7.2.3.2) — These elements were added to
SCORM 1.2.

annotation (element 8) - The smallest permitted
maximum changed from 32 to 30 items supported.

person (element 8.1) — The element name changed
from centity to person. The smallest permitted
maximum changed from 1024 to 1000 characters.

classification (element 9) - The smallest permitted
maximum changed from 10 to 40 items supported.

purpose (element 9.1) - User_defined and
See classification have been eliminated from the best




practice vocabulary list. Thiselement isnow a
Vocabulary type. It no longer allows a maximum of
128 characters, bound within a langstring element.

taxonpath (element 9.2) - The smallest permitted
maximum changed from 16 to 15 items supported.

source (element 9.2.1) - The smallest permitted
maximum changed from 1024 to 1000 characters.

taxon (element 9.2.2) - The smallest permitted
maximum changed from 16 to 15 items supported.

id (element 9.2.2.1) - The smallest permitted maximum
changed from 128 to 100 characters.

entry (element 9.2.2.2) - The smallest permitted
maximum changed from 512 to 500 characters.

description (element 9.3) - The smallest permitted
maximum changed from 2048 to 2000 characters.

keyword (element 9.4) — element name changed from
keywords to keyword and the smallest permitted
maximum changed from 1024 to 1000 characters and
from 8 to 40 items supported.

Section 2.3 (Content Packaging) changes:

Content Packaging replaced the Content Structure Format (CSF)
section in previous versions of SCORM.

Integration of the SCORM Content Packaging Application

Changed the “ sharableresource” to “asset”.




