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Abstract:

This Standard defines an information model for describing, referencing, and exchanging defi-
nitions of competencies, primarily in the context of online and distributed learning. In this
Standard, the word competency is used in a very general sense that includes skills, knowledge,
tasks, and learning outcomes. This Standard gives a way to formally represent the key charac-
teristics of a competency, independent of its use in any particular context. It enables interop-
erability among learning systems that deal with competency information by providing a means
for them to refer to common definitions with common meanings.
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[NOTE: Information about IEEE LTSC P1484.11 can be found at:

http://ieee.ltsc.org/wyll

This note will be removed upon reaching the final draft of this IEEE document.]

Introduction

(This introduction is not a part of P1484.20, Draft Standard for Learning Technology—Data
Model for Reusable Competency Definitions.)

This standard defines a data model for describing, referencing, and exchanging definitions of
competencies, primarily in the context of online and distributed learning.
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Draft Standard for Learning Technology—
Reusable Competency Definitions

1. Overview

The standard for Reusable Competency Definitions (RCD) defines an information model for
describing, referencing, and exchanging definitions of competencies, primarily in the context
of online and distributed learning. The RCD standard provides a means to create common un-
derstandings of competencies that appear as part of a learning or career plan, as learning pre-
requisites, or as learning outcomes. RCD provides unique references to descriptions of compe-
tencies or objectives for inclusion in other information models.

“Competency” is used in a very general sense to include skills, knowledge, tasks, and learning
outcomes. This standard provides a way to formally represent the key characteristics of a
competency, independent of its use in any particular context. It enables interoperability among
learning systems that deal with competency information by providing a means for them to re-
fer to common definitions with common meanings. The information model in this standard
can be used to exchange these definitions between learning systems, human resource systems,
learning content, competency or skills repositories, and other relevant systems (The RCD that
conform to this standard are intended for interchange by machines, but the information they
contain is currently intended for human interpretation).

1.1 Scope

This standard shall specify the mandatory and optional data elements that constitute a Compe-
tency Definition as used in a Learning Management System, or referenced in a Competency
Profile. This standard is intended to satisfy the following objectives:

— Provide a standardized data model for reusable Competency Definition records that
can be exchanged or reused in one or more compatible systems

— Reconcile various existing and emerging data models into a widely acceptable model

— Provide a standardized way to identify the type and precision of a Competency Defini-
tion

— Provide a unique identifier as the means to unambiguously reference are usable Com-
petency Definition regardless of the setting in which this Competency Definition is stored,
found, retrieved, or used. For example, metadata that describe learning content may contain a

Copyright © 2004 IEEE. All rights reserved.
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reference to one or more Competency Definition records that describe the learning objectives
for the content.

— Provide a standardized data model for additional information about a Competency
Definition, such as a title, description, and source, compatible with other emerging learning
asset metadata standards

— Provide a controlled vocabulary to express how competency definitions are semanti-
cally related.

This standard specifically does not cover:

— A data format, bindings or coding, except as minimally required for the purpose of
exchange between compliant implementations

— Quality and accuracy in the data itself, although it will describe recommended best
practices. For example, this standard does not cover the quality or validation of the various
parts of a learning objective statement.

— A competency model, or a taxonomy of competencies.

— How the relationships between competencies are stored in a database or learning man-
agement system.

— Certification data models. However, Certification records can reference Competency
Definitions. For example, an accredited authority may grant certificates that acknowledge that
an individual meets the requirements for a particular competency.

— Individual competency records, as would be found in the competency profiles of indi-
viduals or groups. However, such records can include references to specific Competency
Definitions. For example, a competency profile for an individual may include a collection of
certificates which in turn reference Competency Definitions, as well as a collection of refer-
ences to the definitions for competencies to be acquired.

1.2 Purpose

The purpose of this standard is to define a universally acceptable Competency Definition
model to allow the creation, exchange and reuse of Competency Definition in applications
such as Learning Management Systems, Competency or Skill Gap Analysis, Learner and
other Competency profiles, etc. The standard is needed because there are currently many defi-
nitions of the terms "Learning Objective", "Competency" and "Skill", and very little agree-
ment between how those definitions can be used to define reusable data models. This standard
uses a general definition that can be semantically "tightened" or "loosened" in the data itself,
while conserving the same data model regardless of how strictly a particular organization or
institution requires the data to be formulated. This standard also addresses the following
needs:

Copyright © 2004 IEEE. All rights reserved.
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— A common data model that allows the building of various competency models, hierar-
chies and maps (however, the definitions for such applications are outside the scope of this
standard).

— A standard that allows persistent, long lived Competency Definitions to be created,
exchanged among systems, and maintained.

— A standard method by which Competency Definitions can be identified as globally
unique among compliant systems and repositories.

— A standard method to mark a superseded or obsolete Competency Definition, and to
point to a more current Competency Definition.

— A common data model for the meta data that give a reusable Competency Definition
its value in a reuse environment, such as the source of the Competency Definition, validation
information, and other meta information useful to locate an objective in a repository or collec-
tion.

— Correspondence with the Learning Objects Metadata Standard developed by a parallel
group.

2. References

The following referenced documents are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

IETF RFC 2396, "Uniform Resource Identifiers (URI): Generic Syntax," August 1998.
IEEE 1484-12:2002:  Standard for Learning Object Metadata.

ISO 639-1, Code for the representation of names of languages — Part 1: Alpha-2 code.
ISO 6392, Codes for the representation of names of languages — Part 2: Alpha-3 code.

ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for information
interchange.

ISO 3166-1, Codes for the representation of names of countries and their subdivisions — Part
1: Country codes.

ISO/IEC 10646—1, Information technology — Universal Multiple-Octet Coded Character Set
(UCS)—Part 1: Architecture and Basic Multilingual Plane.

Copyright © 2004 IEEE. All rights reserved.
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[Ed.: This may be informative, to be resolved] ISO/IEC 11404:1996, Information technology
— Programming languages, their environments and system software interfaces — Language-
independent datatypes.

3. Definitions

For purposes of this standard, the following terms and definitions apply. IEEE 100, The Au-
thoritative Dictionary of IEEE Standards Terms, Seventh Edition [A3], should be referenced
for terms not defined in this Clause.

datatype: A property of distinct values, indicating common features of those values and
operations on those values.

extended data element: An element of a data structure that is defined outside a standard
and is permitted within an instance of the data structure.

LangString: A datatype that represents one or more character strings. A LangString
value may include multiple semantically equivalent character strings, such as transla-
tions or alternative descriptions. See also: datatype.

competency: For this Standard, a competency is defined as any form of knowledge, skill,
attitude, ability or educational objective that can be described in a context of learning,
education or training.
Note—The word competency here is to be interpreted in the most broad sense to include
educational objectives (those things that are sought) and competency or competencies
(those things that are achieved). The word “competency” is also used to include all
classes of things that someone, or potentially something, can be competent in, although
some communities of practice use the word with nuance, for example limiting its use to
skill and excluding knowledge or understanding.

smallest permitted maximum: For implementation-defined values, the smallest permit-
ted maximum value. See also: clause 4.5.

value space: The set of values for a given datatype (ISO/IEC 11404:1996).
NOTE:--In this standard, a value space is typically enumerated outright, or defined by
reference to another standard or specification.

3.1 Abbreviations and acronyms
[Editing note: Need to order and remove acronyms not in Standard]
ADL Advanced Distributed Learning

ISO  International Standards Organization

Copyright © 2004 IEEE. All rights reserved.
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JTC  Joint Technical Committee

LTSC Learning Technology Standards Committee

RDCEO IMS Reusable Definition of Competency or Educational Objective
SCORM Shareable Courseware Object Reference Model

W3C World Wide Web Consortium

XML Extensible Mark-up Language

SPM: smallest permitted maximum

URI: Uniform Resource Identifier

URN: Uniform Resource Name

4. Conformance

Conformance to this standard is discussed in 4.1 —4.5.

In this standard, ““shall” is to be interpreted as a requirement on an implementation; “shall not”
is to be interpreted as a prohibition.

4.1 Data instances

A conforming data instance shall be an instance of the data model as defined in Clause 6.1.

4.5 Smallest permitted maximum values

In this Standard, smallest permitted maximum values are defined for:

— Items with multiple values: All applications that process RCD instances shall proc-
ess at least that number of entries stated. In other words: an application may impose
a maximum on the number of entries it processes for a data element with multiple
values, but that maximum shall not be lower than the smallest permitted maximum
value.

— Data elements with type CharacterString or LangString: All applications that proc-
ess RCD instances shall process at least that length for the CharacterString value
(either directly or contained in the LangString) of that data element. In other words:
an application may impose a maximum on the number of characters it processes for
the CharacterString value of that data element, but that maximum shall not be lower
than the smallest permitted maximum value for the data type of the data element.

Copyright © 2004 IEEE. All rights reserved.
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This standard defines smallest permitted maximum (SPM) values for data elements with data
types that include bag, set, and characterstring. For these data elements, an implementation
that conforms to this standard shall accept and process at least that number of entries or char-
acters specified by the SPM for the element and may accept and process a larger number.

NOTES:
1—The intent is for the SPM values to cover most cases.
2—What "processing" means in the above depends on the nature of the application.

3—This standard does not define any provision for how and whether a system can process more
than the SPM for a particular data element.

5. Conceptual model (informative)

5.1 Functional overview

This Standard defines an information model for describing, referencing, and exchanging defi-
nitions of competencies, primarily in the context of online and distributed learning. In this
specification, the word competency is used in a very general sense that includes skills, knowl-
edge, tasks, and learning outcomes. This specification gives a way to formally represent the
key characteristics of a competency, independent of its use in any particular context. It enables
interoperability among learning systems that deal with competency information by providing a
means for them to refer to common definitions with common meanings.

The core information in a Reusable Competency Definition (RCD) is an unstructured textual
definition of the competency that can be referenced through a globally unique identifier. This
information may be refined using a user-defined model of the structure of a competency.

This Standard provides a means to create common understandings of competencies that ap-
pear as part of a learning or career plan, as learning pre-requisites, or as learning outcomes.
The information model in this specification can be used to exchange these definitions between
learning systems, human resource systems, learning content, competency or skills repositories,
and other relevant systems. The RCD Standard provides unique references to descriptions of
competencies or objectives for inclusion in other information models.

The RCD instances that conform to this Standard are intended for interchange by machines,
but the information they contain is currently intended for human interpretation.

This Standard does not address the aggregation of smaller competencies into larger competen-
cies (e.g., “throws” plus “catches” equals “plays ball”’) and does not address how competen-
cies are to be assessed, certified, recorded, or used as part of a process such as instructional
design or knowledge management. It also does not specify how records of competencies asso-
ciated with an individual are structured, stored, or exchanged.

Copyright © 2004 IEEE. All rights reserved.
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Figure 1—Reusable definition as part of competency data

5.2 Data model overview

The RCD data model is minimalist and extensible. It is purposely neutral with regard to mod-
els of competencies and the use of competencies. Competencies are defined and structured in
many ways in different communities of practice (ACRL, CASAS, CPA, Mager, NOICC,
O*Net, PASS, SCANS, TATS). This standard allows communities of practice to exchange
information according to the model they use.

The data model contains the following mandatory elements:

a) Identifier: A globally unique label that identifies this Definition of Competency or
Educational Objective. This identifier uses the same data elements as the Identifier element
defined in the IEEE LOM standard, and consists of two sub-elements: Catalog and Entry. The
Identifier is sufficient to reference the competency in any other system.

b) Title: A text label for the competency or objective. This is a short human-readable
name for the competency. While the Identifier provides the definitive reference to the defini-
tion, it is typically unintelligible. The Title provides a convenient alternative readable form,
but one which is not the definitive label. The Title may be repeated in multiple languages.

The other elements defined by the data model are optional:

C) Description: A human readable description of the competency. This is an optional un-
structured (opaque) “text blob” meant to be interpretable only by humans. The Description
may be repeated in multiple languages.

d) Definition: An optional structured description that provides a more complete defini-
tion of the competency or educational objective, usually using attributes taken from a specific
model of how a competency or educational objective should be structured or defined. Typi-
cally, such models define a competency or educational objective in terms of a “statement,
conditions, criteria,” “proficiency, criteria, indicators,” “standards, performance indicators,
outcomes,” “abilities, basic skills, content, process,” and similar sets of statements.

29 <6
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e) Metadata: Optional embedded metadata that further describe the RCD.

Bansibility[mu] can be achieved by defining a specific model structure within the RCD
Zrinition element, or by including elements defined by the Learning Object Metadata (LOM)
Standard in the Metadata portion. However, this standard does not define a specific extension
mechanism for the data model. Implementers may create additional data models for compe-
tency data. Such models may be used to augment this model to support different communities
of practice.

5.3 Taxonomies of Reusable Competency Definitions

There are various ways to classify competencies or educational objectives. This standard is
intended to meet the simple need of referencing and cataloguing a competency or objective,
not classifying it. Nonetheless, an implementation might want to include relation and classifi-
cation information, which can be done through the embedding of optional metadata as speci-
fied in the data model.

Instances of Reusable Competency Definitions can also be referenced by the nodes in a tree or
other graph representing a taxonomy or ontology of competencies.

6. Data model
This Clause defines the data elements of a RCD

Unless noted otherwise, all components of "records" are optional in a data instance.
NOTES:

1—The use of ISO/IEC 11404 notation in the synopses in 6.1 and 6.2 is for descriptive purposes
only. A complete implementation of the operations defined in ISO/IEC 11404 is not required for
conformance.

2—The ISO/IEC 11404 notation describes the semantics of the language-independent data types
across all bindings (e.g., implementation of a data type as itself, its subtypes, its subclasses, and
its specializations). For example, an ISO/IEC 11404 "record" may be implemented as an SQL
table row, or as an XML complexType; an ISO/IEC 11404 "characterstring" may be implemented
in an encoding (ISO 646, ASCII, ISO 8859-1, UTF-8, UTF-16, UTF-32, etc.) that supports the
repertoire specified in the parameter to characterstring data type.

3—All examples in 6.1 and 6.2 are informative and do not endorse any particular binding.

4—The following language-independent data types used in this standard are defined in ISO/IEC
11404: bag, characterstring, record, set, state.

5—The labels for data elements and data types in the synopses in clauses 6.1 and 6.2 are for ref-
erence only. There is no requirement that an implementation use the exact same labels, as long as
the data elements and data types are semantically equivalent.

Copyright © 2004 IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change. 8
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6—This standard does not define a specific extension mechanism for the data model. Implemen-
ters may define binding that allow additional elements, or create additional data models for com-
petency data. Such models may be used to augment this model to support different communities
of practice.

6.1 Reusable Competency Definition

Synopsis
reusabl e_conpetency_definition :
record
(
identifier :
I ong_identifier_type,
title :
| angstring_type(1000),
/1 the paraneter value is the SPM
description :
| angstring_t ype(2000),
[/l the paraneter value is the SPM
definition :
record
(
nodel _source:
characterstring(iso-10646-1),
/1 SPM 1000 characters
statenents:
bag of statenent _type
/1 SPM 10 statenent records in the bag
)
net adat a
record
(
rcd_schema
characterstring(iso-10646-1),
/1 SPM 4 char act er s[DR2]
rcd_schema_verl_pon:
characterstring(iso-10646-1),
/1 SPM 1000 characters
addi ti onal _ret adat a:
bag of any_type,
/1 SPM 10 of any type in the bag

Description

The components of r eusabl e_conpet ency_defi ni ti on are defined in 6.1.1 — 6.1.5. De-
pending on the implementation, an instance of r eusabl e_conpet ency_defi ni ti on shall
include zero or more of the defined components.

All elements in this data model are intrinsically unordered. The order of the elements in the
data model synopses and the order of the values in a list of values bear no meaning. For ex-

Copyright © 2004 IEEE. All rights reserved.
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ample, if the model includes three statements, then the order of these statements is not signifi-
cant. They may appear in any order without loss of information.

Note—A binding may impose a particular ordering on RCD data instances that conform to that
binding. Other than conformance to the binding, no significance is associated or should be in-
ferred from that ordering requirement. In particular, the ordering of Statement elements in a Defi-
nition is undefined.

6.1.1 Identifier

Synopsis
identifier
I ong_identifier_type,
Description

A globally unique label that identifies this Reusable Competency Definition. The Identifier is
sufficient to reference the competency definition in any other system.

Subclause 6.2.1 defines long_identifier type.

NOTE— This identifier uses the same data elements as the Identifier element defined in the IEEE
LOM standard, and consists of two sub-elements: Catalogue and Entry.

6.1.2 Title

Synopsis
title : bag of langstring type(1000),
/1 SPM 20 instance of langstring type in the bag
/'l The paraneter value is the SPMfor the |angstring
Description

A single mandatory text label for the competency or objective. This is a short human-readable
name for the competency.

Subclause 6.2.1 defines langstring_type.

Copyright © 2004 IEEE. All rights reserved.
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NOTES:
1—The Title may be repeated in multiple languages.

2— While the Identifier provides the definitive reference to the definition, it is typically unintel-
ligible. The Title provides a convenient alternative readable form, but one which is not the defini-

non

tive label. Examples: "English proficiency”, "Schmiblick failure diagnostic level 4", "Demon-
strates conflict resolution skills".

6.1.3 Description

Synopsis

description : bag of langstring_type( O[pRr3]) ,
/1 SPM 20 instance of l|langstring t—¥e in the bag
/!l The paraneter value is the SPMfor the |angstring

Description

A human readable description of the competency. This is an optional unstructured (opaque)
“text blob”” meant to be interpretable only by humans.

Subclause 6.2.1 defines langstring_type.
NOTES:
1—The Description may be repeated in multiple languages.

2—The description is typically more explicative than the title. Examples: "Proficiency in written
and spoken English and use of English for meaningful oral or written expression.", "Performance
of level 4 diagnostic as specified in IETM #SCMBLKO007"

6.1.4 Definition

Synopsis
definition :
record

(

nmodel _source :
characterstring(iso-10646-1),
// SPM 1000 characters
statenents :
bag of statenent_type,
/[l SPM 10 statenment records in the bag

),

Description

An optional structured description that provides a more complete definition of the competency
or educational objective, usually using attributes taken from a specific model of how a compe-
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tency or educational objective should be structured or defined. A definition shall contain at
least one statement, and may multiple statements.

The components of def i ni ti on are defined in 6.1.4.1 — 6.1.4.2.
NOTES:

1—Typically, the models that underlie the Definition define a competency or educational objec-

LIS G

tive in terms of “statement, conditions, criteria”, “proficiency, criteria, indicators”, “standards,
2 (13

performance indicators, outcomes”, “abilities, basic skills, content, process”, and similar sets of
statements.

2—The Definition element provides a structure for including an arbitrary collection of statements
that determine a competency or educational objective. The author of a RCD is free to use the
Definition element in the way that best describes the competency or objective.

3—The best practices guide and examples in informative Annex X will illustrate potential ways
to express different types of competencies, objectives, and competency or objective models using
the Definition element.

6.1.4.1 Model source

Synopsis
nodel source :

characterstring(iso-10646-1),
// SPM 1000 characters

Description

Source of the model used for the competency definition. The characters in this string shall be-
long to the repertoire of ISO/IEC 10646-1:2000, as allowed by RFC 2396.

NOTE—The value of Model Source should be specific enough to avoid conflict with other source
names; therefore it is recommended that this value be a URI. If the value of Model Source is a
URI, it may point to an actual document that defines the source formally. However, this is not
required.Examples: "3-part-learning-objective", "http://foo.edu/ref/los.xml".

6.1.4.2 Statements

Synopsis
st at enent s:

bag of statenent _type,
/[l SPM 10 statenment records in the bag

staterment _type = record // SPM 10 statenent records in the bag

(

statemrent i d:
| ong_identifier_type,

Copyright © 2004 IEEE. All rights reserved.
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st at enent _nane :
characterstring(1000),
statenent _text : bag of langstring type(1000),
/1 SPM 20 instance of langstring type in the bag
/1l the paraneter value is the SPMfor the |angstring
st at enent _token :
vocabul ary_type,
),

Description

Each record in st at enent s is a description of a single characteristic of a definition. A re-
cord of type st at enent _t ype shall contain one or more elements.

The elements of a st at enent _t ype record are defined in 6.1.4.2.1 —-6.1.4.2.4

NOTE— Although no specific element of a statement is required, a statement must contain at
least one or more of these elements. For example, a particular learning objective model requires a
list of specific statement strings, each of which has a specific name, such as “Condition”, “Per-
formance” and “Standard”; a Definition statement matching this model would use the elements
Statement Name and Statement Text.

6.1.4.2.1 Statement ID

Synopsis

statenent _id :
| ong identifier_type,

Description

The i d data element is a label for the interaction. This label shall be unique at least within the
scope of the content object.

Subclause 6.2.6 defines | ong i dentifier type.

NOTE—This standard does not specify how IDs are created, assigned, or resolved.

6.1.4.2.1 Statement name

Synopsis

st at ement _nane :
characterstring,

Description

The i d data element is a label for the interaction. This label shall be unique at least within the
scope of the content object. Examples: "Condition", "Action", "Standard", "Outcome", "Crite-

ria

Copyright © 2004 IEEE. All rights reserved.
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NOTE—This standard does not specify how names are created, assigned, or resolved.

6.1.4.2.1 Statement text

Synopsis
statenent _text : bag of langstring type(1000),

/1 SPM 20 instance of langstring type in the bag
/1 the paraneter value is the SPMfor the |angstring

Description

An optional unstructured textual description of those aspects of the competency referred to by
the Statement Name. Example: "Given a set of integer numbers in the range 1 to 49".

NOTE— The Statement Text may be repeated in multiple languages.

6.1.4.2.1 Statement token

Synopsis
st aterment _t oken :
vocabul ary_type,

@abul ary type = record

sour ce:;
characterstring(iso-10646-1),
/1 SPM 1000 characters
val ue:
characterstring(iso-10646-1),
/1 SPM 1000 characters
[DR4]) ,

Description

An optional vocabulary token, along with an identifier of the source of the vocabulary. This
allows the use of controlled terms (vocabularies) instead of, or along with, free-form statement
text.

The source element is an indication of the source of the value. It may be a URI that identifies a
formal vocabulary definition. For example, "http://www.vocabularies.org/OSList".

The value element is the actual token value, from a list of tokens defined in the source. For
example, “MRS_15”

NOTE 1— This approach to controlled terms (vocabularies) follows that used in metadata stan-
dards such as IEEE LOM. The token is just a string; it does not have to be a human language
word and does not have to be meaningful. The “source” typically defines the meaning of the to-
ken, either by reference to a standard or by the fact that the data in the "source" element is a URL
to a human or machine-readable description of the vocabulary terms.

Copyright © 2004 IEEE. All rights reserved.
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NOTE 2—This standard does not specify how vocabularies are created, assigned, or resolved.

6.1.5 Metadata

Synopsis
net adat a :
record

(

rcd_schemma:
characterstring(iso-10646-1),
/1 SPM 1000 characters
rcd_schena_versi on:
characterstring(iso-10646-1),
/1 SPM 1000 characters
addi ti onal _net adat a:
bag of any type,
/1 SPM 10 of any type in the bag
),

Description

Embedded metadata about this RCD.

The components of met adat a are defined in 6.1.5.1 - 6.1.5.3

6.1.5.1 RCD schema

Synopsis
rcd_schenma :
characterstring(iso-10646-1),
// SPM 1000 characters
Description
Describes the schema that defines and controls this RCD data.instance.

NOTES

1—If this element is omitted then a value of “IEEE 1484.20” should be assumed (i.e., default in-
terpretation of elements). Different values may be used to signal application profiles but must not
be used to replicate the purpose of other elements such as Model.

2—This element does not describe the schema of the embedded metadata defined in 6.1.5.3.
Every instance of embedded metadata, if any, should include its own schema description.

Copyright © 2004 IEEE. All rights reserved.
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6.1.5.2 RCD schema version

Synopsis

rcd_schenma version :
characterstring(iso-10646-1),
[/ SPM 1000 characters

Description
Describes the version of the schema described by r cd_schena.

NOTE—If this element is omitted then a value of “1.0” should be assumed.

6.1.5.3 Additional metadata

Synopsis

addi ti onal _netadata :
bag of any type, // SPM 10 of any type in the bag

Description

Optional additional embedded Metadata describing this RCD.

If a metadata record is included, it is recommended that this record conform to IEEE 1484-
12.1-2002: Standard for Learning Object Metadata (IEEE LOM). In such conforming records,
the version of the Metadata Specification standard is given in the meta-metadata element of
the metadata record.

NOTES:

1—Useful metadata defined in the IEEE LOM include additional identification as an entry in
one or more catalogues, information about the author, the creation date, and the coverage (in
the sense of the Dublin Core as adopted by the IEEE LOM.) The Relation element may be
used to relate a definition to a prior version of the definition, and one or more Classification
elements may be used to indicate where this particular definition fits in a taxonomy of compe-
tencies or educational objectives.

2—More than one metadata record is allowed in the bag, but if there is more than one record
each record should conform to a different metadata specification. An implementation must
accept any metadata record that it cannot interpret, but it is not required to interpret such
metadata records.

3—A particular binding specification or application profile may impose additional restrictions
or requirements.

Copyright © 2004 IEEE. All rights reserved.
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6.2 Auxiliary data types

The following data types are used in conjunction with the data elements described in Clause
6.1.

6.2.5 LangString type

Synopsis
type langstring_type(length) =
record
(
| anguage :
| anguage_t ype,
string :

characterstring(iso-10646-1)
/1 SPM The | ength paraneter

);
Description

This data type consists of a language specification for a string and the string itself.

Examples

The following are three examples of localized strings: " | nf or mati on Technol ogy" in
French, "l ocal i zat i on" in British English, and " xxx" in Japanese hiragana.

( "fr", "Technol ogies de |"infornmation" ) @:5]
( "en-3&", "localisation" ),
( "jp-JP-jisx208", "xxx" ),

6.2.5.1 Language

Synopsis

| anguage :
characterstring(iso-646),
/1 SPM 250 characters

Description

The | anguage data element specifies the language of the localized string. The format of this
data type is a character string consisting of a required language code followed by multiple,
optional, hyphen-prefixed subcodes (see examples below).

The following rules apply to the language code part of the character string:
— 2-letter codes are defined by ISO 639-1.
— 3-letter codes are defined by ISO 639-2.

Copyright © 2004 IEEE. All rights reserved.
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— The value prefix "i " is reserved for registrations defined by the Internet As-
signed Numbers Authority (IANA).
— The value prefix " x" is reserved for private use.

The following rules apply to the first subcode part of the character string:

— 2-letter subcodes are ISO 3166—1 alpha-2 country codes.
— Subcodes of from 3 to 8 letters are registered with IANA.

Rules for additional subcodes are unspecified.

NOTE—The language code is normally given in lower case and the subcodes (if any) in upper
case. However, the values are case insensitive.

Examples

"en- GB"

" de"

“fr-CA"

nig

"grc" (Ancient Greek, until 1453)

"en- US- phi | adel phi a"

"eng- GB- cockney"

"map- PG bui n" (Austronesian - Papua New Guinea Buin)
"gem US- pennsyl vani a"

6.2.5.2 String

Synopsis

string :
characterstring(iso-10646-1),
/1 SPM The | ength paraneter

Description

The st ri ng data element contains the text of the localized string.

6.2.6 Long identifier type

Synopsis

type long_identifier_type =
record (
catal og: characterstring(iso-10646-1),
/!l SPM 4000 characters
entry: characterstring(iso-10646-1)
[/ SPM 4000 characters

Copyright © 2004 IEEE. All rights reserved.
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Description

This data type is an identifier (a label) that is intended to be unique within the context of usage
of the RCD. The catalog and entry values shall conform to the syntax for Uniform Resource
Identifiers (URISs) as defined by RFC 2396. The catalog and entry values may be concatenated
as a single character string in an application profile or binding. If the catalog and entry values
are concatenated, the resulting character string shall conform to the syntax for Uniform Re-
source Identifiers (URIs) as defined by RFC 2396.

NOTES

1—This standard recommends that if an application profile or binding specifies a concatenated
format for the identifier, the result be in the form of a globally unique identifier in the form of a
Uniform Resource Name (URN) (see RFC 2141 [AS]).

[Question: Should there be a note recommending that in practice catalog and entry lengths
should be limited, so that the total length of a concatenated identifier would be no more than
4000 characters?]

Copyright © 2004 IEEE. All rights reserved.
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Annex A

(informative)

Bibliography
[Editing note: To be reformatted to use [A1] ref syntax like IEEE 1484.11.1, and reor-

dered/renumbered in same order as in text; anything not referenced in text to be re-
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http://www.imsglobal.org/implementationhandbook/imsrid_handv
Ip0.html, IMS Persistent, Location-Independent, Resource Identifier
Implementation Handbook version 1.0

http://www.lsda.org.uk/ (Learning and Skills Development Agency)

Robert Mager, 1984. Preparing Instructional Objectives, 2nd Edition.
Lake Pub. Co., Belmont, CA.

http://www.nocn.org.uk/ (National Open College Network)

http://www.academicinnovations.com/noicc.html (National Occupa-
tional Information Coordinating Committee: High School Student
Competencies and Indicators)

http://online.onetcenter.org/ (or
http://www.access.gpo.gov/o net/datadict/datadict.pdf)

http://lItsc.ieee.org/doc/wg20/CompDeflnit.doc (Base document from
P1484.20)

http://www.ous.edu/pass/standards/admission.html Profi-

ciency-based Admissions Standards System)

(Oregon

http://www.tier.net/tcenters/scans.htm (Secretary’s Commission on
Achieving Necessary Skills: Competencies)

http://www.adlnet.org (ADL SCORM)

http://www.adtdl.army.mil/atdls.htm (Total Army Training System)
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Annex B

(informative)

Sample XML Binding Schema

This standard does not define any specific binding for the data model. However, related standards may reference this standard and define
bindings.

This example illustrates existing practice using an XML schema defined by the IMS Global Learning Consortium. This XML Schema in-
stance uses a different label for the root data element ("rdceo" instead of "rcd"). It is not required that an implementation of this standard use
the exact same labels for data element or types labels as those used in this standard, as long as the elements and types themselves are semanti-
cally equivalent.

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schenmm target Namespace="http://ww. i nsgl obal . org/ xsd/i msrdceo_r oot vip0"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena" xm ns="http://ww. i nsgl obal . org/ xsd/i nsrdceo_r oot vip0"
el ement For mDef aul t =" qual i fi ed" attri but eFornDef aul t ="unqual ified">
<Xs: group name="extel enent">
<xs:annot ati on>
<xs: document ati on>ext ensi on mechani sm for el ement s</ xs: docunent ati on>
</ xs: annot ati on>
<XS:sequence>
<xs:any namespace="##ot her" processContents="strict" maxCOccurs="unbounded"/>
</ xs: sequence>
</ xs: gr oup>
<xs: el ement nane="rdceo">
<xs:annot ati on>
<xs: docunent ati on>A single definition of a conpetence, educational objective
et c</ xs: document ati on>
</ xs: annot ati on>
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<xs: conpl exType>
<XS:sequence>
<xs:elenment ref="identifier" mnCccurs="1" maxCccurs="1"/>
<xs:elenment ref="title"/>
<xs: el enent ref="description" m nCccurs="0"/>
<xs:elenent ref="definition" mnOccurs="0" nmaxCccurs="unbounded"/ >
<xs: el enent ref="nmetadata" m nCccurs="0"/>
<xs:sequence m nQccurs="0">
<xs:group ref="extel erent"/>
</ xs: sequence>
</ xs: sequence>
<xs:anyAttri bute namespace="##other" processContents="strict"/>
</ xs: conpl exType>
</ xs: el emrent >
<xs: el ement nane="langstring">
<xs:annot ati on>
<xs: docunentation>A string in a human | anguage</ xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exType>
<xs: si npl eCont ent >
<xs: extensi on base="xs:string">
<xs:anyAttri bute nanmespace="##ot her" processContents="strict"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs:el enment nane="title">
<xs:annot ati on>
<xs:documentation>A title for the definition</xs:docunmentation>
</ xs:annot ati on>
<xs: conpl exType>
<XS:sequence>
<xs: el enment ref="langstring" maxCccurs="unbounded"/ >
<xs:sequence m nQccurs="0">
<xs:group ref="extelement"/>
</ xs: sequence>
</ xs: sequence>
<xs:anyAttribute namespace="##other" processContents="strict"/>
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803 </ xs: conpl exType>

804 </ xs: el enent >

805 <xs: el ement name="identifier">

806 <xs:annot ati on>

807 <xs: document ati on>Cat enated form of the identifier of a RDCEO</xs:docunentation>
808 </ xs: annot ati on>

809 <xs: conpl exType>

810 <xs: si npl eCont ent >

811 <xs: ext ensi on base="xs:anyURl ">

812 <xs:anyAttri bute namespace="##other" processContents="strict"/>
813 </ xs: ext ensi on>

814 </ xs: si npl eCont ent >

815 </ xs: conpl exType>

816 </ xs: el enent >

817 <xs: el enent nane="descri ption">

818 <xs:annot ati on>

819 <xs: docunent at i on>A description for the definition</xs:docunentation>
820 </ xs: annot at i on>

821 <xs: conpl exType>

822 <XS: sequence>

823 <xs: el enent ref="langstring" maxCccurs="unbounded"/>

824 <xs: sequence m nCccurs="0">

825 <xs:group ref="extel enent"/>

826 </ xs: sequence>

827 </ xs: sequence>

828 <xS:anyAttribute nanespace="##ot her" processContents="strict"/>

829 </ xs: conpl exType>

830 </ xs: el enent >

831 <xs: el ement name="definition">

832 <xs:annot ati on>

833 <xs:document ati on>A structured form of the definition</xs:docunmentation>
834 </ xs: annot at i on>

835 <xs: conpl exType>

836 <XS: sequence>

837 <xs: el ement ref="nodel" m nCccurs="0"/>

838 <xs: el ement ref="statenment" maxQCccurs="unbounded"/>

839 <xs: sequence m nCccurs="0">

840 <xs:group ref="extel enent"/>
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</ xs: sequence>
</ xs: sequence>
<xs:anyAttribute namespace="##other" processContents="strict"/>
</ xs: conpl exType>
</ xs: el emrent >
<xs: el enent nane="nodel ">
<xs:annot ati on>
<xs: document ati on>The nodel identification for the structured definition</xs:documentation>
</ xs:annot ati on>
<xs: conpl exType>
<xs: si nmpl eCont ent >
<xs: extensi on base="xs:string">
<xs:anyAttri bute namespace="##ot her" processContents="strict"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nane="stat enent">
<xs:annot ati on>
<xs: document ati on>A conponent part of a structured definition</xs:docunentation>
</ xs: annot ati on>
<xs: conpl exType>
<XS:sequence>
<xs: choi ce>
<xs:elenment ref="statenenttext"/>
<xs: el enent ref="statenenttoken"/>
</ xs: choi ce>
<xs:sequence m nQccurs="0">
<xs:group ref="extel erent"/>
</ Xs: sequence>
</ xs: sequence>
<xs:attribute nane="statenentid" type="xs:1D'/>
<xs:attribute name="stat enent nane" type="xs:string"/>
<xs:anyAttribute namespace="##other" processContents="strict"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enment nane="statenenttext">
<xs:annot ati on>
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879 <xs:document ati on>Used for statements with free-formtext</xs:docunmentation>
880 </ xs: annot at i on>

881 <xs: conpl exType>

882 <XS: sequence>

883 <xs: el enent ref="1angstring" nmaxQccurs="unbounded"/ >

884 <xs: sequence m nCccurs="0">

885 <xs:group ref="extel enment"/>

886 </ xs: sequence>

887 </ xs: sequence>

888 </ xs: conpl exType>

889 </ xs: el enent >

890 <xs: el ement name="source">

891 <xs:annot ati on>

892 <xs:document ati on>Source identification for a vocabul ary token</xs:docunentation>
893 </ xs: annot ati on>

894 <xs: conpl exType>

895 <xs: si npl eCont ent >

896 <xs: ext ensi on base="xs:string">

897 <xs:anyAttribute namespace="##ot her" processContents="strict"/>
898 </ xs: ext ensi on>

899 </ xs: si npl eCont ent >

900 </ xs: conpl exType>

901 </ xs: el enent >

902 <xs: el ement name="val ue" >

903 <xs:annot ati on>

904 <xs: docunent at i on>A vocabul ary t oken</ xs: docunent at i on>

905 </ xs: annot at i on>

906 <xs: conpl exType>

907 <xs: si npl eCont ent >

908 <xs: ext ensi on base="xs:string">

909 <xs:anyAttribute nanespace="##ot her" processContents="strict"/>
910 </ xs: ext ensi on>

911 </ xs: si npl eCont ent >

912 </ xs: conpl exType>

913 </ xs: el enent >

914 <xs: el ement nanme="net adat a" >

915 <xs:annot ati on>

916 <xs: docunent ati on>A cont ai ner for netadta</xs: docunentation>
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917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942

944
945
946
947
948
949
950
951
952
953
954
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</ xs: annot ati on>
<xs: conpl exType>
<XS: sequence>

Draft P1484.20 WD 01 rough

<xs: el enment ref="rdceoschenmn" m nCccurs="0"/>
<xs: el enent ref="rdceoschemaversion" ni nQccurs="0"/>
<xs: sequence m nCccurs="0">

<xs:group ref="extel enent"/>

</ xs: sequence>
</ xs: sequence>

<xs:anyAttribute namespace="##other" processContents="strict"/>

</ xs: conpl exType>
</ xs: el ement >

<xs: el ement nane="st at enent t oken" >

<XSs: annot ati on>

<xs: docunment ati on>Used for statements with token values (vocabul ary use)</xs: docunent ati on>

</ xs: annot ati on>
<xs: conpl exType>
<XS: sequence>

<xs: el enent ref="source"/>

<xs: el enent ref="val ue"/>

<xs: sequence m nCccurs="0">
<xs:group ref="extel enent"/>

</ xs: sequence>
</ xs: sequence>

<xs:anyAttribute namespace="##other" processContents="strict"/>

</ xs: conpl exType>
</ xs: el ement >

<xs: el enent nane="rdceoschema" >

<XSs: annot ati on>

<xs: document ati on>The identity of the RDCEO schema - assuned to be IM5 RDCEO if ab-

sent . </ xs: docunent ati on>
</ xs: annot ati on>
<xs: conpl exType>

<xs: si nmpl eCont ent >

<xs:extension base="xs:string">
<xs:anyAttri bute nanmespace="##other" processContents="strict"/>

</ xs: ext ensi on>
</ xs: si npl eCont ent >

Copyright © 2004 IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.

28



955
956
957
958
959
960
961
962
963
964
965
966
967
968
969

970

13 May 2004

</ xs: conpl exType>
</ xs: el ement >

Draft P1484.20 WD 01 rough

<xs: el ement nane="rdceoschenaver si on">

<XSs: annot ati on>

<xs: docunent ati on>The version of the RDCEO schema - assuned to be 1.0 if absent</xs: docunentati on>

</ xs: annot ati on>
<xs: conpl exType>
<xs: si nmpl eCont ent >

<xs: extensi on base="xs:string">
<xs:anyAttri bute namespace="##ot her" processContents="strict"/>

</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el enent >
</ xs: schema>

Copyright © 2004 IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.

29



	Abstract:
	Keywords:
	Introduction
	Participants
	Acknowledgements
	Contents
	Overview
	1.1 Scope
	1.2 Purpose

	References
	Definitions
	3.1 Abbreviations and acronyms

	Conformance
	4.1 Data instances
	4.5 Smallest permitted maximum values

	Conceptual model (informative)
	5.1 Functional overview
	5.2 Data model overview
	5.3 Taxonomies of Reusable Competency Definitions

	Data model
	Reusable Competency Definition

	Synopsis
	Description
	
	Identifier


	Synopsis
	Description
	
	6.1.2 Title


	Synopsis
	Description
	
	6.1.3 Description


	Synopsis
	Description
	
	6.1.4 Definition


	Synopsis
	Description
	
	
	6.1.4.1 Model source



	Synopsis
	Description
	
	
	6.1.4.2 Statements



	Synopsis
	Description
	
	
	6.1.4.2.1 Statement ID



	Synopsis
	Description
	
	
	6.1.4.2.1 Statement name



	Synopsis
	Description
	
	
	6.1.4.2.1 Statement text



	Synopsis
	Description
	
	
	6.1.4.2.1 Statement token



	Synopsis
	Description
	
	6.1.5 Metadata


	Synopsis
	Description
	
	
	6.1.5.1 RCD schema



	Synopsis
	Description
	
	
	6.1.5.2 RCD schema version



	Synopsis
	Description
	
	
	6.1.5.3 Additional metadata



	Synopsis
	Description
	Auxiliary data types
	6.2.5 LangString type


	Synopsis
	Description
	Examples
	
	
	6.2.5.1 Language



	Synopsis
	Description
	Examples
	
	
	6.2.5.2 String



	Synopsis
	
	
	
	Description


	6.2.6 Long identifier type


	Synopsis
	Description

