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ADL Plug Fest VI


CLEO Extensions for Controlled Vocabularies and New Elements
	LOM Number
	Name
	Explanation
	Described in Section
	Taxonomy Category

	1.8
	Aggregation Level
	Identifies the aggregation hierarchy level of the content
	3.1.1
	Vocabulary Substitution

	5.2
	Learning Resource Type
	Identifies the instructional purpose of the object
	3.1.2
	Vocabulary Substitution

	5.9.1
	Typical Learning Time Range
	Identifies the approximate or typical length of time range it takes to work with or through this learning object for the typical intended target audience.
	3.1.3
	CLEO LOM extension – New Element

	5.12
	Cognitive Domain
	Identifies the cognitive level
	3.1.4
	CLEO LOM extension

	5.13
	Cognitive Strategy
	Identifies the cognitive strategy used in conjunction with Cognitive Domain and Learning Resource Type.
	3.1.5
	CLEO LOM extension

	9.1
	Purpose
	Extends purpose to include vocabulary to identify business purpose
	3.1.6
	Corporate-specific LOM extension


LOM 1.8 Aggregation Level (CLEOv1.0 Controlled Vocabulary)
	Value 
space
	
Definition
	Terms used for this level by the organization

	
	
	AICC
	Cisco
	Microsoft
	Sometimes

	0
	Source content
	
	Raw Content
	Source Content
	

	1
	Finalized content from above.  Object that is intended to be used only within a containing context
	Object
	"Baked"
	Production Content
	Assets, Elements

	2
	A meaningful visual image and any interaction associated with that image.  The contents of a single CRT presentation that appears at a single point in time during a lesson. Equates to list of Learning Resource Types
	Frame Screen
	Block
	
	

	3
	Smallest sequenceable unit of aggregation. Satisfies an enabling objective
	Sequence
	Topic / Target Indicator
	Item / Topic
	RIO, SCO

	4
	Step (can be recursive) e.g. assessment, tutorial parts within a lesson
	Topic
	
	
	

	5
	Lesson (typically maps to a "terminal learning objective")
	Lesson/AU
	Lesson / Objective
	Lesson
	RLO

	6
	Undifferentiated Block
	Module
Block
	
	
	

	7
	Segment of "Level 9", e.g. assessment, tutorial (can be recursive).  A block where you have assigned a specific purpose
	Sub Chapter
Block
	Module / Chapter (no recursion allowed)
	Module
	

	8
	Particular path through a course 
	Chapter
Block
	
	
	Possible use of “Track” within Aspen

	9
	Course or similar aggregation of resources intended for distribution as a complete unit
	Course
	Course
	Course
	

	10
	Collection of "Level 9" selected from a curriculum.  Particular path through a curriculum
	
	Track
	Track 
Job Role
	For example, a visual mapping to a Systems Administrator certification

	11
	Collection of learning resources for a field of study
	Curriculum
	Curriculum
	Curriculum
Job Hierarchy (IT Pro/Dev)
	

	12
	Library (super-collection)
	
	
	Library
	


LOM 5.2 Learning Resource Type (CLEOv1.0 Controlled Vocabulary)

	Value space
	Description

	additional resources
	Information provided to the learner about additional resources or next steps in the learning process.

	analogy
	Present an analogy for the topic

	assessment
	Assess learner performance

	assessment item
	Single assessment item, typically intended for inclusion in an assessment, practice or learning sequence as a check on learning

	attractor
	Attract the learner's attention. Typically has little or no instructional intent.

	community
	Unspecified collaboration or community resource, such as chat room, etc.

	content
	Any presentation or informative content that is not practice or assessment.  Ideally used as a statement of fact.  

	cycle charts
	Illustrate process cycles

	decision path
	Illustrate decision paths

	definition
	Provide a definition

	demonstration
	Demonstrate (more engaging than presentation)

	example
	Provide an example

	feedback
	Provide feedback (usually related to another resource such as a practice resource)

	glossary
	Resource is a glossary

	guidance
	Provide learning guidance on the topic (e.g. roadmap, hints, etc.) Usually related to another resource such as a practice resource

	guidelines
	Provide rules that require principle-based judgment  

	importance
	Impress the importance of the topic

	introduction
	Introductory information, smaller in scope than an Overview

	non example
	Counter-example of the topic

	notes
	Notes and glosses (intended user MD element defines target user)

	objectives
	Inform learner of learning objectives

	outline
	Provide an overview of content structure

	overview
	Provide a comprehensive overview

	practice
	Elicit learning through practice (generic)

	prerequisites
	Inform learner about prerequisites

	presentation
	Present information about the topic

	principle statement
	Memorable statement of principle

	recall prior
	Recall prior knowledge on the same topic

	reference
	Resource contains unspecified reference information (other than Glossary)

	reinforcement
	Enhance retention or transfer of learning

	scenario
	Scenario illustrating instance of the topic

	stage
	Sequential element of a process

	step
	Sequential element of a procedure

	summary
	Provide a comprehensive summary of a collection of objects


LOM 5.12 Cognitive Domain  (CLEOv1.0 Controlled Vocabulary)

	Value Space
	Conceptual Reference
	Description

	knowledge
	Bloom
	Verbs: Define, memorize. name, recall, repeat

	comprehension
	Bloom
	Verbs: Describe, discuss, explain, express, identify, locate, recognize, report, restate, review, tell

	application
	Bloom
	Verbs: Apply, calculate, demonstrate, dramatize, employ, illustrate, interpret, operate, practice, schedule, sketch, translate, use

	analysis
	Bloom
	Verbs: Analyze, compare, contrast, debate, diagram, differentiate, distinguish, examine, inspect, inventory, relate, solve, question

	synthesis
	Bloom
	Verbs: Arrange, assemble, collect, compose, construct, create, design, formulate, manage, organize, plan, prepare, propose, reorganize, set up

	evaluation
	Bloom
	Verbs: Appraise, assess, choose, conclude, discriminate. estimate, evaluate, judge. justify, measure, rate, revise, score, select, value

	remember
	Merrill
	The learner is required to search and recall from memory a particular item of information (can be equated to Blooms at Knowledge and Comprehension)

	use
	Merrill
	The learner must directly apply the information to a specific case (can be equated to Blooms at Application and higher)

	find
	Merrill 
	(Generalization) The learner uses the information to derive a new abstraction (concepts, principles, etc.)


LOM 5.13 Cognitive Strategy (CLEOv1.0 Controlled Vocabulary)
	Value Space
	Conceptual reference
	Description

	concept
	Clark
	Used to teach a group of objects, symbols, ideas, or events that, 1) are designated by a single word or term, 2) share a common feature, 3) Vary on irrelevant features

	fact
	Clark
	Used to teach unique, specific, one-of-a-kind pieces of information. Facts are presented as statements, data, or pictures of specific objects.

	procedure
	Clark
	Used to teach a procedure performed on the job. In order to be successful, the procedures must be clear and must provide job-based practice for transfer to the job. Specifically: 1) A procedure is a sequential set of steps to be followed by one individual to accomplish a task or make decisions, 2) A procedure lists directions for procedural tasks, 3) Actions within a procedure must be done the same way each time (within a given situation).

	process
	Clark
	Used to teach how a system works. Helpful in supporting underlying job tasks, providing motivation, and ensuring overall quality of job performance. A process can be defined as, 1) A flow of events that describes how something works 2) Not a task to be done by one person, 3) A task that involves many persons or organizations, 4) Mechanical, business, or scientific

	principle
	Clark
	Used when you need to create a job task that requires judgment, or when guidelines must be applied to a job situation.


XMLSchema Example:  Extending LOM With New Metadata Elements

In the following example, CLEO proposes to define new metadata elements as standard IMS LOM extensions, Cognitive Strategy, CognitiveDomain and TypicalLearningTimeRange.  These proposed extensions are considered standard because they are not extensions that are unique to a particular organization but are applicable and useful to a broad range of organizations.  

<?xml version="1.0"?>

<!-- filename=cleo_md_ext_v003.xsd -->

<!-- Conforms to w3c http://www.w3.org/TR/xmlschema-1/ 2000-10-24-->

<xsd:schema targetNamespace="http://cleolab.org/xsd/cleo_md_ext_v003"

                      xmlns="http://cleolab.org/xsd/cleo_md_ext_v003"

                  xmlns:xsd="http://www.w3.org/2001/XMLSchema"

                  elementFormDefault="unqualified"

                  version="CLEO Version 0.0.0.3">


<xsd:import namespace="http://www.imsglobal.org/xsd/imsmd_v1p2"


            schemaLocation="imsmd_v1p2p2.xsd"/>


<!-- ******************** -->


<!-- ** Change History ** -->


<!-- ******************** -->


<xsd:annotation>



<xsd:documentation>Version 0.0.1.0</xsd:documentation>



<xsd:documentation> July 24, 2002</xsd:documentation>



<xsd:documentation>To test LOM extension models for CLEO</xsd:documentation>



<xsd:documentation>Specific to current IMS LOM binding</xsd:documentation>


</xsd:annotation>


<!-- ************************** -->


<!-- **      Attributes      ** -->


<!-- ************************** -->

  <xsd:attributeGroup name="typicalLearningTimeRangeAtts">

    <xsd:attribute name="minimumLearningTime" type="xsd:duration"/>

    <xsd:attribute name="maximumLearningTime" type="xsd:duration"/>

  </xsd:attributeGroup>


<!-- ************************** -->


<!-- **     Simple Types     ** -->


<!-- ************************** -->


<xsd:simpleType name="itemModeType">



<xsd:restriction base="xsd:string">




<xsd:enumeration value="browse"/>




<xsd:enumeration value="review"/>




<xsd:enumeration value="normal"/>




<xsd:enumeration value=""/>



</xsd:restriction>


</xsd:simpleType>


<xsd:simpleType name="sourceURIType">



<xsd:restriction base="xsd:anyURI"/>


</xsd:simpleType>


<xsd:simpleType name="vocTokenType">



<xsd:restriction base="xsd:string"/>


</xsd:simpleType>


<!-- ************************** -->


<!-- ** Complex Types  ** -->


<!-- ************************** -->


<xsd:complexType name="cognitiveStrategyVocType">



<xsd:sequence>




<xsd:element ref="sourceURI"/>




<xsd:element ref="vocToken"/>



</xsd:sequence>


</xsd:complexType>


<xsd:complexType name="cognitiveDomainVocType">



<xsd:sequence>




<xsd:element ref="sourceURI"/>




<xsd:element ref="vocToken"/>



</xsd:sequence>


</xsd:complexType>


<xsd:complexType name="typicalLearningTimeRangeType">

                 <xsd:attributeGroup ref="typicalLearningTimeRangeAtts"/>


</xsd:complexType>


<!-- ************************** -->


<!-- ** Element Declarations ** -->


<!-- ************************** -->


<xsd:element name="typicalLearningTimeRange" type="typicalLearningTimeRangeType"/>


<xsd:element name="cognitiveDomain" type="cognitiveDomainVocType"/>


<xsd:element name="cognitiveStrategy" type="cognitiveStrategyVocType"/>


<!-- mode element to be used with content pkg item until simple sequencing spec available  -->


<xsd:element name="mode" type="itemModeType"/>

</xsd:schema>

XMLSchema Example: Extending LOM With Organization-Specific Metadata Elements

In the following example, a number of metadata elements have been defined relevant specifically to an organization.  These extensions are would be communicated to a content partner and agreed upon between both parties.  

   <!-- filename=csco_md_ext_v001.xsd -->

   <!-- this sample is to test a way to extend certain elements in the -->

   <!-- LOM xmlschema to support Cisco specific attributes -->  

   <xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"
            targetNamespace="http://www.cisco.com/elearning/xsd/ciscomd_v001"
            xmlns="http://www.cisco.com/elearning/xsd/ciscomd_v001"
            xmlns:lom="http://www.imsglobal.org/xsd/imsmd_rootv1p2p2"

            elementFormDefault="qualified" version="csco_elearning Version 0.0.1"> 

   <xsd:import namespace="http://www.imsglobal.org/xsd/imsmd_rootv1p2p2"     

            schemaLocation="imsmd_rootv1p2p2.xsd"/> 

   <!-- ************************* -->

   <!-- ** Element Declaration ** -->

   <!-- ************************* -->

   <!-- example of how to create a new element not in LOM -->

   <xsd:element name="ciscocompetency" type="ciscocompetencyType"/>

   <xsd:element name="ciscoskill" type= "lom:taxonpathType"/>

   <xsd:element name="ciscoproficiencylevel" type= "lom:taxonpathType"/>

   <!-- ******************* -->

   <!-- ** Complex Types ** -->

   <!-- ******************* -->

   <xsd:complexType name="ciscocompetencyType" minoccurs="0" maxoccurs="unbounded">

      <xsd:sequence>

         <xsd:element ref="ciscoskill">

         <xsd:element ref="ciscoproficiencylevel">

      </xsd:sequence>

   </xsd:complexType>

</xsd:schema>

XMLSchema Example: Element required, restricted valueset

Below is a representation of the element location in the current IMS Metadata binding.

   <xsd:element name="location" type="locationType"/>

   <xsd:complexType name="locationType">
      <xsd:simpleContent>
         <xsd:extension base="xsd:string">
            <xsd:attributeGroup ref="attr.type"/>
         </xsd:extension>
      </xsd:simpleContent>
   </xsd:complexType>

   <xsd:attributeGroup name="attr.type">

      <xsd:attribute name="type" use="optional" default="URI">

         <xsd:simpleType>

            <xsd:restriction base="xsd:string">

               <xsd:enumeration value="URI"/>

               <xsd:enumeration value="TEXT"/>

            </xsd:restriction>

         </xsd:simpleType>

      </xsd:attribute>

   </xsd:attributeGroup>
In the following example locationType is restricted to only two enumerated values and defined as required.

   <xsd:element name="location" type="locationType" use="required"/>

   <xsd:complexType name="locationType">
      <xsd:simpleContent>
         <xsd:extension base="xsd:string">
            <xsd:enumeration value="URI"/>
            <xsd:enumeration value="Filepath"/>
         </xsd:extension>
      </xsd:simpleContent>
   </xsd:complexType>

XML instance using CLEO standard extensions to IMS schema

This XML example exhibits only the CLEO standard schema extensions

<?xml version="1.0" encoding="UTF-8" ?> 

<lom xmlns="http://www.imsglobal.org/xsd/imsmd_v1p2" 

     xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

     xmlns:cleomd="http://cleolab.org/xsd/cleo_md_ext_v003"

     xsi:schemaLocation="http://www.imsglobal.org/xsd/imsmd_v1p2 imsmd_v1p2p2.xsd http://cleolab.org/xsd/cleo_md_ext_v003 cleo_md_ext_v003.xsd">

<general>

  <title>

    <langstring xml:lang="en">How to select an ideal vacation</langstring>

  </title>

  <catalogentry>

    <catalog>Travel and tourism</catalog>

    <entry>

      <langstring xml:lang="en">12345</langstring>

    </entry>

  </catalogentry>

  <language>en</language> 

  <description>

    <langstring xml:lang="en">

      Dreaming of the perfect vacation? This learning object will help you select the ideal setting!

    </langstring>  

  </description>

  <keyword>

    <langstring xml:lang="en">travel</langstring>

    <langstring xml:lang="fr">help</langstring>

  </keyword>

  <keyword>

    <langstring xml:lang="en">tourism</langstring>

  </keyword>

</general>

<lifecycle>

  <version>

    <langstring xml:lang="en">1.0</langstring>

  </version>

  <contribute>

    <role>

      <source>

        <langstring xml:lang="en">LOMv1.0</langstring> 

      </source>

      <value>

        <langstring xml:lang="en">content provider</langstring> 

      </value>

    </role>

    <centity>

      <vcard>

BEGIN: vcard 

FN: Tourism Terry

EMAIL: tterry@cleo.org

END: vcard

      </vcard> 

    </centity>

  </contribute>

</lifecycle>

<technical>

  <format>application/msword</format> 

  <size>210000</size> 

</technical>

<educational>

  <intendedenduserrole>

    <source>

      <langstring xml:lang="en">LOMv1.0</langstring> 

    </source>

    <value>

      <langstring xml:lang="en">learner</langstring> 

    </value>

  </intendedenduserrole>

  <learningresourcetype>

     <source>

       <langstring xml:lang="x-none">CLEOv1.0</langstring> 

     </source>

     <value>

       <langstring xml:lang="x-none">example</langstring> 

     </value>

  </learningresourcetype>

  <typicallearningtime>

    <datetime>12345</datetime>

  </typicallearningtime>

  <cleomd:typicalLearningTimeRange minimumLearningTime="PT30M" maximumLearningTime="PT2H"/>

  <cleomd:cognitiveDomain>      

    <cleomd:sourceURI>http://cleolab.org/vocabularies/cognitivedomain.xml
    </cleomd:sourceURI>

    <cleomd:vocToken>Analysis</cleomd:vocToken>

  </cleomd:cognitiveDomain>

  <cleomd:cognitiveStrategy>      

    <cleomd:sourceURI>http://cleolab.org/vocabularies/cognitivestrategy.xml
    </cleomd:sourceURI>

    <cleomd:vocToken>Concept</cleomd:vocToken>

  </cleomd:cognitiveStrategy>

</educational>

<classification>

  <purpose>

    <source>

      <langstring xml:lang="x-none">CLEOv1.0</langstring> 

    </source>

    <value>

      <langstring xml:lang="x-none">experimental</langstring> 

    </value>

  </purpose>

</classification>

</lom>

XML instance using CLEO standard and company specific extensions

This example exhibits the CLEO standard schema extensions and displays how a company can further  extend the IMS schema for it’s own requirements:

<?xml version="1.0" encoding="UTF-8" ?> 

<!--  sample xml instance using CLEO and Cisco schema extensions to IMS schema --> 

<lom xmlns="http://www.imsglobal.org/xsd/imsmd_rootv1p2p1"

     xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"    

     xmlns:cleomd="http://cleolab.org/xsd/cleo_md_experimental_v002"

     xmlns:cisco_elearn="http://www.cisco.com/elearning/xsd/ciscomd_v001"

     xsi:schemaLocation= "http://www.cisco.com/elearning/xsd/ciscomd_v001 ciscomd_v001.xsd

     http://www.imsglobal.org/xsd/imsmd_rootv1p2p1 imsmd_rootv1p2p1.xsd

     http://cleolab.org/xsd/cleo_md_experimental20020531 cleo_md_experimental_v002.xsd">

<general>

     <title>How to Win With Catalyst 4000</title>

     <catalogentry>

          <catalog>Cisco LCMS</catalog> 

          <entry>14553</entry>

     </catalogentry>

     <language>en</language> 

     <description>

          <langstring xml:lang="en">How to sell the Catalyst caching application: what are the services offered, what are the challenges.</langstring>  

     </description>

     <keyword>

          <langstring xml:lang="en">Catalyst</langstring>  

     </keyword>

     <aggregationlevel>

          <source>

               <langstring xml:lang="en">CLEOv1.0</langstring> 

          </source>

          <value>

               <langstring xml:lang="en">9</langstring> 

          </value>

     </aggregationlevel>

</general>

<lifecycle>

     <version>

          <langstring xml:lang="en">1.0</langstring> 

     </version>

     <contribute>

          <role>

               <source>

                    <langstring xml:lang="en">LOMv1.0</langstring> 

               </source>

               <value>

                    <langstring xml:lang="en">content provider</langstring> 

               </value>

          </role>

          <centity>

               <vcard>

BEGIN: vcard 

FN: Linda Svendol

EMAIL: lsvendol@cisco.com

CISCOMAILERID: sven

END: vcard

               </vcard> 

          </centity>

     </contribute>

     <contribute>

          <role>

               <source>

                    <langstring xml:lang="en">LOMv1.0</langstring> 

               </source>

               <value>

                    <langstring xml:lang="en">validator</langstring> 

               </value>

          </role>

          <centity>

               <vcard>

BEGIN: vcard

ORG: FELC web team

CISCOMAILERID: felc-team

END: vcard

               </vcard> 

          </centity>

     </contribute>

</lifecycle>

<technical>

     <format>application/msword</format> 

     <size>210000</size> 

     <cisco_elearn:location type="URI"> http:wwwin.cisco.com/webtraining/711_42/index.htm</location> 

</technical>

<educational>

     <intendedenduserrole>

          <source>

                 <langstring xml:lang="en">LOMv1.0</langstring> 

          </source>

          <value>

                 <langstring xml:lang="en">learner</langstring> 

           </value>

      </intendedenduserrole>

      <learningresourcetype>

            <source>

                  <langstring xml:lang="en">CLEOv1.0</langstring> 

            </source>

            <value>

                  <langstring xml:lang="en">example</langstring> 

            </value>

      </learningresourcetype>

      <cleomd:cognitiveDomain>      

<cleomd:sourceURI>

http://cleolab.org/vocabularies/cognitivedomain.xml

</cleomd:sourceURI>

      <cleomd:vocToken>Analysis</cleomd:vocToken>

      </cleomd:cognitiveDomain>

      <cleomd:cognitiveStrategy>      

     <cleomd:sourceURI>

http://cleolab.org/vocabularies/cognitivestrategy.xml

            </cleomd:sourceURI>

            <cleomd:vocToken>Concept</cleomd:vocToken>

      </cleomd:cognitiveStrategy>

            <cleomd:typicalLearningTimeRange minimumLearningTime="PT10M" 

                  maximumLearningTime="PT20M"/>

</educational>

<classification>

<!-- classification instance that does not require any extension -->

      <purpose>

            <source>

                  <langstring xml:lang="en">LOMv1.0</langstring> 

            </source>

            <value>

                  <langstring xml:lang="en">educational objective</langstring> 

            </value>

      </purpose>

      <description>

            <langstring xml:lang="en">Learn to effectively sell Avvid technology.</langstring>

      </description>

</classification>

<classification>

<!-- classification instance requiring reference to organizational specific source-->

     <purpose>

           <source>LOMv1.0</source>

           <value>Discipline</value>

     </purpose>

     <taxonpath> 

           <source>CiscoLearningCategory</ source> 

           <taxon> 

                  <id>5420</id> 

                  <entry>Career Certification</entry> 

                  <taxon> 

                        <id>5400</id> 

                   <entry>Communications and Services</entry> 

                         <taxon> 

                         <id>5421</id> 

                         <entry>CCIE Wireless Specialty</entry> 

                         </taxon> 

                   </taxon> 

           </taxon> 

     </taxonpath>

</classification>

<cisco_elearn:competency>

      <cisco_elearn:skill>

           <taxonpath>

                 <source>CiscoSkills</source>

                 <taxon> 

                       <id>93727</id> 

                       <entry>Troubleshooting Avvid</entry> 

                 </taxon>

           </taxonpath> 

      </cisco_elearn:skill>

      <cisco_elearn:proficiencylevel>

           <taxonpath>            

                  <source>CiscoProficiencyLevels</ source>

                  <taxon> 

                        <id>938</id> 

                        <entry>Expert</entry> 

                  </taxon> 

           </taxonpath>

      </cisco_elearn:proficiencylevel>

</cisco_elearn:competency>
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