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Purpose of this document:

This document is submitted to the IEEE Learning Technology Standards Committee for the purpose of discussion as a possible base document for the Competency Definition standard working group, as well as to other organizations involved in the specification of learning technology standards for consideration in their work. It is not and should not be considered a complete or finished document.  

The opinions and statements expressed in this version of the document are Claude Ostyn’s, and not necessarily those of Asymetrix Learning Systems, Inc. or those of the other working group members.

Abstract

This standard specifies the data elements for Competency Definition data objects. Competency Definition data objects are used to specify competencies, skills and learning objectives in a Learning Management System and in Competency Profiles. For example, a Competency profile may be part of a learner profile in such a system, or it may describe the skills required for a particular task or job. Such a profile would reference Competency Definitions stored in a repository, but not include the actual definitions. The data values that describe a competency can be stated very formally, as in a three-part skill or learning objective that qualifies a performance with conditions and criteria, or less formally if there is no easily expressible way to measure the competency. Competency Definition data objects are typically supplemented by metadata that identify the source and other important characteristics of the Competency Definition. This standard does not cover Certification or any other application that uses Competency Definition records by reference.
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Introduction

This introduction provides some background on the rationale used to develop this draft standard.

This draft standard describes a data model for reusable Competency Definitions in Learning Management Systems and individual Competency Profiles

This standard is designed to help organizations and individuals:

· Learning Management System implementers and users

· Training Managers and Human Resource Managers 

· Instructors and instructional designers 

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 Definition

· Provide a unique identifier as the means to unambiguously reference a reusable Competency 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 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

1.1. Foreword

<TBD - include foreword as required by IEC and ISO>

1.1.1. History

<development history of the document, and statements on the structure of the document>

Draft 0.1 by Claude Ostyn March 1999 – Limited circulation
Draft 02 by Claude Ostyn April 999 – Limited circulation
Draft 0.2b by Claude Ostyn May 1999 – public posting

1.1.2. Description of Purpose

<brief statement (2-3 paragraphs) about the purpose of the standard>

1.1.3. Revision Information

Draft 0.2 19990401 -- Clarification that scope does not include certification methods or records, or individual competency profiles.

This is draft 0.2a 19990407  - First draft, amended following preliminary 
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1. Overview

<describe the scope of the standard; include if necessary, the purpose, applications, and other areas that the working group considers relevant.  These optional sections should be presented as sub-topics in this section.>

1.2. Scope

This standard shall specify the mandatory and optional data elements that constitute a Competency 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 Definition

· Provide a unique identifier as the means to unambiguously reference a reusable Competency 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 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 semantically 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 management 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 individuals 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 references to the definitions for competencies to be acquired. 

1.3. 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 definitions of the terms "Learning Objective", "Competency" and "Skill", and very little agreement 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:

· A common data model that allows the building of various competency models, hierarchies 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 collection. 

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

This standard specifies a common data model for relationship information between Competency Definitions, such as one would find in a particular hierarchy of related learning objectives.

2. References

This standard shall be used in conjunction with the following publications.  When the following standards are superseded by an approved revision, the revision shall apply.

IEEE P1484.12 Learning Object Metadata (Currently available only as draft 2.5)

3. Definitions

Competency profile
A set of competencies, that may include more general and more specific competencies, and that may be organized as a hierarchy. 

Certification
The acknowledgement of some competency by some authority.

Competency
The knowledge or skill that enables a person to perform a task or demonstrate a specific ability. See skill.

Learning Management System
A system that manages the assignment, access and delivery of learning resources and tracks the progress of learners. 

Learning objective condition
A description of the training situation or environment  under which the learner must perform the task or action specified in a learning objective.  It includes any pertinent influence on learning objective performance, including  identification of materials, facilities, and equipment the learner must have to perform the objective. 

Learning Objective
A precise three-part statement describing what the learner is to be capable of accomplishing in terms of the expected learner performance under specific conditions to specific accepted criteria.  Learning objectives clearly and concisely describe learner performance required to demonstrate competency in the material being taught.

Metadata
Data that describes other data.
Skill
(a) A learned power of doing something competently : a developed aptitude or ability (e.g. <language skills>)
(b) The ability to perform a job related activity which contributes to the effective performance of a task performance step. 
Special condition
(US MIL) A performance condition which occasionally occurs and affects soldier ability to perform the critical task to the established standard.  These special conditions include, but are not limited to, wearing of MOPP4, NVD, or SCUBA when performing the task. 

4. Data included in, or associated with a Competency Definition record

A Competency Definition record shall contain mandatory and optional data elements. Additional metadata information as specified in IEEE P1484.should typically be associated with the Competency Definition record in a practical implementation.

4.1. Data included in a Competency Definition Record

The Competency Definition record shall contain the minimum set of elements defined in Table 1. Additional desirable elements are already specified in IEEE P1484.12 metadata standard and shall not be duplicated within a Competency Definition Record, but shall be provided in an associated metadata record as described in the "Metadata for a Competency Definition Record" section of this standard. 

4.1.1. Obligations

1.1.1.1. Mandatory data

Mandatory data elements are identified in Table 1. A mandatory element must have a value other than NULL.

1.1.1.2. Optional data

Optional data elements are identified in Table 1. 

1.1.1.3. Conditional data

The core set of data elements does not include conditional elements.

4.1.2. Extensions

1.1.1.4. Additional data elements

A Competency Definition record shall be extensible, that is, an implementation may add elements to the record. For example, a military implementation might add a data element named "Special_Condition".

1.1.1.5. Obligation override

An implementation may treat an optional element as mandatory, but shall never treat a mandatory element as optional. Implementations, and in particular creation, editing and validation tools for Competency Definitions, may treat an optional element such as Conditions or Criteria as mandatory based on a value given to the ObjectiveType of the Competency Definition. For example, a Learning Objective editing tool may treat Conditions and Criteria as mandatory.

1.1.1.6. Handling of extensions

Applications or system that comply with this standards shall not be required to interpret extension data elements. If an unknown extension data element is encountered in a Competency Definition record, a compliant application or system that only reads such records shall ignore the extension data element without error.

1.1.1.7. Lossless handling of extensions

 If a compliant application or system reads a record that contains extensions and retransmits, or rewrites the record using the same coding as when the record was read, it shall also transmit or write the extension data elements along with the standard data elements. 

<<ISSUES>>

Tyde Richards wrote: There are several models of objectives and skills floating around. Assuming, for the sake of illustration, that we are using Gagne's model, an objective could be made up of the following five components. The goal is to unambiguously declare an objective/skill/competence that can be mastered. Also needed are data elements to address the relationship between "objectives" and lifecycle considerations.

· situation

· learned capability verb

· object

· action verb

· tools, constraints, or special conditions

Language issue: Simplicity vs complexity of the data record. Should the text elements be langstring, i.e. like metadata allow more than one string for an element, with each string in a different language? If it is so, how can we trust that the "shape" of a record will correspond to the ObjectiveType in all languages? Would it not be better to have a separate record for each language? 

Table 1:  Data Elements in a Competency Definition

Data Element
Obliga-tion
Type
Description

UUID
Mandatory
UUID
A string that uniquely identifies this object among all other Competency Definition data records in the universe, using the format defined in RFC <TBD>, or an equivalent certifiable format.

ObjectiveType
Optional
Text
An string indicating the type of objective or Competency Definition. This identifier may be used by content management and intelligent tutoring systems to filter or select this data object, and by tools to determine how strictly to define Conditions and Criteria. 

The minimal set of recognized ObjectiveType values is specified in table 2. 

Performance
Mandatory
Text
A statement describing a performance, action or other verifiable competency, as defined in a typical three part learning or behavioral objective statement..

Conditions
Optional

(see note)
Text
A statement describing the conditions under which the performance, action or competency described in Performance should be evaluated, as defined in a typical three part learning or behavioral objective statement. 

Criteria
Optional (see note)l
Text
A statement describing the criteria by  which the performance, action or competency described in Performance should be evaluated, as defined in a typical three part learning or behavioral objective statement..

Name
Optional
Text
A string that identifies this data object. If not used, or if there is possible conflict with another name, the UUID shall be used instead of the name to establish the identity of the object.

Version
Mandatory
Number
A number that is incremented at each revision of this data object. Translation or modification of the Superseded data element does not constitute a revision. If a revision is significant, an entirely new data object should be created with a new UUID.

Superseded
Optional
UUID
If this Competency Definition was superseded by another one, UUID of the new definition.

Replaces
Optional
UUID
If this Competency Definition supersedes another Competency Definition, UUID of the older definition.

Absolute
Mandatory
Boolean
True if the competency is considered absolute, that is, if partial competency as a fraction of total competency is not allowed. For example, fractional competency may be allowed in playing the violin, but not in performing a life-critical task.

Table 2:  Defined values for the ObjectiveType data element

Terse value
Verbose value
Description

<none> or NULL
<none> or NULL
This is a general purpose Competency Definition, and may be interpreted as a learning objective, skill or competency.

A
Analytical
This data object defines a complex analytical competency.

B
Behavioral
This data object defines a "classic" behavioral objective.

C
Competency
This data object defines a general purpose competency, which is typically a combination of skills and or knowledge and can be difficult to measure in a simple performance.

G
Goal
A goal, or general objective, as usually defined outside of the instructional design community. This type of objective does not have the precision of a learning objective and usually does not specify Conditions or Criteria

I
Instructional
This data object defines a traditional performance-based Instructional objective.

K
Knowledge
This data object defines a knowledge objective, which is typically difficult to measure in a simple performance

L
Learning
This data object defines a "classic" 3-part performance-based Learning Objective

P
Proficiency
This data object defines proficiency.

S
Skill
This data object defines a skill.

Note: A compliant implementation may support additional values for ObjectType, but for maximum compatibility implementations should use only the values specified in this standard. A compliant implementation shall not be required to support those values. Unrecognized values shall be treated as <none> or NULL. 

<Lists: can be numbered or unnumbered.>

4.2. Metadata for a Competency Definition Record

The Competency Definition metadata shall contain the minimum set of elements defined in Table 3. These elements are already specified in IEEE P1484.12 metadata standard and shall not be redefined for the purpose of this standard, with the exception that some of the elements that are optional in P1484.12 are mandatory in this standard. Table 3 lists only the elements from P1484.12 that are mandatory in this specification but not in the P1484.2 specification.

Table 3:  MetaData Elements for a Competency Definition <work in progress>
Data Element
Obligation
Description


Mandatory


< REST OF TABLE TBD> 



4.3.  Bindings and coding

4.3.1. Data Type definitions

Table 4:  Data types <work in progress>

Primitive Data Type
Definition

Binary
Base64 per RFC-1531. [[MIME]]

Boolean
"0" or "1".

Number
Text composed with the digits "0", "1", "2", "3", "4", "5", "6", "7", "8", "9".

LangString
Text with an optional prefix identifying a locale and language in ISO format << DETAILS TO BE FILLED IN HERE >>. 

String
Text

Text
[UTF-8]

URI
[URI]

UUID
[UUID] (see http://www.opengroup.org/onlinepubs/9629399/apdxa.htm)

Universal Unique Identifier is defined by the Open Group [OG-UUID]. The UUID format as specified consists of 32 hexadecimal digits, with optional embedded hyphen characters. Per the requirements in the Universal Unique Identifier specification, Competency Definition record implementations MUST ignore all hyphens when comparing UUID values for equality, regardless of where the hyphens occur. Also, note that comparisons MUST be case insensitive




5. Appendices

<List in separate subsections any additional information or exhibitions necessary to explain the contents or concepts of the document.  Any annex must be referred to in the body of the document; do not include any additional information here which is not essential to the presentation of the standard.>

6. Index

<Include a standard index IF it is deemed necessary or is helpful to the reader. Any index entries must be formatted using the Chicago Manual of Style.> 

