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This Standard specifies a World Wide Web Consortium (W3C) Extensible
Markup Language (XML) Schema binding of the data model defined in IEEE

Std 1484.11.1TM-2004. An implementation that conforms to this Standard
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shall conform to |IEEE Std 1484.11.1-2004.
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The purpose of this Standard is to allow the creation of IEEE Std
1484.11.1-2004 data-model instances in XML. This Standard uses the W3C
XML Schema definition language to specify the encoding of these data-model
instances (see XML Schema Parts 1 and 2), which allows for interoperability
and the exchange of data-model instances between various systems.
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COCD | #5113 ]| (content object communication data)

SPM | f&t [ e 7 Nl (smallest permitted maximum)

W3C | = ZerF 4l (World Wide Web Consortium)

XML | f g i ;1 (Extensible Markup Language)

XSD | XML %Wﬁ%?&z(XML Schema definition)

3. Definitions, acronyms, and abbreviations
3.1 Definitions

For purposes of this Standard, the following terms and definitions apply. The
Authoritative Dictionary of |IEEE Standards Terms [B1] should be referenced
for terms not defined in this Clause.

3.1.1content object: A collection of digital content that is intended for
presentation to a learner by a learning technology system. A content
object may include learning material and processing code. Example: A
content object might be an interactive HTML page with an embedded
video clip and an ECM A Script.

3.1.2 content object communication data Extensible Markup Language
instance (COCD XML instance): A particular XML representation of the
data model defined in IEEE Std 1484.11.1-2004 that adheres to the
requirements and constraints of an XML binding of the data model.

3.1.3 Extensible Markup Language binding (XML binding): The method of
encoding the behaviors, attributes, and value spaces of data-model
elements in W3C Extensible Markup Language. This method is specified

using the W3C XML Schema definition language.

3.2 Acroynms and abbreviations

COCD | content object communication data

SPM | smallest permitted maximum

W3C | World Wide Web Consortium

XML | Extensible Markup Language




XSD | XML Schemadefinition

AL ISR 3] R T
LRI f{m ['Tfﬁ@ﬁ%wﬂw

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.

IEEE Std 1484.11.1-2004, IEEE Standard for Learning Technology—Data Model
for Content Object Communication.

W3C Recommendation (28 October 2004), XML Schema Part 1: Structures,
Second Edition.

W3C Recommendation (28 October 2004), XML Schema Part 2: Datatypes,
Second Edition.
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This Standard defines conforming |EEE Std 1481.11.1-2004 content object communication data

(COCD) instancesin an XML binding. Hereafter, such instances are referred to as “COCD XML
instances.”

In this Standard, “shall” isto be interpreted as a requirement on an implementation; “shall not” isto
be interpreted as a prohibition.
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A conforming COCD XML instance

— Shall conform to the data-model requirements of IEEE Std 1484.11.1-2004.

— Shall not contain any extensions to the data model defined in IEEE Std
1484.11.1-2004.

— Shall be valid according to the XML Schema definition (XSD) specified in Annex

B.

— Shall not contain any elements or attributes not defined in the XSD specified in
Annex B.

— Shall consist of asingle element and its descendants. The single element shall have
the name “ cocd” as defined in the XSD specified in Annex B. The single element
shall reside within the scope of a namespace declaration using the namespace
specified in Clause 5.

NOTE 1—This Standard does not require that the COCD XML instance be an XML

document. The instance may be embedded at any depth in an XML data instance that

includes elements from other name-spaces. 5

NOTE 2—IEEE Std 1484.11.1-2004 defines smallest permitted maximum (SPM)

values. If aCOCD XML instance contains more than the SPM number of occurrences

of aCOCD element, implementers should be aware that it is not guaranteed that an
application will process more than the SPM number of occurrences of the COCD
element. If aCOCD XML instance contains more than the SPM number of characters
in a character string, implementers should be aware that it is not guaranteed that an
application will process more than the SPM number of characters in the character
string.

NOTE 3—The W3C XML Schema definition language cannot express and enforce all

data-model requirements of |IEEE Std 1484.11.1-2004 (e.g., the requirements for

SPMs).
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The namespace for the XML binding is defined by the conforming XSD in Annex
B and shall be http://Itsc.ieee.org/xsd/1484 11 3

The XSD in Annex B conformsto XML Schema Parts 1 and 2, October, 2004.

An example COCD XML instanceis given in Annex C.

NOTE—The recommended file name for the XSD is“ieee 1484 11 3 2005.xsd”.
Thisfile name should be treated as areserved file name; it should not be used to
name any file other than the conforming XSD defined in Annex B.
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[B1] IEEE 100, The Authoritative Dictionary of IEEE Standards Terms, Seventh
Edition.
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Annex B

(normative)

Normative XSD

Figure B.1 shows the conforming XSD for the data model defined by IEEE Std
1484.11.1-2004.

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

<xs:.schema xmlns:xs="http://www.w3.0rg/2001/X ML Schema’
xmins="http://Itsc.ieee.org/xsd/1484 11 3"
xmins:t="http://Itsc.ieee.org/xsd/1484 11 3"
targetNamespace="http://Itsc.ieee.org/xsd/1484 11 3"
elementFormDefault="qualified" version="1484.11.3-1.0">

<xs.annotation>

<xs:.documentation xml:lang="en">
This schemais specified in IEEE 1484.11.3-2005, "IEEE Standard

for Learning Technology - Extensible Markup Language (XML)
Binding for Data Model for Content Object Communication.”

This schemais aWorld Wide Web Consortium (W3C) Extensible
Markup Language (XML) binding of the data model defined in IEEE
1484.11.1-2004, "I1EEE Standard for Learning Technology - Data
Model for Content Object Communication.”

The purpose of this schemaisto allow the creation of IEEE
1418.11.1-2004 data-model instancesin XML. This schema uses the

W3C XML Schema definition language as the encoding. This allows




for interoperability and the exchange of data-model instances
between various systems.

This schema shall not be modified but may be included in
derivative works.

Copyright (c) 2005 Institute of Electrical and Electronics
Engineers, Inc.

USE AT YOUR OWN RISK

</xs.documentation>
</xs:annotation>
<le- o>
<!I-- Thefirst half of this document follows the order of the
Data Model document clauses. -->
<lem o>
<xs.element name="cocd" type="cocdType"/>
<xs.complexType name="cocdType">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements |EEE 1484.11.1-2004,
Clause 6.1: Content object communication
</xs.documentation>
</xs.annotation>
<xsal>
<xs.element ref="commentsFromLearner" minOccurs="0"/>

<xs.element ref="commentsFromLMS" minOccurs="0"/>




<xs:.element ref="completionStatus* minOccurs="0"/>
<xs.element ref="completionThreshold" minOccurs="0"/>
<xs:element ref="credit" minOccurs="0"/>

<xs.element ref="dataM odelVersion" minOccurs="0"/>
<xs.element ref="entry" minOccurs="0"/>

<xs:.element ref="exit" minOccurs="0"/>

<xs.element ref="interactions" minOccurs="0"/>
<xs.element ref="launchData" minOccurs="0"/>
<xs.element ref="Iearnerld" minOccurs="0"/>
<xs.element ref="learnerName" minOccurs="0"/>
<xs.element ref="IearnerPreferenceData’ minOccurs="0"/>
<xs.element ref="lessonStatus' minOccurs="0"/>
<xs.element ref="location" minOccurs="0"/>
<xs:.element ref="maxTimeAllowed" minOccurs="0"/>
<xs.element ref="mode" minOccurs="0"/>

<xs.element ref="objectives’ minOccurs="0"/>
<xs.element ref="progressM easure" minOccurs="0"/>
<xs.element ref="rawPassingScore" minOccurs="0"/>
<xs.element ref="scal edPassingScore" minOccurs="0"/>
<xs.element ref="score" minOccurs="0"/>

<xs.element ref="sessionTime" minOccurs="0"/>
<xs.element ref="successStatus" minOccurs="0"/>
<xs.element ref="suspendData" minOccurs="0"/>
<xs:.element ref="timeLimitAction" minOccurs="0"/>

<xs.element ref="total Time" minOccurs="0"/>
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</xsall>
</xs.complexType>
<xs.element name="commentsFromL earner">
<xs:.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.1: Comments from learner
</xs:documentation>
</xs.annotation>
<xs.complexType>
<xs:.sequence>
<xs.element name="commentFromL earner" type="commentType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs.attribute name="collectionType" fixed="array"/>
<xs.attribute name="spm" fixed="250"/>
</xs.complexType>
</xs.element>
<xs.element name="commentsFromLMS"'>
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.2: Comments from LMS
</xs.documentation>
</xs:annotation>
<xs.complexType>

<xs:sequence>
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<xs.element name="commentFromLMS" type="commentType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs.attribute name="collectionType" fixed="array"/>
<xs.attribute name="spm" fixed="100"/>
</xs.complexType>
</xs.element>
<xs.element name="completionStatus' type="compl etionStatusType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.3: Completion status
</xs.documentation>
</xs:annotation>
</xs.element>
<xs:element name="completionThreshold" type="progressMeasureType">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.4: Completion threshold
</xs.documentation>
</xs.annotation>
</xs.element>
<xs.element name="credit">
<xs:annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.1.5: Credit
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</xs:documentation>
</xs.annotation>
<xs.simpleType>
<xs:restriction base="xs:token">
<xs.enumeration value="credit"/>
<xs.enumeration value="no_credit"/>
</xs:restriction>
</xs.simpleType>
</xs.element>
<xs.element name="dataM odelVersion" type="literal String250Type">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.6: Data model version
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="entry">
<xs:.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.7: Entry
</xs:documentation>
</xs.annotation>
<xs.simpleType>
<xs:restriction base="xs:token">

<xs.enumeration value="ab _initio"/>
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<xs:enumeration value="resume"/>
<xs.enumeration value=""/>
</xsrestriction>
</xs.simpleType>
</xs.element>
<xs.element name="exit">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.8: Exit
</xs.documentation>
</xs:annotation>
<xs.simpleType>
<xsrestriction base="xs:token">
<xs.enumeration value="logout"/>
<xs.enumeration value="normal"/>
<xs.enumeration value="suspend"/>
<xs:enumeration value="timeout"/>
<xs.enumeration value=""/>
</xsrestriction>
</xs.simpleType>
</xs.element>
<xs.element name="interactions" type="interactionsType">
<xs:annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.1.9: Interactions
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</xs:documentation>
</xs.annotation>
</xs.element>
<xs.element name="launchData" type="literal String4000Type">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.10: Launch data
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="learnerld" type="longldentifierType">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.11: Learner ID
</xs:documentation>
</xs.annotation>
</xs.element>
<xs.element name="learnerName" type="localizedString250Type">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.12: L earner name
</xs.documentation>
</xs:annotation>
</xs.element>

<xs.element name="learnerPreferenceData"
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type="learnerPreferenceType">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.13; Learner preference data
</xs:documentation>
</xs:annotation>
</xs.element>
<xs.element name="lessonStatus" type="legacyStatusType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.14: L esson status
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="location" type="literal String1000Type">
<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.15; Location
</xs:documentation>
</xs.annotation>
</xs.element>
<xs.element name="maxTimeAllowed" type="timelnterval Type">
<xs:annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.1.16: Max time alowed
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</xs:documentation>
</xs.annotation>
</xs.element>
<xs.element name="mode">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.17: Mode
</xs.documentation>
</xs:annotation>
<xs.simpleType>
<xsrestriction base="xs:token">
<xs.enumeration value="browse"/>
<xs.enumeration value="normal" />
<xs.enumeration value="review"/>
</xsrestriction>
</xs.simpleType>
</xs.element>
<xs:.element name="objectives" type="objectivesType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.18: Objectives
</xs.documentation>
</xs:annotation>
<Xxs.unique name="uniquel nSetOf Objectives'>

<xs:selector xpath="./t:objective"/>
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<xs:field xpath="t:identifier"/>
</Xs.unique>
</xs.element>
<xs.element name="progressMeasure" type="progressMeasureType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.19: Progress measure
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="rawPassingScore" type="real 7Type">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.20: Raw passing score
</xs:documentation>
</xs.annotation>
</xs.element>
<xs.element name="scal edPassingScore" type="scaledScoreType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.21: Scaled passing score
</xs.documentation>
</xs:annotation>
</xs.element>

<xs:.element name="score" type="scoreType">
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<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.22: Score
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="sessionTime" type="timel nterval Type">
<xs:.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.23: Session time
</xs:documentation>
</xs.annotation>
</xs.element>
<xs.element name="successStatus' type="successStatusType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.24: Success status
</xs.documentation>
</xs:annotation>
</xs.element>
<xs:element name="suspendData"’ type="literal String4000Type">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.25: Suspend data

</xs.documentation>
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</xs:annotation>
</xs.element>
<xs:.element name="timeLimitAction">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.26: Time limit action
</xs.documentation>
</xs:annotation>
<xs.simpleType>
<xs:restriction base="xs:token">
<xs:enumeration value="continue_message"/>
<xs.enumeration value="continue_no_message"/>
<xs:enumeration value="exit_message"/>
<xs.enumeration value="exit_no_message"/>
</xs:restriction>
</xs.simpleType>
</xs.element>
<xs.element name="total Time" type="timel nterval Type">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.27: Total time
</xs.documentation>
</xs:annotation>
</xs.element>

<lee o>
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<!-- Global type declarations defined by numbered clausesin
IEEE 1484.11.1 -->
<lem o>
<xs.complexType name="commentType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.1: Comment type
</xs.documentation>
</xs:annotation>
<xs.al>
<xs.element name="comment" type="localizedString4d000Type"/>
<xs.element name="location" type="literal String1000Type"
minOccurs="0"/>
<xs.element name="timeStamp" type="dateTimeType"
minOccurs="0"/>
</xsal>
</xs.complexType>
<xs.simpleType name="completionStatusType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.2: Completion status
type  </xs.documentation>
</xs:annotation>
<xs.restriction base="xs:token">

<xs.enumeration value="completed"/>
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<xs.enumeration value="incomplete"/>
<xs.enumeration value="not_attempted"/>
<xs.enumeration value="unknown"/>
</xsrestriction>
</xs:simpleType>
<xs.simpleType name="dateTimeType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.3: Date time type
</xs.documentation>
</xs:annotation>
<xs:restriction base="xs.dateTime"/>
</xs:simpleType>
<xs.simpleType name="languageType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.4: Language type. Must remain simpleType
because it is used as value for attributes
</xs:documentation>
</xs:.annotation>
<xsrestriction base="xs:language"'>
<xs.annotation>
<xs.appinfo>
<I-- <spm>250</spm> -->

</xs:appinfo>
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</xs:annotation>
</xsrestriction>
</xs:simpleType>
<xs.complexType name="localizedStringType" abstract="true">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.5: Localized string type.
The Localized String Type isimplemented as several
variations with embedded SPM information.
The SPM is not enforced by XML validators but may
be useful for applications.
</xs.documentation>
</xs:annotation>
<xs.simpleContent>
<xs:.extension base="literal StringType">
<xs:attribute name="lang" type="languageType"/>
</xs.extension>
</xs.simpleContent>
</xs.complexType>
<xs.complexType name="localizedString250Type">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.5: Localized string type with
SPM=250

</xs.documentation>
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</xs:annotation>
<xs.simpleContent>
<xs:.extension base="localizedStringType">
<xs:attribute name="spm" fixed="250"/>
</xs.extension>
</xs.simpleContent>
</xs.complexType>
<xs.complexType name="localizedString4000Type" >
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.5: Localized string type with SPM=4000
</xs.documentation>
</xs:annotation>
<xs.simpleContent>
<xs:extension base="localizedStringType">
<xs.attribute name="spm" fixed="4000"/>
</xs.extension>
</xs.simpleContent>
</xs.complexType>
<xs.complexType name="longldentifierType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.6: Long identifier type
</xs.documentation>

</xs.annotation>
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<xs.simpleContent>
<xs.extension base="xs.anyURI">
<xs:.attribute name="spm" fixed="4000"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs:simpleType name="progressM easureType">
<xs:.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.2.7: Progress measure type
</xs:documentation>
</xs:.annotation>
<xsrestriction base="rea 7Type">
<xs:minlnclusive value="0"/>
<xsimaxInclusive value="1"/>
</xs:restriction>
</xs:simpleType>
<xs.complexType name="scoreType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.8: Score type
</xs.documentation>
</xs:annotation>
<xs.al>

<xs.element name="scaled" type="scaledScoreType" minOccurs="0"/>
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<xs:element name="max" type="rea 7Type" minOccurs="0"/>
<xs.element name="min" type="real 7Type" minOccurs="0"/>
<xs:element name="raw" type="real 7Type" minOccurs="0"/>
</xsal>
</xs.complexType>
<xs.complexType name="shortldentifierType"'>
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.9: Short identifier type
</xs.documentation>
</xs:annotation>
<xs.simpleContent>
<xs.extension base="xs:anyURI">
<xs:attribute name="spm" fixed="250"/>
</xs:extension>
</xs.simpleContent>
</xs.complexType>
<xs.simpleType name="successStatusType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.10: Success status type
</xs.documentation>
</xs:annotation>
<xs:restriction base="xs:token">

<xs.enumeration value="failed"/>
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<xs.enumeration value="passed"/>
<xs.enumeration value="unknown"/>
</xsrestriction>
</xs.simpleType>
<xs:simpleType hame="real 7Type">
<xs.annotation>
<xs:documentation xml:lang="en">
Asexplained in IEEE 1484.11.1-2004, Annex B.1 Real datatype
</xs.documentation>
</xs.annotation>
<xsrestriction base="xs:decimal"/>
</xs.simpleType>
<xs:simpleType hame="timel nterval Type">
<xs.annotation>
<xs:documentation xml:lang="en">
Asexplained in IEEE 1484.11.1-2004, Annex B.2 Time interval
Datatype
</xs.documentation>
</xs:annotation>
<xs.restriction base="xs.duration"/>
</xs:simpleType>
<l o>
<!-- Above this, things follow the order of the Data Model

document clauses. -->

<!--

>
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<!-- Below this are things that did not fit neatly above. They are
organized as elements, attributes, groups, simple types, complex
types and alphabetically by name within each of those
categories. -->

<l o>

<!-- Organized in alphabetic order by element name -->
<l o>
<xs:.element name="choices" type="setOf ChoicesType">
<xs.annotation>
<xs.documentation xml:lang="en">
Set of short identifiers for interaction type "multiple
choice" as specified in 6.1.9.5: Correct response and 6.1.9.7:
Learner response.
</xs.documentation>
</xs.annotation>
<xs:unique name="uniquelnChoiceslds">
<xs.selector xpath="./t:choice"/>
<xsfield xpath="."/>
</Xs.unique>
</xs.element>
<le- o>
<l-- === ATTRIBUTES === -->
<!-- Organized in aphabetic order by attribute name -->

<le- o>
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<xs.attribute name="collectionType">
<xs:.annotation>
<xs.documentation xml:lang="en">
The collectionType attribute is used to inject Data M odel
information about aggregation that cannot be expressed in XML
schema. When defined for an element or type in this schema,
this attribute is given a fixed values. Even if the attribute
and value are not specified in an XML instance, the XML schema
processor makes them available to the processing application.
</xs.documentation>
</xs:annotation>
<xs.simpleType>
<xsrestriction base="xs:token">
<xs.enumeration value="bag"/>
<xs.enumeration value="array"/>
<xs.enumeration value="set"/>
</xsrestriction>
</xs.simpleType>
</xs:attribute>
<xs.attribute name="spm" type="xs.integer">
<xs:annotation>
<xs.documentation xml:lang="en">
The spm attribute is used to inject Data Model information
about SPM that cannot be expressed in XML schema. When defined

for an element or type in this schema, this attribute is given
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afixed values. Even if the attribute and value are not
specified in an XML instance, the XML schema processor makes
them available to the processing application.
</xs.documentation>
</xs:annotation>
</xs.attribute>

<l o>

<!-- Organized in alphabetic order by group name -->
<le- o>
<xs.group name="grpCorrectFillln">
<Xs.sequence>
<xs:.annotation>
<xs.appinfo>
<I--
<spm>5</spm><collectionType>bag</collectionType>
->
</xs.appinfo>
</xs.annotation>
<xs.element name="fillMatches" minOccurs="0"
maxOccurs="unbounded">
<xs.complexType>
<xs.sequence>
<xs.element name="matchText" type="localizedString250Type"

maxOccurs="unbounded"/>
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</xs:sequence>
<xs.attribute name="caseMatters" type="trueFalseType"
use="optiona" default="false"/>
<xs.attribute name="orderMatters" type="trueFalseType"
use="optional" default="true"/>
<xs:attribute name="collectionType" fixed="array"/>
<xs:attribute name="spm" fixed="10"/>
</xs.complexType>
</xs:element>
</xs.sequence>
</xs.group>
<xs.group name="grpCorrectLikert">
<xs.sequence>
<xs.element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs.sequence>
</xs.group>
<xs.group name="grpCorrectLongFillIn">
<xs:seguence>
<xs.annotation>
<xs:appinfo>
<l--
<spm>5</spm><collectionType>bag</collectionType>
>

</xs:appinfo>

31




</xs.annotation>
<xs.element name="matchText" maxOccurs="unbounded">
<xs.complexType>
<xs.simpleContent>
<xs:extension base="localizedString4000Type">
<xs:attribute name="caseMatters" type="trueFalseType"
use="optional" default="false"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
</xs.element>
</xs.sequence>
</xs.group>
<xs.group name="grpCorrectMatching">
<xs.sequence>
<xs.annotation>
<xs:appinfo>
<l--
<spm>5</spm><collectionType>bag</collectionType>
>
</xs:appinfo>
</xs.annotation>
<xs.element name="matchPattern" type="matchingPairsType"
maxOccurs="unbounded"/>

</xs:sequence>
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</xs.group>
<xs.group name="grpCorrectMultipleChoice">
<xs.sequence>
<xs.annotation>
<xs:appinfo>
<l--
spm>10</spm><collectionType>set</collectionType>
>
</xs.appinfo>
</xs.annotation>
<xs:.element ref="choices’ minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>
</xs.group>
<xs.group name="grpCorrectNumeric">
<xs:seguence>
<xs.element name="min" type="rea 7Type" minOccurs="0"/>
<xs:element name="max" type="real 7Type" minOccurs="0"/>
</xs.sequence>
</xs.group>
<xs.group name="grpCorrectOther">
<xs:seguence>
<xs.element name="correctOther" type="literal String4000Type"/>
</xs:seguence>
</Xs.group>

<xs.group name="grpCorrectPerformance">
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<xs.sequence>
<xs.annotation>
<xs:appinfo>
<l--
<spm>5</spm><collectionType>bag</collectionType>
>
</xs.appinfo>
</xs.annotation>
<xs:.element name="performancePattern"
type="correctPerformancePatternType" maxOccurs="unbounded"/>
</xs:sequence>
</xs.group>
<xs.group name="grpCorrectSequencing">
<xs.sequence>
<xs:annotation>
<xs.appinfo>
<l--
<spm>5</spm><collectionType>bag</collectionType>
->
</xs.appinfo>
</xs:annotation>
<xs.element name="stepSequence" type="stepSequenceType"
maxOccurs="unbounded"/>
</xs.sequence>

</xs.group>
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<xs.group name="grpCorrectTrueFalse">
<xs:seguence>
<xs:element name="trueOrFalse" type="trueFalseType"/>
</xs.sequence>
</xs.group>
<!-- variant groups for interaction responses -->
<xs.group name="grpResponsekillIn">
<xs.sequence>
<xs.annotation>
<xs.appinfo>
<l--
<spm>10</spm><collectionType>array</collectionType>
->
</xs.appinfo>
</xs:annotation>
<xs.element name="fillString" type="localizedString250Type"
minOccurs="0" maxOccurs="unbounded">
<xs.annotation>
<xs:appinfo>
<I-- <spm>250</spm> -->
</xs:appinfo>
</xs.annotation>
</xs.element>
</xs.sequence>

</xs.group>
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<xs.group name="grpResponsel ikert">
<xs.sequence>
<xs.element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs:sequence>
</xs.group>
<xs.group name="grpResponseLongFillIn">
<Xs.sequence>
<xs.element name="longFillString" type="1ocalizedString4000Type"
minOccurs="0"/>
</xs:sequence>
</xs.group>
<xs.group name="grpResponseMatching">
<xs:seguence>
<xs:.element name="matchPattern" type="matchingPairsType"/>
</xs.sequence>
</xs.group>
<xs.group name="grpResponseM ultipleChoice">
<xs:seguence>
<xs.element ref="choices'/>
</xs:sequence>
</Xs.group>
<xs.group name="grpResponseNumeric">
<xs:seguence>

<xs:element name="number" type="real 7Type" minOccurs="0"/>
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</xs:sequence>
</xs.group>
<xs.group name="grpResponseOther">
<xs:seguence>
<xs.element name="responseOther" type="literal String4000Type"/>
</xs.sequence>
</xs.group>
<le- o>
<xs.group name="grpResponsePerformance">
<xs.annotation>
<xs.documentation xml:lang="en">
The learner response for interaction type "performance”
as specified in 6.1.9.7: Learner response
</xs.documentation>
</xs:annotation>
<xs.sequence>
<xs:annotation>
<xs.appinfo>
<l--
<spm>250</spm><collectionType>array</collectionType>
->
</xs.appinfo>
</xs:annotation>
<xs.element name="step" type="learnerPerformanceStepType"

minOccurs="0" maxOccurs="unbounded"/>
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</xs:sequence>
</xs.group>
<xs:.group name="grpResponseSequencing">
<xs:seguence>
<xs.element name="steps" type="stepSequenceType" minOccurs="0"/>
</xs.sequence>
</xs.group>
<xs.group name="grpResponseT rueFalse">
<xs.sequence>
<xs.element name="trueOrFalse" type="trueFalseType"
minOccurs="0"/>
</xs.sequence>
</xs.group>
<le- o>
<l-- === SIMPLE TYPES === -->
<!-- Organized in alphabetic order by type name -->
<lew o>
<xs:simpleType name="interactionResultType">
<xs:annotation>
<xs.documentation xml:lang="en">
Reusable type definition used for 6.1.9.8: Result
The value of result can be either a numeric value
or a specified token. This element uses xs:union to avoid
having to define sub-elements with arbitrary names.

</xs.documentation>
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</xs:annotation>
<xs:union memberTypes="rea 7Type interactionResultTokenType"/>
</xs:simpleType>
<xs.simpleType name="interactionResultTokenType">
<xs:restriction base="xs:token">
<xs.enumeration value="correct"/>
<xs:enumeration value="incorrect"/>
<xs.enumeration value="neutral"/>
<xs:enumeration value="unanticipated"/>
</xs:restriction>
</xs:simpleType>
<xs.simpleType name="interactionTypeType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.2: Type
</xs.documentation>
</xs:annotation>
<xs:restriction base="xs:token">
<xs.enumeration value="true false"/>
<xs.enumeration value="multiple_choice"/>
<xs:enumeration value="fill_in"/>
<xs.enumeration value="long_fill_in"/>
<xs:enumeration value="likert"/>
<xs.enumeration value="matching"/>

<xs:enumeration value="performance"/>
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<xs.enumeration value="sequencing"/>
<xs.enumeration value="numeric"/>
<xs:enumeration value="other"/>
</xsrestriction>
</xs:simpleType>
<xs.simpleType name="literal StringType">
<xs:annotation>
<xs.documentation xml:lang="en">
Ensures preservation of whitespace
</xs.documentation>
</xs:annotation>
<xs:restriction base="xs.string">
<xs:whiteSpace value="preserve"/>
</xs:restriction>
</xs:simpleType>
<xs.smpleType name="legacy StatusType">
<xs.restriction base="xs:token">
<xs.enumeration value="browsed"/>
<xs:enumeration value="compl eted"/>
<xs.enumeration value="failed"/>
<xs:enumeration value="incomplete"/>
<xs.enumeration value="not_attempted"/>
<xs.enumeration value="passed"/>
</xs:restriction>

</xs:simpleType>
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<xs:simpleType name="scal edScoreType">
<xs:restriction base="real 7Type">
<xs:minlnclusive value="-1"/>
<xs:maxInclusive value="1"/>
</xsrestriction>
</xs.simpleType>
<xs:simpleType name="trueFalseType">
<xs.annotation>
<xs:documentation xml:lang="en">
True and false options for interaction type "true false"
as specified in 6.1.9.5: Correct response and 6.1.9.7:
Learner response.
Also used for tokens for various other boolean elements.
</xs.documentation>
</xs:annotation>
<xs:restriction base="xs:token">
<xs.enumeration value="true"/>
<xs.enumeration value="false"/>
</xsrestriction>
</xs.simpleType>

<lew o>

<!-- Organized in alphabetic order by type name -->

<l-- >

<xs.complexType name="setOf ChoicesType">
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<xs:annotation>
<xs.documentation xml:lang="en">
Set of short identifiers for interaction type "multiple choice"
as specified in 6.1.9.5: Correct response and 6.1.9.7: Learner
response.
</xs.documentation>
</xs:annotation>
<xs:.sequence>
<xs.element name="choice" type="shortldentifierType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs.attribute name="collectionType" fixed="set"/>
<xs:attribute name="spm" fixed="36"/>
</xs.complexType>
<xs.complexType name="correctPerformancePatternType">
<xs.annotation>
<xs.documentation xml:lang="en">
A correct response record (order_matters + answers)
For interaction type "performance”
as specified in 6.1.9.5: Correct response
</xs:documentation>
</xs:annotation>
<xs:.sequence>
<xs.element name="step" minOccurs="0" maxOccurs="unbounded" >

<xs:.complexType>
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<xsal>
<xs.element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs.element name="stepAnswer" minOccurs="0">
<xs.complexType>
<xs.choice>
<xs.element name="literal"
type="literal String250Type" minOccurs="0"/>
<xs:.element name="numeric" minOccurs="0">
<xs.complexType>
<xs.attribute name="min" type="rea 7Type"/>
<xs.attribute name="max" type="rea 7Type"/>
</xs.complexType>
</xs.element>
</xs:choice>
</xs.complexType>
</xs:element>
</xsal>
</xs.complexType>
</xs.element>
</xs:sequence>
<xs.attribute name="orderMatters" type="trueFalseType"
use="optiona" default="true"/>
<xs.attribute name="collectionType" fixed="array"/>

<xs.attribute name="spm" fixed="250"/>
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</xs.complexType>
<xs.complexType
name="correctResponsesType">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.9.5: Correct responses.
Note: It is up to the implementation to choose the correct
group to match the interaction type. This correspondence cannot
be expressed or validated using XML Schema.
</xs.documentation>
</xs:annotation>
<xs.choice>
<xs.group ref="grpCorrectTrueFalse"/>
<xs.group ref="grpCorrectMultipleChoice"/>
<xs.group ref="grpCorrectFillIn"/>
<xs.group ref="grpCorrectLongFillIn"/>
<xs.group ref="grpCorrectLikert"/>
<xs.group ref="grpCorrectMatching"/>
<xs.group ref="grpCorrectPerformance"/>
<xs.group ref="grpCorrectSequencing"/>
<xs.group ref="grpCorrectNumeric"/>
<xs.group ref="grpCorrectOther"/>
</xs:.choice>
</xs.complexType>

<xs.complexType name="interactionType">
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<xs:annotation>
<xs.documentation xml:lang="en">
Reusable type to implements a single interaction record as
defined in Clause 6.1.9.
</xs:documentation>
</xs:.annotation>
<xsal>
<xs.element name="identifier" type="longldentifierType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.1: ID
</xs.documentation>
</xs:annotation>
</xs.element>
<xs:element name="type" type="interactionTypeType">
<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.9.2: Type
</xs:documentation>
</xs.annotation>
</xs.element>
<xs.element name="objectivelds' type="objectiveldsType"
minOccurs="0">
<xs.annotation>

<xs.documentation xml:lang="en">

45




Implements Clause 6.1.9.3: Objectives D
</xs.documentation>
</xs:annotation>
<xs:unique name="uniquel nObjectivesids'>
<xs:selector xpath="./t:objectiveld"/>
<xs:field xpath="."/>
</xs:unique>
</xs.element>
<xs.element name="timeStamp" type="dateTimeType" minOccurs="0">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.9.4: Time stamp
</xs:documentation>
</xs:annotation>
</xs.element>
<xs.element name="correctResponses’ type="correctResponsesType"
minOccurs="0">
<xs:.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.9.5: Correct responses
</xs:documentation>
</xs:annotation>
</xs.element>
<xs.element name="weighting" type="real 7Type" minOccurs="0">

<xs.annotation>
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<xs:documentation xml:lang="en">
Implements Clause 6.1.9.6: Weighting
</xs.documentation>
</xs.annotation>
</xs.element>
<xs.element name="learnerResponse" type="learnerResponseType"
minOccurs="0">
<xs:.annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.7: Learner response
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="result" type="interactionResultType"
minOccurs="0">
<xs:.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.9.8: Result
</xs.documentation>
</xs.annotation>
</xs.element>
<xs.element name="latency" type="timelnterval Type" minOccurs="0">
<xs:annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.1.9.9: Latency

a7




</xs.documentation>
</xs.annotation>
</xs.element>
<xs.element name="description" type="localizedString250Type"
minOccurs="0"/>
</xsal>
</xs.complexType>
<xs.complexType name="interactionsType">
<xs:seguence>
<xs.element name="interaction" type="interactionType"
minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>
<xs.attribute name="collectionType" fixed="bag"/>
<xs.attribute name="spm" fixed="250"/>
</xs.complexType>
<xs.complexType name="|earnerPerformanceStepType">
<xsal>
<xs.element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs.element name="stepAnswer" minOccurs="0">
<xs:.complexType>
<xs.choice>
<xs.element name="literal" type="literal String250Type"
minOccurs="0"/>

<xs.element name="numeric" type="real 7Type"
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minOccurs="0"/>
</xs.choice>
</xs.complexType>
</xs.element>
</xs:al>
</xs.complexType>
<xs.complexType name="learnerPreferenceType">
<xs:.annotation>
<xs.documentation xml:lang="en">
Implementslearner_preference_type in Clause 6.1.13:
Learner preference data
</xs.documentation>
</xs:annotation>
<xs.all>
<xs:element name="audioLevel" minOccurs="0">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.13.1: Audio level
</xs:documentation>
</xs.annotation>
<xs:smpleType>
<xs:regtriction base="rea 7Type">
<xs:mininclusive value="0"/>
</xs:restriction>

</xs.smpleType>
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</xs.element>
<xs.element name="language" type="languageType" minOccurs="0">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.13.2: Language
</xs.documentation>
</xs:annotation>
</xs.element>
<xs:element name="deliverySpeed" minOccurs="0">
<xs:.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.13.3: Delivery speed
</xs:documentation>
</xs.annotation>
<xs:.simpleType>
<xs:restriction base="rea 7Type">
<xs:mininclusive value="0"/>
</xs:restriction>
</xs:simpleType>
</xs.element>
<xs:element name="audioCaptioning" minOccurs="0">
<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.13.4: Audio captioning

</xs.documentation>
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</xs:annotation>
<xs.simpleType>
<xsrestriction base="xs:token">
<xs.enumeration value="off"/>
<xs.enumeration value="no_change"/>
<xs.enumeration value="on"/>
</xs:restriction>
</xs.simpleType>
</xs.element>
</xs:al>
</xs.complexType>
<xs.complexType name="|earnerResponseType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.7: Learner response.
Note: It is up to the implementation to choose the correct
group or element name to match the interaction type. This
correspondence cannot be expressed or validated using
XML Schema
</xs.documentation>
</xs:annotation>
<xs:choice>
<xs:.group ref="grpResponseTrueFalse"/>
<xs.group ref="grpResponseM ultipleChoice"/>

<xs:group ref="grpResponseFillIn"/>
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<xs.group ref="grpResponseL ongFillIn"/>
<xs.group ref="grpResponseLikert"/>
<xs:.group ref="grpResponseMatching"/>
<xs.group ref="grpResponsePerformance"/>
<xs.group ref="grpResponseSequencing"/>
<xs.group ref="grpResponseNumeric"/>
<xs:.group ref="grpResponseOther"/>
</xs.choice>
</xs.complexType>
<xs.complexType hame="literal String250Type">
<xs:annotation>
<xs.documentation xml:lang="en">
Implement any literal string with SPM=250
</xs.documentation>
</xs:annotation>
<xs.simpleContent>
<xs.extension base="literal StringType">
<xs:attribute name="spm" fixed="250"/>
</xs.extension>
</xs.simpleContent>
</xs.complexType>
<xs.complexType name="literal String1000Type">
<xs:annotation>
<xs.documentation xml:lang="en">

Implement any literal string with SPM=1000
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</xs.documentation>
</xs.annotation>
<xs.simpleContent>
<xs.extension base="literal StringType">
<xs:attribute name="spm" fixed="1000"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs:complexType name="literal String4000Type">
<xs.annotation>
<xs:documentation xml:lang="en">
Implement any literal string with SPM=4000
</xs.documentation>
</xs.annotation>
<xs:.simpleContent>
<xs.extension base="literal StringType">
<xs:attribute name="spm" fixed="4000"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs.complexType name="matchingPairType">
<xs.annotation>
<xs.documentation xml:lang="en">
A pair of matched short identifiers for interaction type

"matching" as specified in 6.1.9.5: Correct response and
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6.1.9.7: Learner response.
</xs.documentation>
</xs:annotation>
<xs.all>
<xs.element name="source" type="shortldentifierType"/>
<xs.element name="target" type="shortldentifierType"/>
</xsall>
</xs.complexType>
<xs.complexType name="matchingPairsType">
<xs.sequence>
<xs:annotation>
<xs.documentation xml:lang="en">
A collection of 0 or more instances of matchingPairType.
</xs.documentation>
</xs:annotation>
<xs.element name="pair" type="matchingPairType" minOccurs="0"
maxOccurs="unbounded" />
</xs.sequence>
<xs.attribute name="collectionType" fixed="bag"/>
<xs.attribute name="spm" fixed="36"/>
</xs.complexType>
<xs.complexType name="objectivel dsType">
<xs:sequence>
<xs.element name="objectiveld" type="longldentifierType"

minOccurs="0" maxOccurs="unbounded"/>
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</xs:sequence>
<xs.attribute name="collectionType" fixed="array"/>
<xs:attribute name="spm" fixed="10"/>
</xs.complexType>
<xs.complexType
name="objectivesType">
<xs:sequence>
<xs.element name="objective" type="objectiveType" minOccurs="0"
maxOccurs="unbounded" />
</xs.sequence>
<xs.attribute name="collectionType" fixed="set"/>
<xs.attribute name="spm" fixed="100"/>
</xs.complexType>
<xs.complexType name="objectiveType">
<xs:annotation>
<xs.documentation xml:lang="en">
Reusable type to implement the objective_type record
defined in Clause 6.1.18
</xs.documentation>
</xs.annotation>
<xs.al>
<xs.element name="identifier" type="longldentifierType"/>
<xs:.element name="score" type="scoreType" minOccurs="0"/>
<xs.element name="status" type="legacyStatusType" minOccurs="0"/>

<xs.element name="progressMeasure" type="progressM easureType"
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minOccurs="0"/>
<xs.element name="completionStatus’
type="completionStatusType" minOccurs="0"/>
<xs.element name="successStatus' type="successStatusT ype"
minOccurs="0"/>
<xs.element name="description" type="localizedString250Type"
minOccurs="0"/>
</xsal>
</xs.complexType>
<xs.complexType name="responseOther Type">
<xs.simpleContent>
<xs.extension base="literal String4000Type"/>
</xs:simpleContent>
</xs.complexType>
<xs.complexType name="stepSequenceType">
<xs.annotation>
<xs:documentation xml:lang="en">
A sequence of steps for interaction type " sequencing”
as specified in 6.1.9.5: Correct response and 6.1.9.7:
Learner response.
The same identifier may appear more than oncein the list,
because a step may be repeated in an interaction.
</xs.documentation>
</xs.annotation>

<xs:sequence>
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<xs.element name="step" type="shortldentifierType" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<xs.attribute name="collectionType" fixed="array"/>
<xs:attribute name="spm" fixed="36"/>
</xs.complexType>

</xs.schema>

i B.1—Fff[ fv XSD

Figure B.1—Conforming XSD
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Annex C

(informative)

An example COCD XML instance

Figure C.1 showsa COCD XML instance that instantiates all elements and attributes
defined in the XSD in Annex B.

<?xml version="1.0" encoding="UTF-8"?>
<cocd xmins="http://Itsc.ieee.org/xsd/1484 11 3"
xmins:xsi="http://www.w3.0rg/2001/X ML Schema-instance"
xsi:schemal ocation="http://Itsc.ieee.org/xsd/1484 11 3
ieee 1484 11 3 2005.xsd">
<commentsFromL earner>
<commentFromL earner>
<comment lang="en-us'>Having a good time</comment>
<location>Somewhere</location>
<timeStamp>2005-10-17T09:30:47-05:00</timeStamp>
</commentFromL earner>
</commentsFromLearner>
<commentsFromLM S>
<commentFromLM S>
<comment lang="en-us'>Have a good time</comment>
<location>Wherever it may be</location>

<timeStamp>2005-10-17T08:30:02-05:00</timeStamp>
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</commentFromLM S>
</commentsFromLM S>
<compl etionStatus>compl eted</compl etionStatus>
<completionThreshold>0.9</completionThreshol d>
<credit>credit</credit>
<dataM odelVersion>1484.11.1</dataM odel Version>
<entry>ab_initio</entry>
<exit>logout</exit>
<launchData>Nothing special</launchData>
<learnerld>1234-foobar-1234</learnerld>
<learnerName lang="en-us"'>John Doe</learnerName>
<learnerPreferenceData>

<audiolL evel>1</audioL evel>

<language>en-us</language>

<deliverySpeed>1.25</deliverySpeed>

<audioCaptioni ng>off</audioCaptioning>
</learnerPreferenceData>
<lessonStatus>browsed</lessonStatus>
<location>Page 4, paragraph 6</location>
<maxTimeAllowed>P2M3DT10H30M </maxTimeAllowed>
<mode>browse</mode>
<interactions>

<interaction>

<identifier>urn:ostyn.com: TFQ2003090412345</identifier>

<objectivelds>
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<objectivel d>1234-foobar-1234</objectivel d>
<objectivel d>1235-barfoo-1345</objectivel d>
</objectivel ds>
<timeStamp>2005-10-17T09:30:17-05:00</timeStamp>
<description>Vanillais lighter than chocolate. True or
fal se?</description>
<result>unanticipated</result>
<latency>PT23.4S</latency>
<weighting>.33</weighting>
<type>true false</type>
<correctResponses>
<trueOrFal se>true</trueOrFalse>
</correctResponses>
<learnerResponse/>
<[interaction>
<interaction>
<identifier>urn:ostyn.com:M CQ2003090412345</identifier>
<objectivelds>
<objectiveld>
1234-foobar-1234</objectivel d>
<objectivel d>1235-barfoo-1345
</objectiveld>
</objectivel ds>
<timeStamp>2005-10-17T09:32:47.45-05:00</timeStamp>

<description>What was J.H.'s favorite ice cream
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combination?</description>
<result>incorrect</result>
<latency>PT23.4S</latency>
<wel ghting>.33</wei ghting>
<type>multiple_choice</type>
<correctResponses>
<choices>
<choice>Vanilla</choice>
</choices>
<choices>
<choice>V anilla</choice>
</choices>
<choices>
<choice>Chocolate</choice>
</choices>
<choices>
<choice>Chocol ate</choice>
<choice>Vanilla</choice>
</choices>
</correctResponses>
<learnerResponse>
<choices>
<choice>Pistachio</choice>
<choice>Chocolate</choice>

</choices>




</learnerResponse>
</interaction>

<interaction>

<identifier>urn:ostyn.com:FlQ2003090412345</identifier>
<objectivelds>
<objectivel d>1234-foobar-1234</obj ectivel d>
<objectivel d>1235-barfoo-1345</objectivel d>
</objectivelds>
<timeStamp>2005-10-17T09:34:47-05:00</timeStamp>
<description>Match things with numbers</description>
<result>3.5926</result>
<latency>PT30M</latency>
<wei ghting>3</weighting>

<type>fill_in</type>
<correctResponses>

<fillMatches caseM atters="false" orderM atters="false">
<matchText lang="en">some</matchText>

<matchText lang="en">thing</matchText>

</fillMatches>

<fillMatches caseMatters="false" orderMatters="true">
<matchText>1</matchText>
<matchText>2</matchText>
</ffillMatches>
</correctResponses>

<learnerResponse>
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<fillString lang="en">Thisisjust any short response.</fillString>

</learnerResponse>
</interaction>

<interaction>
<identifier>urn:ostyn.com:LFQ2003090412345</identifier>

<objectivelds>
<objectiveld>
1234-foobar-1234</objectivel d>
<objectiveld>
1235-barfoo-1345
</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:36:47-05:00</timeStamp>
<description lang="fr">Début de |a Ballade des Pendus</description>
<result>-0.1415926</result>
<latency>PT23.4S</latency>
<wei ghting>33</weighting>
<type>long_fill_in</type>
<correctResponses>
<matchText lang="fr" caseMatters="false">Fréres humains qui aprés nous
vivez, N'ayez les coeurs contre nous endurcis</matchText>
<matchText lang="fr" caseMatters="false" >Fréres humains qui aprés nous

vivez, N'ayez les cuers contre nous endurcis</matchText>

<matchText lang="fr" caseMatters="true">Fréres humains qui apres nous

vivez</matchText>

</correctResponses>
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<learnerResponse>
<longFillString lang="fr-BE">Ca commence avec "Fréres
humains..."</longFill String>
</learnerResponse>
</interaction>

<interaction>

<identifier>urn:ostyn.com:L1Q2003090412345</identifier>

<objectivelds>
<objectiveld>
1234-foobar-1234
</objectiveld>
</objectivel ds>
<timeStamp>2005-10-17T09:38:47-05:00</timeStamp>
<description>Which approach is most likely to succeed?</description>
<latency>PT23.4S</latency>
<weighting>.33</weighting>
<type>likert</type>
<learnerResponse>
<choice>option_5</choice>
</learnerResponse>
</interaction>
<interaction>
<identifier>urn:ostyn.com:MAQ2003090412345</identifier>

<objectivelds>

<objectiveld>
1234-foobar-1234</objectivel d>
<objectiveld>
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1235-barfoo-1345
</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:40:47-05:00</timeStamp>
<description>Connect the shmiblicks to the corresponding

garfubles</description>
<result>incorrect</result>
<latency>PT23.4S</latency>
<wel ghting>.33</wei ghting>
<type>matching</type>
<correctResponses>
<matchPattern>
<pair>
<source>something_A</source>
<target>something B</target>
</pair>
<pair>
<source>something_C</source>
<target>something_D</target>
</pair>
<pair>
<source>something_E</source>
<target>something F</target>
</pair>
</matchPattern>
<matchPattern>

<pair>
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<source>something_C</source>
<target>something_D</target>
</pair>
<pair>
<source>something_E</source>
<target>something F</target>
</pair>
</matchPattern>
</correctResponses>
<learnerResponse>
<matchPattern>
<pair>
<source>something_C</source>
<target>something_D</target>
</pair>
<pair>
<source>something_E</source>
<target>something F</target>
</pair>
</matchPattern>
</learnerResponse>
</interaction>

<interaction>

<identifier>urn:ostyn.com:PEQ2003090412345</identifier>

<objectivelds>
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<objectiveld>
1234-foobar-1234</objectivel d>
<objectiveld>
1235-barfoo-1345
</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:42:47-05:00</timeStamp>
<description>Steps to diagnose the schmiblick</description>
<result>3.5</result>
<latency>PT23.4S</latency>
<weighting>.33</weighting>
<type>performance</type>
<correctResponses>
<performancePattern orderMatters="true">
<step>
<stepName>StepB</stepName>
<stepAnswer>
<numeric min="10" max="10"/>
</stepAnswer>
</step>
<step>
<stepName>StepC</stepName>
<stepAnswer>
<literal>Green whatchamakalit</literal>

</stepAnswer>
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</step>

<step>
<stepName>stepD</stepName>

</step>
</performancePattern>
<performancePattern orderMatters="false" >
<step>
<stepName>stepA</stepName>
<stepAnswer>
<literal>Push the diagnostic button</literal>
</stepAnswer>
</step>
<step>
<stepName>stepE</stepName>
</step>
</performancePattern>
</correctResponses>
<learnerResponse>
<step>
<stepName>StepC</stepName>

<stepAnswer>
<literal>Blue whatchamakalit</literal >

</stepAnswer>
</step>
<step>

<stepName>StepD</stepName>
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<stepAnswer>
<numeric>8.7</numeric>
</stepAnswer>
</step>
<step>
<stepName>StepD</stepName>
</step>
</learnerResponse>
</interaction>
<interaction>
<identifier>urn:ostyn.com:INT2003090412345</identifier>
<objectivelds>
<objectiveld>
urn:bar.com/RCD/2345-800df-4%20test</objectivel d>
<objectiveld>

machinchose1234

</objectiveld>

</objectivelds>
<timeStamp>2005-10-17T09:44:47-05:00</timeStamp>
<description>Steps to buy and enjoy ice cream.</description>
<result>3.14159</result>

<latency>PT23.45</latency>

<weighting>.33</weighting>

<type>sequencing</type>

<correctResponses>

<stepSequence>
<step>Choose flavor</step>

<step>Order_ice_cream</step>
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<step>Eat_ice_cream</step>

<step>Wipe_chin</step>
</stepSequence>

<stepSeguence>
<step>Raid_fridge</step>
<step>Choose_flavor</step>
<step>Eat_ice _cream</step>
<step>Wipe_chin</step>
</stepSequence>
</correctResponses>
<learnerResponse>
<steps>
<step>Order_ice cream</step>
<step>Choose_flavor</step>
<step>Eat_ice cream</step>
<step>Wipe_chin</step>
<step>Eat_ice _cream</step>

<step>Wipe_chin</step>

</steps>
</learnerResponse>

</interaction>

<interaction>
<identifier>urn:ostyn.com:NUQ2003090412345</identifier>

<objectivelds>
<objectiveld>
1234-foobar-1234

</objectiveld>
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</objectivel ds>
<timeStamp>2005-10-17T09:17:47-05:00</timeStamp>
<description>Pick a likely number for the result of this
operation.</description>
<result>3.14159</result>
<latency>PT23.4S</latency>
<wei ghting>7</weighting>
<type>numeric</type>
<correctResponses>
<min>0</min>
<max>123456783453.1415926</max>
</correctResponses>
<learnerResponse>
<number>3.1415926</number>
</learnerResponse>
</interaction>
<interaction>
<identifier>urn:ostyn.com:OTQ2003090412345</identifier>

<objectivelds>
<objectiveld>

1234-foobar-1234
</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:13:47-05:00</timeStamp>
<description>Some other kind of interaction</description>

<result>correct</result>
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<latency>PT23.4S</latency>
<wel ghting>.33</wei ghting>
<type>other</type>
<correctResponses>
<correctOther>Something and <I[CDATA[<Something>more or less
complicated</Something>]]></correctOther>
</correctResponses>
<learnerResponse>
<responseOther>Something more or less
complicated</responseOther>
</learnerResponse>
</interaction>
</interactions>
<objectives>
<objective>
<identifier>urn:ostyn.com:id200309041234578</identifier>
<compl etionStatus>incomplete</compl etionStatus>
<description>Answer 10 questions</description>
<score>
<scaled>1.0</scaled>
<max>77</max>
<min>0</min>
<raw>77</raw>
</score>

<status>browsed</status>
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<successStatus>failed</successStatus>
</objective>
<objective>
<identifier>urn;ostyn.com:id200309041234576</identifier>
<compl etionStatus>compl eted</compl etionStatus>
</objective>
</objectives>
<progressM easure>0.95</progressM easure>
<rawPassi ngScore>600</rawPassingScore>
<scal edPassingScore>0.5</scal edPassingScore>
<score>
<scaled>0.5</scaled>
<max>800</max>
<min>400</min>
<raw>600</raw>
</score>
<sessionTime>P3DT10H30M</sessionTime>
<successStatus>passed</successStatus>
<suspendData>Something=4; line break here:
save this white space (10 spaces)[ ]end of line
beginning of line. Something else on third line.</suspendData>
<timeLimitAction>continue_message</timeLimitAction>
<total Time>P5DT10H30M </total Time>

</cocd>

[fC.1 COCD XML fyliiify]
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Figure C.1—An example COCD XML instance
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Annex D

(informative)

Explanatory XSD notes

D.1 Generdl

This annex is a guide to the understanding and use of the XSD in Annex B. This annex references
specific subclauses of Clause 6 of IEEE Std 1484.11.1-2004. |EEE Std 1484.11.1-2004 is required
to understand this annex.

Where possible, this annex is organized in the same order as the subclauses of Clause 6 of IEEE Std
1484.11.1-2004. The intent is to facilitate a parallel reading of this annex with IEEE Std

1484.11.1-2004, the XSD (see Annex B), and the sample XML instance (see Annex C).
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NOTE 1—This annex is not intended to provide an explanation or rationale for every design or
syntax choice implemented in the XSD nor is it intended to be an XML or XML Schema definition
language tutorial. Familiarity with W3C XML Schema, Parts 1 and 2, is required to understand this
annex. This annex mentions features specified by the W3C XML Schema definition language and
tested with current implementations of XML schema processors.

NOTE 2—In al examples, XML fragments in this annex, the xs. prefix denotes a type, element,
group, or attribute name defined by the W3C namespace “ http://www.w3.0rg/2001/X M L Schema’
NOTE 3—The first half of the XSD follows the order of the subclauses of Clause 6 of IEEE Std
1484.11.1-2004. The second half of the XSD uses conventional groupings of elements and type
declarations: first elements and then attributes, groups, simple types, and complex types. Within

each grouping, the elements are arranged al phabetically by name.

D.2 W3C XML A EA G F AP RLE] B L L
“ W3C XML it t;;canéﬁ?, Hi o ?F,[ 55 TSR LR [p@%ﬁ—*q@g{' R %=
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D.2 Limitations of the W3C XML Schema definition language for the representation of the data
model

Some requirements defined in the data model cannot be expressed in the W3C XML Schema
definition language in any way that would allow automatic validation or constraint enforcement by

ageneric XML Schema processor. These requirements are discussed in D.2.1 through D.2.4.

D21 SR ~ WS 1.0 A

F PRI L RISRG (bags) ~ ISIIAINE FLRLT ) XML A2 (15 xs

sequence f [ - PR (FolEE EJIJI’EIF' Xs : sequence » [N ELIFfIE - 2

[ﬁ Ejj @ P12 T - S xs © sequence ﬁ%f’?ﬁé‘@%l st o 1)
]J%t AR MBI (s XSD -
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<xs.element name="objectives'>
<xs.complexType>
<xs:seguence>
<xs.element hame="objective"
type="objectiveType"
minOccurs="0" maxOccurs="unbounded">
</xs.element>
</xs:.sequence>
</xs.complexType>

</xs.element>

D.2.1 Encoding of bags, arrays and sets

The bags, arrays, and sets defined by the data model are implemented with the XML Schema
compositor xs:sequence. For collections of like elements, xs:sequence is used because it is the only
way to allow a cardinality of more than one for the contained element, even though xs:sequence
implies that the contents of the complex type have to appear as an ordered list. A typical XSD

construct for abag, array, or set is similar to the following example.

TPy e g i ™ AV - e COCD XML gf ] Lz -
<objectives>
<objective>
<identifier>urn:foo.com:id200309041234578</identifier>
<compl etionStatus>incompl ete</compl etionStatus>
</objective>
<objective>

<identifier>urn:foo.com:id200309041234534</identifier>
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<compl etionStatus>compl eted</compl etionStatus>

</objective>

</objectives>
This may beinstantiated in a COCD XML instance asin the following example.

W3C XML 7,5;}*1;{;&;#[7 F:E Jlgaf'[pﬁi_mt—? XS: sequence — EIEf [Eﬁjg U=
BLE (B A e (T H E'J)Wﬁl ([ R I NI I = = S DT ~:‘%‘E‘ﬁ
FIEfC7 E IHIFU F' lu’g}—;b j[ﬂ Fu“";ﬁ > L ET f‘ﬁ'jﬂ Fuﬁ[i 45{ "p:g@r;y
ﬁ*Ef;IEEE 1484.11.1-2004 A2 ¥ s 3 L F\[t;‘ﬁ ”HIE H- Tu LAY
Xs: sequencequljiw (% > fgrfﬂ@m Bl (eSS — ([HE F‘ Bl T
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The W3C XML Schema definition language cannot specify whether a collection implemented with
xs.sequence should be treated as a bag (unordered) or an array (ordered). However, it is possible in
some cases to specify whether the items in the collection have to have different content, which is
one characteristic of a set model. Implementers should refer to IEEE Std 1484.11.1-2004 to
determine whether a particular element defined as xs.sequence with a single element defined in the
sequence should be treated as a bag, a set, or an array. As stated in W3C XML Schema Part 2, “The
fact that this specification does not define an order-relation for some datatype does not mean that
some other application cannot treat that datatype as being ordered by imposing its own order

relation.”
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Whenever an xs.sequence construct is defined as part of a type definition, the XSD defines an
attribute named collectionType. The value of this attribute is fixed as one of bag, array, or set. XML
Schema syntax does not allow the addition of this attribute for element sequences defined in an
xs.group construct. The collectionType attribute has no effect on XML validation, but it may be
useful for applications, because an XML Schema processor has to make the fixed attribute and its
value available to applications even if they are not explicitly specified in the COCD XML instance.
This Standard does not define any conformance requirements regarding the use or interpretation of
the collectionType attribute.

An implementation might use the fixed collectionType attribute as follows:

— Instantiate an XML document that contains an element for which the
collectionType attribute is defined in the XSD in an XML Schema processor
environment.

— Get the collectionType attribute and its value by calling usual XML Schema
processor methods. For example, using an X Path expression, such as
“./@collectionType”, will access the attribute collectionType for the current
element. The value can then be used to determine whether to treat the sequence
of elements as ordered or unordered.
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D.2.2 Uniqueness
Where possible, the standard XML Schema element xs:unique is used in the XSD to enforce
uniqueness in collections that are defined as sets in the data model or that otherwise require

uniqueness. These sets are as follows:

— 6.1.9 Interactions: Each interaction requires an identifier, and the identifier has
to be unique within the context of the content object.
— 6.1.9.3 Objectives ID in an interaction record.
— The choicesin aset of choicesin 6.1.9.5 Correct responses and 6.1.9.7 Learner
response for multiple choice interactions.
— 6.1.18 Objectives: Each objective requires an identifier, and the identifier has
to be unique within the context of the content object.
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Using xsunique alows an XML Schema processor to enforce the uniqueness constraint
automatically. However, validation of uniqueness for the other sets defined in the data model
cannot be enforced automatically. It is not always possible to specify this constraint in the W3C
XML Schema definition language. For example, in the set of set of choices for the correct response
for the interaction type multiple_choice, unigueness can be specified for the inner set but not for the

outer set. Enabling the constraint for the outer set would require adding considerable complexity,

such as additional arbitrary identifiers for the elements of the outer set, and it till would not
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guarantee uniqueness, because the actual content of the elements cannot be inspected. The outer set
elements would be guaranteed to have unique identifiers but would not be guaranteed to have

unigue content.
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D.2.3 Smallest permitted maximums

An SPM cannot be expressed in the W3C XML Schema definition language in any way that would
allow automatic validation of an SPM constraint as defined in the data model. Therefore, the XSD
always specifies maxOccur="unbounded”’ when the data model allows multiplicity, and it does not
set a maxLength attribute for other types for which an SPM is specified in the data model.
Implementers should refer to IEEE Std 1484.11.1-2004 to determine the SPM that applies to a
particular element.

Where possible, the XSD defines an attribute named spm. This attribute is added to several
elements and types defined in the XSD with a fixed value that is the SPM value. However, XML
Schema syntax does not allow the addition of this attribute for element sequences defined in an
Xs.group construct nor is this attribute defined for string types that have to remain simple types,
such as short and long identifiers. This attribute has no effect on XML validation, but it may be

useful for applications, because an XML Schema processor has to make the fixed attribute and its
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value available to applications even if they are not explicitly specified in the COCD XML instance.
This Standard does not define any conformance requirements regarding the use or interpretation of

the spmattribute.
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An implementation might use the fixed spm attribute as follows:

—Instantiate an XML document that contains an element for which the spm attribute is defined in
the XSD in an XML Schema processor environment.

—Get the spm attribute and its value by calling usual XML Schema processor methods. For
example, using an XPath expression, such as“./@spm”, will access the attribute spm for the
current element. The attribute value can then be used to compare the length of the value in the

node with the SPM.

D.2.4 XSDHI%%EPJ%%E&'

W3C XML %El?ﬁéiﬂnﬂ i e FF ey A:trzfi » Tt XSD Fl FEHARLES BT RIS > AR
FEHIL iy xs annotatlonelement HIF1pY xs © applnfo 7+ FFH' " XSD &
f J:EEJW”” Fﬁ%ﬁ”ﬁ‘ R i E}Hﬁwﬁ: R e

,—aﬁf&?u@z'ﬁ;}%@gfﬁg; EliRL J%Mﬁiﬂ?ﬁ FERARTY SPM > i XSD 127
HA SPM (=851~ JaIE Y som g BOALE TR R A 7 XSD 1
PRI & i@fﬂ%‘ﬁ‘*(l*ﬂ@% KRBT E (e S A E'@[B“l‘il@)ﬁﬂj [FUSNIIESS
KT o A A E A Jg:ﬁ‘iﬁgf”:“ﬁﬁ T 0 R
2t XSD 6\|D|O|nf07m (FHpEeR - (t" ’ riiﬂﬁ‘ﬁ[llﬁlﬁﬁﬁﬁ*ﬂﬁﬁl [l
e PSR S XSD M - )

D.2.4 Machine-readable annotations in the XSD
The W3C XML Schema definition language allows the inclusion of annotations that are intended to
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be machine readable in an XSD by encapsulating such annotation in an xs.applnfo element inside
an xs.annotationelement. The XSD contains annotations with information about requirements of the
data model for particular elements.

An implementation that is aware of this notational convention may use an annotation to discover the
SPM associated with an element when the XSD does not provide an SPM value as an spm attribute
with a fixed value, or the implementation may be able to use the collection type when the XSD does
not provide a collectionType attribute with a fixed value indicating the type of collection. This
Standard does not define any conformance requirements regarding annotations or the existence, use,
or interpretation of the data expressed in applnfo elements in the XSD. (To make the examplesin

this annex more readabl e, the annotations have been removed from most X SD fragments.)

e applnfogflE 7 (1R Eu7 F EFE g
(1) spm @ £ PR RS [ IUSPM i

(282 5% (collectionType) 741 £+ 3+ xs: sequencesfIffi6 T » FIRIFQ i £ 158G

FRL g FR - B IRV SRR RES o (LR PR T
RO | o (IR EPE 2T SR - DI fF >~ XSDE I IR B - 2
PR 1~ £ T P DT IS~ X SDFEIE 2 7]« 85 R SARAVHIFELE - [[LRLIAE
ORI A 2R WEC XML HEE IR PRI BLEI 07y AL IR T

applnfor {FfY" i i Hi e 55 S SPMAYXSDEF | 15554 fFfofs & 2T - 9 [eho s

(LYRf 80 3 e applnfort (1 iy FUXMLA AT -

(2 f-0 P P = o XML P 91

_HL

(3)ETH spmyit i 52 1§17 (spm or collectionType) 7 (- — |1 L ZHlihar fy v -

The element names used within applnfo annotation elements are as follows:

— spm: This name denotes the SPM value for the element.
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— collectionType: This name denotes the type of collection encoded using xs:sequence. The
associated value is one of bag, array, or set.

Ideally, such elements would be defined in some additional namespace specific to the data model,

but creating such a namespace is outside of the scope of this Standard. Also, the name-space would

have to be provided as a separate document, and the XSD would not be usable without the

document. Referencing an external, arbitrary namespace would complicate deploying and using the

XSD. To avoid such complications but still allow a machine-readable representation in the spirit of

the W3C XML Schema recommendations, the data-model information data are “hidden” within a

comment within an applnfo element. To discover the SPM or collection type for an element defined

in the XSD, an implementation can

— Instantiate an XML fragment from the string contained in the applnfo element, if present, and
extract the comment from that fragment.

— Instantiate an XML fragment from the string contained in the comment.

— Get the element spm or collectionType, if present, and inspect its value.

D.3 FHIPIiF i p]6. 1 i
T (AR LR £ content_object_communication : record - X SDy] 1] *'|cocdType
K%V codert {3

ﬁ‘*ﬁ COCD XML ffﬁ?ﬁjﬂéfﬁjﬁfjﬁwﬂ |1 (5% coed T fF o PR fﬁfﬁﬁE[%&%

content object communication record ™ ¥ kv XML VAL ([T -

5 AP HIEEELY cocdType 7+ (i % LS 5 2 R (IR
';EJ_E' Fri:_?_%i’ﬁﬂfpﬁ' o HEJRIFA (473 |IEEE 1484.11.1-2004 f&2¥& 1 6.1 ﬁ’[ éﬁf[[ﬂ
(A XSD 5 (B[ > (Er fEBRL e P T [P pe il

<xs.complexType name="cocdType">
<xs.al>
<xs.element ref="commentsFromLearner" minOccurs="0"/>

<xs.element ref="commentsFromLMS" minOccurs="0"/>
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<xs.element ref="timeLimitAction" minOccurs="0"/>
<xs.element ref="total Time" minOccurs="0"/>
</xsall>

</xs.complexType>

D.3 Encoding of 6.1 Content object communication

The element specified in the data model as content_object_communication : record

isrepresented in the XSD by the element cocd of type cocdType.

A conforming COCD XML instance is expected to implement a cocd element as the root element of
the XML document or fragment that contains a content object communication record.

Every element in the complex type cocdType is optional and may appear at most onetimein a
COCD XML instance. Although the elements are listed in the XSD in the same order asin 6.1 of

|EEE Std 1484.11.1-2004, the elements may appear in any order.

5 {7 cocdType BRIV 7 f HERLE I Fet XSD FrEsh iy 41 « sg it -
B (7 XSD 11 PAEIFO -1

Every element in the cocdType type definition references an element defined at the top level of the

XSD. These top-level elements appear in the XSD in the same order as in this type definition.

D.3.1 E:’;‘?»?’ﬁfﬁ FF.J6 11V ’J%r';ﬁ?
PR LR X SD| i 8 (=% commentsFromLearner 7 [ » JF= {1 I HZHV B 07 AS AL
“ 4% o« commentFromLearner 7 ﬁfﬁﬁ Ehcomment Typelfi ] » = =" Blits5 4TI EEE 1484.11.1-2004
feie V6.2, L Ayl -
<xs.element name="commentsFromLearner">
<xs.complexType>

<xs.sequence>

85



<xs.element name="commentFromL earner"
type="commentType"
minOccurs="0" maxOccurs="unbounded">
</xs.complexType>

</xs.element>

D.3.1 Encoding of 6.1.1 Comments from learner

This data-model element isimplemented in the XSD as the element commentsFromL earner, which
is asequence of zero or more commentFromL earner elements. Each commentFromL earner element
is of type commentType, which is an encoding of the comment type defined in 6.2.1 of IEEE Std

1484.11.1-2004.

D.3.2 ??’f'ﬁ‘ﬁlj 'F"[Fé—“ﬁ%.l.z;‘/ﬁfﬁiﬁ%

P PR X SD I TBLHF 575 commentsFromLM ST [ 154 [ I'J RV BrER 07 iRl
“ 27" o commentFromLM S ﬁfﬁﬁﬂcommentTypeifﬁff'J » 0 SR EERT | EEE 1484.11.1-20044E!
Y6213 &yl -

<xs.element name="commentsFromLMS">
<xs.complexType>
<XS.seguence>
<xs.element name="commentFromLMS" type="commentType"
minOccurs="0" maxOccurs="unbounded">
</xs.complexType>
</xs.element>

D.3.2 Encoding of 6.1.2 Comments from LMS

This data-model element is implemented in the XSD as the element commentsFromLMS, which is
a sequence of zero or more commentFromLMS elements. Each commentFromLMS element is of
type commentType, which is an implementation of the comment type defined in 6.2.1 of IEEE Std

1484.11.12004.
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D.3.3 %’E*}}J]Jiﬁ;:ﬁ.l.Sj/i’F}ﬁE
PP R LR X SD| 1+ gy (=55 Completion7t [f » £ K| FicompletionStatusType » JF=74 {55
H°IEEE 1484.11.1-200441 % I/ 6.2.2§| Q‘THI °

<xs.element name="completionStatus" type="completionStatusType"/>

D.3.3 Encoding of 6.1.3 Completion status
This data-model element is implemented in the XSD as the element completionStatus of type
completionStatusType, which is an implementation of the completion status type defined in 6.2.2 of

|EEE Std 1484.11.1-2004.

D.3.4 F R fffE6.1.41 FHhiff
PR LB X SD| 1#L g (=35 completionThreshold 7 (f - 1 K|t progressMeasureType » [F7
(4 LA EEE 1484.11.1- 2004481 1/ 6.2.7% Elﬁ Hl °

<xs.element name="completionThreshold" type="progressM easureType"/>

D.3.4 Encoding of 6.1.4 Completion threshold
This data-model element is implemented in the XSD as the element completionThreshold of type
progressMeasureType, which is an implementation of the progress measure type defined in 6.2.7 of

|EEE Std 1484.11.1-2004.

D.35 % 576.L5V i

PRI AL E S XSD Fl e (5% credit 7 fF > B HE] ﬂﬁ“ﬁ J?FEFE,EI]’@;'/ IR
(enumerated type) > [F=7 [ EFAT IEEE 1484.11.1-2004 21 1 6.1.5 ;‘“ﬁ BITF T e

<xs.element name="credit">
<xs.simpleType>
<xsrestriction base="xs:token">
<xs.enumeration value="credit"/>

<xs.enumeration value="no_credit"/>
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</xsrrestriction>
</xs.simpleType>
</xs.element>

D.3.5 Encoding of 6.1.5 Credit
This data-model element is implemented in the XSD as the element credit, which is defined as an

enumerated type with token values that correspond to the permissible values defined in 6.1.5 of

|EEE Std 1484.11.1-2004.

D.3.6 erRIELENY £ 6.1.6. R
PRI 7 X SD 14 2% dataModel Version 7t [ » K| £ literal String250Type = £5—

FIFRIE] 2 RIpOmpge A T IR 2 S I U SO g 2 o PRI R i S

T

250spmV gt o

<xs.element name="dataM odel Version" type="literal String250Type"/>

D.3.6 Encoding of 6.1.6 Datamodel version

This data-model element is implemented in the XSD as the element dataModelVersion of type
literal String250Type, which is a custom type defined in the XSD to avoid accidental modification
of the string value if it contains white space. This type has the fixed attribute spm with a value of

250.

D.3.7 ™ 6.1.7;[/5’@15}5
IR AR5 X SDf| kL gy (b entry 7 {F > £ i’fﬁiﬂ%ﬁ“’? J?FQE%' fif1 1 ][4 E | (enumerated type) »
I [ 57| EEE 1484.11.1-2004(81 1 6. 1.7 &jfl (%) -
<xs.element name="entry">
<xs:simpleType>

<xs.restriction base="xs:token">

88



<xs.enumeration value="ab initio"/>
<Xs.enumeration value="resume"/>
<xs.enumeration value=""/>
</xs:restriction>
</xs:simpleType>

</xs.element>

() AN R COCD XML e TV Rt £ i -l 5% 4 (81
J1 » <cocd><entry/ ></cocd>) -

D.3.7 Encoding of 6.1.7 Entry
This data-model element isimplemented in the XSD as the element entry, which is defined as an
enumerated type with token values that correspond to the permissible values defined in 6.1.7 of

|EEE Std 1484.11.1-2004.

NOTE—AnN empty string ("") is represented in a COCD XML instance as an empty element (e.g.,

<cocd><entry/ ></cocd>).

D.3835k!1, 6.1.8 VA
PRI LRI X SD[ 1L [Eb exitr fF - LTy ¢ JTQFTE[ 3 [IZHE %] (enumerated type) -
1P [ 47| EEE 1484.11.1-200453% 1 6.1.8F &jfl 1(*) -
<xs.element name="exit">
<xs.simpleType>
<xsrestriction base="xs:token">

<xs.enumeration value="logout" />

<xs.enumeration value="normal"/>

<xs.enumeration value="suspend"/>

<xs.enumeration value="timeout"/>
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<xs.enumeration value=""/>

</xs.restriction>
</xs.simpleType>
</xs.element>
() = WFFfI (") B COCD XML V¥ IF| it ) | W R - iz
7o (F (19 > <cocd><exit/ ></cocd>) -

D.3.8 Encoding of 6.1.8 Exit
This data-model element isimplemented in the XSD as the element exit, which is defined as an
enumerated type with token values that correspond to the permissible values defined in 6.1.8 of

|EEE Std 1484.11.1-2004.

NOTE—AnN empty string ("") is represented in a COCD XML instance as an empty element (e.g.,

<cocd><exit/></ cocd>).

D.3.9 = {6.1.9.V iffs
IR LR XSD gy (255 Interactions 7 [ » £ X 4T interactionsType
7 (F 5] o =*interactionsType K| bt b5 5~ = EI*JF?H%?‘*LV TEER
[F o BETRFERIBLE S B IV ELSR interaction_type 1 aeléé > [E XSD 4
(=R 2f1 T | xs = sequence T e iR ] > ST AR NNV fL- o (Y
1P PSP T xs ¢ sequence T ’Jﬁ@ﬁ%ﬁzﬁ%%ﬁﬁﬁ SRS O
<xs.complexType hame="interactionsType">
<xs:sequence>
<xs.element name="interaction" type="interactionType"
minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>

</xs.complexType>

D.3.9 Encoding of 6.1.9 Interactions

This data-model element isimplemented in the XSD as a sequence of elements of type
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interactionType. The type interactionsType is defined as a collection of interaction elements, each
of which represents an interaction record. Although the data model specifies that the collectionisa
bag of interaction_type records, the XSD has to use xs:sequence to allow multiplicity of the
interaction element. In this case, xs.sequence should not be interpreted as implying any particular

order.

D.3.9.1 = Ful L 9 [

IR LR RS e XSD [l (=55 2 2 KR InteractionType: & ?ﬁ Rl (Al Es
identifier ~ type ~ fi":ZE Y [ objectivelds - timeStamp ~ correctResponses -
weighting ~ learnerResponse~ result ~ latency '] 5 description 7 {3 7 45 = >
=Ll AT PR Epu e 3L - correctResponses 7+ (]!

learnerResponse 7 [ B EL [ TR R [ 2B i o
<xs.complexType name="interactionType">
<xsal>
<xs.element name="identifier" type="longldentifierType">
<xs.element name="type" type="interactionTypeType"/>
<xs.element name="objectivelds' type="objectiveldsType"
minOccurs="0">
<Xs.unique name="uniquel nObjectivesi ds"'>
<xs.selector xpath="."/>
<xs:field xpath="./objectiveld"/>
</xs:unique>
</xs.element>
<xs:element name="timeStamp" type="dateTimeType" minOccurs="0"/>
<xs.element name="correctResponses’ type="correctResponsesType"

minOccurs="0"/>

<xs.element name="weighting" type="rea 7Type" minOccurs="0"/>
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<xs:.element name="learnerResponse type"="learnerResponseType"
minOccurs="0"/>

<xs:element name="result" type="interactionResultType"
minOccurs="0"/>

<xs:element name="latency" type="timelnterval Type"
minOccurs="0"/>

<xs:.element name="description"

type="localizedString250Type"
minOccurs="0"/>
</xsal>

</xs:.complexType>

D.3.9.1 Implementation of interaction_type

This data-model structureisimplemented in the XSD by the global type interactionType, which
includes the required elements identifier and type and the optional elements objectivelds,
timeStamp, correctResponses, weighting, learnerResponse, result, latency, and description. If
present, these elements may occur in any order. The elements correctResponses and

learnerResponse are defined as global elements to facilitate possible reuse.

D.3.9.21D 6.1.9.1;[/,?\5];]11—5
PR LR X SDf| by fenbidentifiers (F » £ K% % longldentifierType -

<xs.element name="identifier" type="longldentifierType"/>

D.3.9.2 Encoding of 6.1.9.1 1D

This data-model element isimplemented in the XSD as the element identifier of type

longldentifierType.
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D.3.9.3 ?}fﬁfr'JG.l.g.Zﬂ/;ﬁT}ﬁ%
IR LR X SD 18 [enbtypert (F » KR HinteractionTypeType °

<xs.element name="type" type="interactionTypeType"/>

D.3.9.3 Encoding of 6.1.9.2 Type
This data-model element isimplemented in the XSD as the element type of type

interactionTypeType.

D.3.9.4 T @sHTE K]
I LT RS A X SD 1L B 2 M R InteractionTypeType » £ = 1B 5%, tﬁiﬁf Jffi%!ﬁ;c' fif
VAR (enumerated type) - 2 EFEANTIEEE 1484.11.1-20044817 1 6.1.9.2 Afff[1 -
<xs.simpleType nhame="interactionTypeType">
<xs:restriction base="xs:token">
<xs.enumeration value="true false"/>
<xs:enumeration value="multiple_choice"/>
<xs.enumeration value="fill_in"/>
<xs:enumeration value="long_fill_in"/>
<xs.enumeration value="likert"/>
<xs.enumeration value="matching"/>
<xs.enumeration value="performance"/>
<xs.enumeration value="sequencing"/>
<xs.enumeration value="numeric"/>
<xs.enumeration value="other"/>
</xsrestriction>

</xs:simpleType>
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D.3.9.4 Interaction type type

This data-model structure isimplemented in the XSD as the global type interactionTypeType,
which is defined as an enumerated type with token values that correspond to the permissible values
defined in

6.1.9.2 of IEEE Std 1484.11.1-2004.

D.3.95 [I&ID 6.1.9.3;[/,'1’@@%
IF= R LR X SDf| 0L [=5% Objectiveldsrt {F » £ XFH] FhobjectiveldsType = [Ff8i %] & F,O
=" %" longldenitifierTyper {F » X ?J%%ﬁ Elfﬂ]':sﬂjﬁf{ﬁju o
<xs.element name="objectivelds" type="objectiveldsType"
minOccurs="0">

<xs:unique name="uniquel NObj ectivesl ds'>

<xs.selector xpath="./objectiveld"/>
<xs.field xpath="."/>
</Xs:unique>

</xs.element>

D.3.9.5 Encoding of 6.1.9.3 Objectives ID
This data-model element isimplemented in XSD as the element Objectivelds of type
objectiveldsType, which includes zero or more instances of the element longldenitifierType. A

uniqueness constraint is applied.

objectiveldsType ™ ' | BE| kL35 ELI > & longl denitifier Typel§i%| 1 Objectiveld7 [ -
<xs.complexType name="objectiveldsType">
<Xs.sequence>

<xs.element name="objectiveld" type="longldentifierType"
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minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>

</xs.complexType>

The global type objectivel dsType is defined as a collection of Objectiveld elements of type

longldenitifierType.

D.3.9.6 [5#6.1.9.4. 55

PRI RS XSD [l ks [B5b timestamp 7 (F » 4R £G dateTimeType -
<xs.element name="timeStamp" type="dateTimeType" minOccurs="0"/>

D.3.9.6 Encoding of 6.1.9.4 Time stamp

This data-model element isimplemented in the XSD as the element timestamp of type

dateTimeType.

D.3.9.73*?%[{[”1’:%6.1.9.5;[/ ?ﬁﬁﬁ%

P RRIBL RS XSD [l i#kds =55 correctResponse 7+ {F » H | £]
correctResponsesType -

<xs:.element name="correctResponses’ type="correctResponsesType"

minOccurs="0"/>

D.3.9.7 Encoding of 6.1.9.5 Correct responses
This data-model element isimplemented in the XSD as the element correctResponses of

type correctResponsesType.

D.3.9.8 I-fElpl g
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[F=>tH Jﬁgfﬁ% i ]'ZETT [ﬁj F[fj correct_responses N ;‘}7[&:[ ﬁ};]r% ) %‘;;;:;{J'T [F—Ij;lgfﬂ E[fj
TR F :"'F:ﬁﬁﬂﬂﬂt P 2 e Rl o TR SO A RLE R W R
ST (5 XSD f[1- COCD XML 8 fFIf e (i s~ [l e p = =
B [Jiel35fo 0 1 | W3C XML %EWTE‘JJ‘J K ’:’[’?ﬁ%?ﬁ?, e ffesi o 2% COCD XML
BRI A (B2 R C) i1 B S B O S ™ | R ]

<xs.complexType name="correctResponsesType">
<xs.choice>
<xs:group ref="grpCorrectTrueFalse"/>
<xs.group ref="grpCorrectMultipleChoice"/>
<xs:group ref="grpCorrectFillIn"/>
<xs.group ref="grpCorrectLongFillIn"/>
<xs:group ref="grpCorrectLikert"/>
<xs.group ref="grpCorrectMatching"/>
<xs:group ref="grpCorrectPerformance"/>
<xs.group ref="grpCorrectSequencing"/>
<xs:group ref="grpCorrectNumeric"/>
<xs.group ref="grpCorrectOther"/>

</xs.choice>

</xs.complexType>

D.3.9.8 Correct responses type

This global type implements the various correct_responses data structures defined in the data model
to correspond to different types of interactions. Regardless of the complexity of the data structure
for atype of interaction, the choice isimplemented in the XSD by a global group. It isup to the
COCD XML instance implementation to choose the correct group to match the interaction type.
This correspondence cannot be expressed or validated using the W3C XML Schema definition

language. Refer to the sample COCD XML instance (see Annex C) for examples showing how this
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type can be used in an actual COCD XML instance.

SR T D7 RO -

These groups are described in detail in D.7.

9 “[1ff6.1.9.6.1 3FffS
I PRIBLEFS XSD f g (=55 weighting 7 {F » 1 HTE| 4T real 7Type -

<xs.element name="weighting" type="real 7Type" minOccurs="0"/>

D.3.9.9 Encoding of 6.1.9.6 Weighting

This data-model element isimplemented in the XSD as the element weighting of type rea 7Type.

D.3.9.10 % 1 H[ji56.1.9.7.0 Fifis

PRI RS XSD [l ks =55 learnerResponse 7+ {F » 1 | £]
learnerResponseType -

<xs.element name="learnerResponse" type="learnerResponseType"

minOccurs="0"/>

D.3.9.10 Encoding of 6.1.9.7 Learner response
This data-model element isimplemented in the XSD as the element |earnerResponse of type

learnerResponseType.

D.3.9.11 %»?w[pli@fﬁfﬁ

[P PRI o [ A AT AR 1L 5 [ Ea(learner_response) ¥ vRI#T - I B
P IR o S TR PRIASAR U WIS S (e X SRt 2 P IR - flICOCD
XML el i f o sz L st - 2 HHCOCD XML (% Jilff#C)

97



BT ) o e 99 F9COCD XML I o B ] =
<xs.complexType name="learnerResponseType">
<xs:.choice>

<xs.group ref="grpResponseTrueFalse"/>
<xs.group ref="grpResponseM ultipleChoice"/>
<xs.group ref="grpResponseFillIn"/>
<xs.group ref="grpResponseL ongFillln"/>
<xs.group ref="grpResponseLikert"/>
<xs:.group ref="grpResponseMatching"/>
<xs.group ref="grpResponsePerformance"/>
<xs.group ref="grpResponseSequencing"/>
<xs.group ref="grpResponseNumeric"/>
<xs.group ref="grpResponseOther"/>

</xs.choice>
</xs.complexType>

D.3.9.11 Learner response type

This global type implements the various learner_response data structures defined in the data model
to correspond to different types of interaction types. Regardless of the complexity of the data
structure for atype of interaction, the choice isimplemented in the X SD as a global group. It isup
to the COCD XML instance implementation to choose the correct group to match the interaction
type. Refer to the sample COCD XML instance (see Annex C) for examples of how this type can

typically be used in an actual COCD XML instance.

A D.7HI?J%‘E$E‘EWEHE o

These groups are described in detail in D.7.
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D.3.9.12 H‘)FN6.1.9.8;[/§@ﬁE
PRI E X SDF| iy {=abresulth fF - £ KTR EinteractionResultType
<xs:.element name="result" type="interactionResultType"

minOccurs="0"/>

D.3.9.12 Encoding of 6.1.9.8 Result

This data-model element isimplemented in the XSD as the element result of type

interactionResultType.

D.3.9.13 = Ehsb KT

P B TR (R LB 4R (5 SRR Rl (P R
Ao FV lEy AL (BT Jirf—'ljci =7 (R E ) xs * union 2V % xs : choice
[ 4 i XSD s f[ﬂrjnmw%“w KR % b (B -
XS : union [t [ 17 FH - [l > I ﬁ'“F",EHo LRI SR -

<xs.simpleType hame="interactionResultType">
<xs:union memberTypes="real 7Type interactionResultTokenType"/>
</xs.smpleType>
<xs.simpleType hame="interactionResultTokenType">
<xs:restriction base="xs:token">
<xs.enumeration value="correct"/>
<xs.enumeration value="incorrect"/>
<xs.enumeration value="neutral"/>
<xs.enumeration value="unanticipated"/>
</xsrestriction>

</xs.simpleType>

D.3.9.13 Interaction result type
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This global type implements the data-model requirement that the value of result may be a token that
corresponds to a permissible value defined by the data model or a numeric value. This element uses
xs.union instead of xs:choice to avoid having to define subelements with arbitrary namesin the

XSD, which would force another layer of nesting. The xs:union construct allows only a single value

to occur, and thus it meets the requirement of the data model.

D.39.14 ¥iH6.19.9 Fiffs
PR LS XSD [k (25 latency 7 [ » X[ EG timelnterval Type ©

<xs.element name="latency" type="timelnterval Type" minOccurs="0"/>

D.3.9.14 Encoding of 6.1.9.9 Latency
This datamodel element is implemented in the XSD as the element latency of type

timel nterval Type.

D.3.9.15 §:6.1.9.10. fifs
P RRIELE S XSD [l ks rY description 7 (> E AR £]
localizedString250Type -

<xs.element name="description" type="1ocalizedString250Type"

minOccurs="0"/>

D.3.9.15 Encoding of 6.1.9.10 Description
This dataamodel element is implemented in the XSD as the element description of type

localizedString250Type.

D.3.10 ?%Eﬁ?}’%{é‘]al.lo;[/ i’\r-iﬁﬁﬁ

=PRSS XSD FlBLe 5% launchData 7+ {4 - I HIE[EL

literal String4000Type » '] e & rﬁg: E’[E\ﬂjf . 3"';[5{@%@7} el o
<xs.element name="launchData" type="literal String4000Type"/>
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D.3.10 Encoding of 6.1.10 Launch data
This dataamodel element is implemented in the XSD as the element launchData of type

literal String4000Type to avoid accidental modification of the string value if it contains white space.

D311 %16, 111V Afiffs
=R LR XSD (s (255 learnerld 7 {F > 1A £7 longldentifierType -

<xs:element name="learnerld" type="longldentifierType"/>

D.3.11 Encoding of 6.1.11 Learner ID
This datamodel element is implemented in the XSD as the element learnerld of type

longldentifierType.

D.3.12 5 F1H 7816, L12ififf

=PRI LR XSD [l e dr 259 learnerName 7+ (4 » EL KR ES
localizedString250Type -

<xs.element name="learnerName" type="localizedString250Type"/>

D.3.12 Encoding of 6.1.12 Learner name
This datamodel element is implemented in the XSD as the element learnerName of type

localizedString250Type.

D.3.13 & F1H ¥ HI6.0. 13V FRiffs

=PR[BS XSD [l dr {259 |learnerPreferenceData 7+ (4 » H KR 1S
learnerPreferenceType -

<xs.element name="learnerPreferenceData’

type="learnerPreferenceType" />
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D.3.13 Encoding of 6.1.13 Learner preference data

This data-model element is implemented in the XSD as the element learnerPreferenceData of type
learnerPreferenceType.

I™earnerPreferenceType* E'Jtﬁf{ﬁéﬁ’ (HEEE 1484.11.1-20044%7%6.1. 137514

learner_preference_type - & & ﬁ P =t £ - (order) - i i (audioL evel) » & 5
(language) » 5% (deliverySpeed) » 71 %3"%}(audiocaptioning)ﬂ',rﬂ;l/ SRR o
h “ﬂ?JE'F‘fﬁﬂE'ﬁﬁﬁiﬁ °

<xs.element name="learnerPreferenceData'>
<xs:.complexType>

<xs.al>

<xs.element name="audioL evel" minOccurs="0">

</xs.element>

<xs.element name="language" type="languageType

minOccurs="0"/>

<xs.element name="deliverySpeed" minOccurs="0">

</xs.element>
<xs:element hame="audioCaptioning" minOccurs="0">

</xs.element>

</xs:al>

</xs.complexType>

</xs.element>
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The global type |earnerPreferenceType implements the learner_preference _type defined in 6.1.13 of
|EEE Std 1484.11.1-2004. It contains four optional elements that may appear in any order,
audioL evel, language, deliverySpeed, and audioCaptioning, which are described in more detail

below.

D.3.13.1 P4 [J[6.L.13. L A
R ML X SD| L [ audioLevel 7 ff » 2% 3% leamerPreferenceDatal’ | 193 1 7
[ o T real TTypelfi B KL FLRE » ap -y 57 ?%‘fmﬁﬂﬁju °
<xs.element name="audioLevel" minOccurs="0">
<xs.simpleType>
<xsrestriction base="rea 7Type ">
<xs:minlnclusive value="0"/>
</xs.restriction>
</xs.simpleType>

</xs.element>

D.3.13.1 Encoding of 6.1.13.1 Audio level
This data-model element isimplemented in the XSD as the element audioLevel, which is defined
inline as an optional element of learnerPreferenceData. It is based on the type rea 7Type, with a

restriction that its value is greater than or equal to zero.

D.3.132 76,1132 Aiffs
PRI RS XSD [l kg (=55 language 7 {F > =5 [ L3S
learnerPreferenceData [‘Jﬁﬁlﬁiféﬁ‘l\%ﬁ [ o FE]EL languageType

<xs.element name="language" type="languageType" minOccurs="0"/>
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D.3.13.2 Encoding of 6.1.13.2 Language
This data-model element isimplemented in the XSD as the element language, which is defined

inline as an optional element of learnerPreferenceData. It is of type languageType.

D.3.13.3 @%’Eﬁ@G.l.lS.Bj/?@ﬁ%
=PRSS XSD FlBLEf {55 deliverySpeed 7o (4 » P50 { E5%
learnerPreferenceData | Ifi SPVERIER o T rer'ﬂl7T)/I0€tF‘FI tﬁﬁiw’ A
SR FAIL) -
<xs.element name="deliverySpeed"
minOccurs="0">
<xs.simpleType>
<xsrestriction base="real 7Type">
<xs:minlnclusive value="0"/>
</xs:restriction>
</xs.simpleType>

</xs.element>

D.3.13.3 Encoding of 6.1.13.3 Delivery speed
This data-model element isimplemented in the XSD as the element deliverySpeed, which is defined
inline as an optional element of learnerPreferenceData. It is based on the type rea 7Type, with a

restriction that its value is greater than or equal to zero.

D313.4 76,1134V iiffs

PRI AL E S XSD Fl L 5% audioCaptioning 7 { » [P [ 50y

learnerPreferenceData [* |13 & %5+ {F o H 2R Riget |~ WE:C'IEIFU IR
= Fﬁyifﬁ IS5k — {fi |EEE 1484.11.1-2004 157 6.1. 134 TS 1H e Y
ﬁ o

<xs:element name="audioCaptioning" minOccurs="0">
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<xs.simpleType>
<xs:restriction base="xs:token">
<xs.enumeration value="off"/>
<xs.enumeration value="no_change"/>
<xs.enumeration value="on"/>
</xsrestriction>
</xs:simpleType>

</xs.element>

D.3.13.4 Encoding of 6.1.13.4 Audio captioning

This data-model element is implemented in the XSD as the element audioCaptioning, which is
defined inline as an optional element of learnerPreferenceData. It is defined as an enumerated type
with token values that correspond to the permissible values defined in 6.1.13.4 of |IEEE Std

1484.11.1-2004.

D314 FUALIAE6.114
P VR X SD| 1L (2% | essonStatus 7+ (F » £ 417 Flegacy StatusType

<xs.element name="lessonStatus" type="legacyStatusType"/>

D.3.14 Encoding of 6.1.14 Lesson status
This data-model element is implemented in the XSD as the element lessonStatus of type

legacyStatusType.

D.3.15 ff?[’6.1.15ﬂ/§fﬁﬁ5
PR LR X SD| 1#LHF {E5Ylocation st fF » £ X%+ literal String1000Type » [ el 7 & r’ﬁii“

I ROt s -
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<xs:element name="location" type="literal String1000Type"/>

D.3.15 Encoding of 6.1.15 Location
This datamodel element is implemented in the XSD as the element location of type

literal String1000Type to avoid accidental modification of the string value if it contains white space.

D.3.16 - ?Eﬁ fli16.1.16. ir-iﬁ%
PR AR X SD| 1k gy {5 maxTimeAllowed 7t > K| fitimel nterval Type °

<xs:element name="maxTimeAllowed" type="timelnterval Type"/>

D.3.16 Encoding of 6.1.16 Max time allowed
This data-model element is implemented in the XSD as the element maxTimeAllowed of type

timel nterval Type.

D.3.17 #1:Y6.1.17 i’\r-iﬁﬁﬁ
PRI RS XSD HTRAEF {55 mode 7 fF » P~ (s R TIRERRE]
z %?'@‘éﬂ\ *— {7 IEEE 1484.11.1-2004 f21¥ 6.1.17 L3 f| 1k 7e FRufif -

\

Y

<xs.element name="modge" >
<xs:simpleType>
<xs.restriction base="xs:token" >
<xs.enumeration value="browse"/>
<xs.enumeration value="normal"/>
<xs.enumeration value="review"/>
</xs:restriction>
</xs:simpleType>

</xs.element>
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D.3.17 Encoding of 6.1.17 Mode
This data-model element isimplemented in the XSD as the element mode, which is defined as an
enumerated type with token values that correspond to the permissible values defined in 6.1.17 of

|EEE Std 1484.11.1-2004.

D.3.18 [ #6118 Fifi

PRI LR XSD fl kL {255 objective 7 {4 H-%]] » £ KR4 objectiveType °
ﬂ‘”éf‘]ﬁ?ﬁ‘ﬂﬁiﬁjé”ﬁ%?ﬁ F'EJ‘J’iFEHEL; il objective & F/‘I » {FRL XSD ] xs -
sequence ¢ “e ZF £ ([ objective 7 {F o Tk fﬁ[ﬁiw Hl1» xs : sequence T i* BLAEFE ET
aﬁ (o o o F’ﬁHI » =) [l objective 7 FF IS F o~
ol P o

<xs:.element name="objectives" type="objectivesType">
<xs:unigue name="uniquel nSetOf Obj ectives'>
<xs:selector xpath="./objective"/>
<xsfield xpath="identifier"/>
</xs:unique>
</xs.element>
2 H KR objectivesType » 8 {1 objectiveTypefiobjectiver [ & Fﬁ' °
<xs:.complexType name="objectivesType">
<xs.sequence>
<xs.element name="objective"
type="objectiveType"
minOccurs="0"
maxOccurs="unbounded">
</xs.element>

</xs.sequence>
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<xs:attribute name="spm" fixed="100"/>

</xs.complexType>

D.3.18 Encoding of 6.1.18 Objectives

This data-model element isimplemented in the XSD as a sequence of objective elements of type
objectiveType. Although the data model specifies that thisis a set of objective, the XSD hasto use
xs:sequence to allow multiplicity of the objectiveelement. In this case, xs:sequence should not be
interpreted as implying any particular order. The value of the mandatory identifier element within

each objective element in this collection hasto be unique.

The global type objectivesType implements a collection of objective elements of type

objectiveType.

D.3.18.1 [ g%
PEPRILR AR I XSD [ LY (275 objectiveType 2 = [RIR] » &) 3 SRIFUA
Afll R B pE R TR 5T e(score) ~ IR (status) ~ 2E5 ] 5 (progressMeasure)
F Y RE (completionStatus) E?ﬁﬁ%&(wcc&es&atus),[‘}E}ﬁiﬁ(d@cription)ﬁ
o YPRE I [ o PP (T AL

<xs.complexType name="objectiveType">
<xsal>

<xs.element name="identifier" type="longldentifierType"/>

<xs.element name="score" type="scoreType" minOccurs="0"/>

<xs.element name="status" type="legacyStatusType"
minOccurs="0"/>

<xs.element name="progressM easure"
type="progressM easureType" minOccurs="0"/>

<xs.element name="completionStatus'

type="compl etionStatusType"
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minOccurs="0"/>

<xs.element name="successStatus"
type="successStatusT ype"

minOccurs="0"/>

<xs:.element name="description"
type="localizedString250Type" minOccurs="0">

</xs.element>

</xsal>

</xs.complexType>

D.3.18.1 Objective type
This data-model structureisimplemented in the XSD as the global type objectiveType, which
includes the required element identifier and the optional elements score, status, progressMeasure,

compl etionStatus, successStatus, and description. If present, these elements may occur in any order.

D.3.19 E[£16.1.190 FHif

PRI SRS XSD f| bk [ progressMeasure 7 [ » £ KT
progressMeasureType o
<xs.element name="progressMeasure" type="progressMeasureType"/>

D.3.19 Encoding of 6.1.19 Progress measure
This data-model element isimplemented in the XSD as the element progressMeasure of type

progressM easureType.

D.3.20 il 451 56,120 FifF
P RRIBL RS XSD [l ks =55 rawPassingScore 7 {4 » 1 SR £] real 7TType -

<xs:.element name="rawPassingScore" type="real 7Type"/>
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D.3.20 Encoding of 6.1.20 Raw passing score
This data-model element isimplemented in the XSD as the element rawPassingScore of type

real 7Type.

D.3.21 & Wﬁﬁ 5761211 i
IR RS XSD [l ks =55 scaledPassingScore 7 [ » H KHE| 4T
scaledScoreType -

<xs.element name="scal edPassingScore" type="sca edScoreType"/>

D.3.21 Encoding of 6.1.21 Scaled passing score
This data-model element isimplemented in the XSD as the element scal edPassingScore of type

scaledScoreType.

D.3.22 314¢6.1.22.1 Fiffs
PR SRS XSD flRLE [B5Y score 7 [ > KR £ scoreType » ﬁi‘{lf{ﬁéﬁ'l
Beflato [FAE Y P R -

<xs.element name="score" type="scoreType"/>

D3.22 Encoding of 6.1.22 Score
This data-model element isimplemented in the XSD as the element score of type scoreType, which

isacomplex type composed of several elements.

D.3.23 % FH[6.0.23 1 Hiffs
2R XSD (| 1B {255 sessionTime 7 {f » £ K] £ timelnterval Type

<xs.element name="sessionTime" type="timelnterval Type"/>

D.3.23 Encoding of 6.1.23 Session time



This data-model element isimplemented in the XSD as the element sessionTime of type

timel nterval Type.

D.3.24 w6 1.24 1 s
PR AL X SD 1 {755 successStatus 7 [ » £ KFTH £ successStatusTypes

<xs:element name="successStatus" type="successStatusType"/>

D.3.24 Encoding of 6.1.24 Success status
This data-model element isimplemented in the XSD as the element successStatus of type

successStatusType.

D.3.25 l,%ﬁ’éf%{'?ﬁ'ilﬁ.l.%;[/ 1’*]7!15%

= RRIBLE S XSD [l ke 2r% suspendData 7+ (4 » E KEE
literal Stringd000Type » 1% + i it &) 3 2 [ 1 » S fIH gL gt feb e

<xs.element name="suspendData" type=" I|tera| String4000Type"/>

D.3.25 Encoding of 6.1.25 Suspend data
This data-model element isimplemented in the XSD as the element suspendData of type

literal String4000Type to avoid accidental modification of the string value if it contains white space.

D.3.26 E\ﬂj‘ fii] Bﬂﬁfugﬁj [(£6.1.26 ?ﬁﬁﬁ%
=PRI AL E S XSD HIT@H (=55 timeLimitAction 7o {4 » F1 2R Eij#at - '[*”FEFE'
’f_ﬁ SJIEIEE] F' [ﬁ_lff’r?ﬁ”— (7 1EEE 1484.11.1-2004 517% 6.1.26 -
H'?&“jﬂ@ °
<xs.element name="timeLimitAction">
<xs.simpleType>

<xs:restriction base="xs:token">

<xs.enumeration value="continue_message"/>



<xs.enumeration value="continue_no_message"/>
<xs.enumeration value="exit_message"/>
<xs:enumeration value="exit_no_message"/>
</xsrestrictio
n>
</xs.simpleType>

</xs.element>

D.3.26 Encoding of 6.1.26 Time limit action
This data-model element isimplemented in the XSD as the element timeLimitAction, which is
defined as an enumerated type with token values that correspond to the permissible val ues defined

in 6.1.26 of |IEEE Std 1484.11.1-2004.

D.3.27 A [H16.1.27.1 iiffs
IR LR XSD [l gy (25 total Time 7 {F - AR 4% timelnterval Type -

<xs:element name="total Time" type="timel nterval Type"/>

D3.27 Encoding of 6.1.27 Tota time
This data-model element isimplemented in the XSD as the element total Time of type

timel nterval Type.

D.4 |2 VRIKE] 6.2 2K
2R VAR DAL E] DAIO 1 bR -

D.4 Encoding of 6.2 Auxiliary datatypes
The encodings of the data-model auxiliary data types are discussed in D.4.1
through D.4.10.



D41F§‘J$Z§F[ 16.2.1 VHEr=
=PRI A R B XSD HBLES (=55 commentType * ™ [# 5] » F & & ’%%J:j%gfj
T 'iFP;rFf' I Y location F[1 timeStamp 7 [ o [P ([0 I ] = o i3l

<xs:.complexType hame="commentType">
<xs.al>
<xs.element name="comment" type="localizedString4d000Type"/>
<xs.element name="location" type="literal String1000Type"
minOccurs="0"/>
<xs.element name="timeStamp" type="dateTimeType" minOccurs="0"/>
</xsall>

</xs.complexType>

D.4.1 Implementation of 6.2.1 Comment type
This data-model type isimplemented in the XSD as the global type commentType, which includes

the required element comment and the optional elements location and timeStamp. If present, these

elements may occur in any order.

D.4.2 % E‘/}-{prui’:p%" 16.2.2 VA&
P PRISLE TR X SDF| 1#EE1 {255 completionStatusType ”* ¥ [)I %] » 35 fh it~ lﬁff‘g’ i iy

UHHTE] > 2 ARG PR (| EEE 1484.11.1-200477156.2. 20 A bk I
<xs.simpleType name="completionStatusType">
<xs:restriction base="xs:token">
<xs.enumeration value="completed"/>
<xs.enumeration value="incomplete"/>
<xs.enumeration value="not_attempted"/>
<xs.enumeration value="unknown"/>

</xs:restriction>



</xs:simpleType>

D.4.2 Implementation of 6.2.2 Completion status type
This data-model type isimplemented in the XSD as the global type completionStatusType, whichis
defined as an enumerated type with token values that correspond to the permissible val ues defined

in6.2.2 of IEEE Std 1484.11.1-2004.

D.4.3 E/}”*‘”EE']:F Z';FH*" 16.22 VEi =
PR R AR X SD| 1L {255 dateTimeType s ¥ [KEH] » fLiF T‘iXML%VF%EUELﬁF‘E}’ﬂS]?}'IE

E|dateTime - dateTimelfi%|iL i (| EEE 1484.11.1-2004. 535 E 3% 6.2.3f[ 15! ﬁ%ﬁﬁﬂ%‘,ﬁ%ﬁ%
ff e (o
<xs:simpleType name="dateTimeType">
<xs.restriction base="xs.dateTime"/>

</xs:simpleType>
dateTime Tf‘*“ HIN PR A

YYYY[-MM[-DD[Thh[:mm[:s3.s]][TZDI]]

}“"%ﬂi[lﬂjgm;@t Y o

D.4.3 Implementation of 6.2.3 Date time type
This data-model type isimplemented in the XSD as the global type dateTimeType, which is based
on the XML Schema primitive data type dateTime. The dateTime type is a conforming

implementation of the requirements specified defined in 6.2.3 of IEEE Std 1484.11.1-2004.

The format for dateTime is defined by the following pattern:
YYYY[-MM[-DD[Thh[:mm[:s9.5]]][TZD]]1]

where anything enclosed in square brackets is optional.



D.AAFIF il 624 1 4=
=PRI R IR XSD [ 11 [£5% languageType »* B [XEE] > fLE S % XML

HAFHY L PRI RIRIEIF (language) - language %R IEEE 1484.11.1-2004.1
P 1 6.2.4 AR SPMAPAEIT » S RRHRPITRRO T T
e XSD [t 1

<xs.simpleType name="languageType">
<xs:restriction base="xs:language"/>

</xs.simpleType>

D.4.4 Implementation of 6.2.4 Language type

This data-model type isimplemented in the XSD as the global type languageType, which is based on
the XML Schema derived data type language. The language type is a conforming i mplementation of
the requirements specified defined in 6.2.4 of |EEE Std 1484.11.1-2004 except for the specification

of an SPM, which is represented in an annotation in the X SD.

D.4.5 LAk 1176251 H =
ISRl AL A R X SD | e (B | ocalizedStringType ™ 4] » o ¥ literal StringType * |
HERIFOBLRE b o P SRR B P 5 Fﬂﬂﬁﬁ FE IEﬁ ) 3”flﬁ [E IS o =
localizedStringTypeli & ™[ 4 g iy (R F927E 2R ¢ localizedString250TypeA(!
|ocalizedString4000Typefi4i G451 4 %] » [F2PERIRIET I 17 SepmVls i i 7 [l bt £ -
<xs:complexType hame="localizedStringType" abstract="true">
<xs.simpleContent>
<xs:extension base="literal StringType">
<xs.attribute name="lang" type="languageType"/>
</xs.extension>

</xs:.simpleContent>
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</xs.complexType>

D.4.5 Implementation of 6.2.5 Localized string type

This data-model type isimplemented in the XSD as the global type localizedStringType, whichis
based on the global type literal StringType. That base type is used to avoid accidental modification
of the string value if it contains white space. The type localizedStringType is used as an abstract
base type for two other types, localizedString250Type and |ocalizedString4000Type, each of which

has a different fixed value for an spmattribute.

D4.6 = |l ﬁ?}fﬁfﬁ 6.2.6 V=
PRI E KE R 5 X SDf| 1+ {255 longl dentifierType >t B [XfE] » 1 gt E?XML%%EIU’EU!IF"E}’

ﬂ;‘ﬁﬁf{JanyURlﬁLE@[l » anyURIZR| 51 EEE 1484.11.1-2004. 14573 | l6.2.6’ﬁ?§;ﬁ%'1'SPMtﬁ7fﬁ
9o SRR %Tﬂ*ﬁf% flet ﬁ‘“f, VA IERF STEE (. xsogfjﬁégﬁfz_ﬁ o [REE IR H | Fl, RETHIIEE]
AR o 1 SPMIE it o o s,
<xs:simpleType name="longl dentifierType">

<xs.restriction base="xs:anyURI">

</xsrestriction>

</xs.simpleType>

D.4.6 Implementation of 6.2.6 Long identifier type

This data-model type isimplemented in the XSD as the global type longldentifierType, which is
based on the XML Schema primitive data type anyURI. The anyURI type is a conforming
implementation of the requirements defined in 6.2.6 of IEEE Std 1484.11.1-2004 except for the
specification of an SPM, which is represented in an annotation in the XSD. Because thistypeis

used where a simple type is required, no spmattribute can be attached to it.



D.A7 (=B HIR]6.2.7 ¥ (=
PR AL E MR - X SDF| 1 gy {£5% progressMeasureType ™ H [T » i Trreal 7Type * B [ K]
FLREL o MERLE S XMUSHHE 7o 7P &R REL -
<xs:.simpleType name="progressM easureType">
<xs:restriction base="real 7Type">
<xs:mininclusive value="0"/>
<xs:maxInclusive value="1"/>

</xs:restriction>

</xs:simpleType>

D.4.7 Implementation of 6.2.7 Progress measure type
This data-model type isimplemented in the XSD as the global type progressMeasureType, which is
based on the global type real 7Type that, in turn, is based on the XML Schema primitive data type

decimal.

D.4.8 55 HrkiT|6.2.81 Fr (=

PR AT XSD| L F [ coreType: F K] » LV 16 37 i@ S5 i scaled

max -~ minffl raw o iGE T s
<xs.complexType name="scoreType">
<xs.al>
<xs:element name="scaled" type="scaledScoreType"/>
<xs.element name="max" type="rea 7Type" minOccurs="0"/>
<xs:element name="min" type="rea 7Type" minOccurs="0"/>
<xs.element name="raw" type="real 7Type" minOccurs="0"/>
</xsal>

</xs.complexType>



D.4.8 Implementation of 6.2.8 Score type
This data-model type isimplemented in the XSD as the global type scoreType, which includes the

optional elements scaled, max, min, and raw. If present, these elements may occur in any order.

D.4.9 T FH1%6.2.91 ¥ =
PRI ABLEE AT [ X SD| e =% shortl dentifier Type * # 1% » = A XML fEanyURI Ui
?H’é]?}':ﬁf{mi » anyURI Z‘(’:Eifffj FHIEEE 1484.11.1-2004. 14574 16.2.9H5%: % 5" SPM tﬁ’]‘?‘,%‘ ’ J’F‘Ea“ﬁ
P (RT3 8 5 e XSDRRERR] 1 < [ ERPHTR  Fe H ETATI -
12 E SPMHE T I -2 oy e
<xs:simpleType name="shortldentifierType">
<xs:restriction base="xs.anyURI">

</xs:simpleType>

D.4.9 Implementation of 6.2.9 Short identifier type

This data-model type isimplemented in the XSD as the global type shortldentifierType, whichis
based on the XML Schema primitive data type anyURI. The anyURI type is a conforming
implementation of the requirements defined in 6.2.9 of IEEE Std 1484.11.1-2004 except for the
specification of an SPM, which is represented in an annotation in the XSD. Because thistypeis

used where a simple type is required, no spmattribute can be attached to it.

D.4.10 = I NiEHIE]6.2.100 Hf =

PR AL KT X SD | 1L i 75 successStatusType B [KEITE| » Bl (L35 et | f[ﬁi@r%‘l@ﬁfj

GIEAEE] F%m;@%@% {7t | EEE 1484.11.1-2004{16.2. 107 S | ke SR -
<xs:simpleType name="successStatusT ype">

<xs.restriction base="xs:token">
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<xs.enumeration value="failed"/>

<xs.enumeration value="passed"/>

<xs.enumeration value="unknown"/>
</xs:restriction>

</xs:simpleType>

D.4.10 Implementation of 6.2.10 Success status type
This data-model type isimplemented in the XSD as the global type successStatusType, whichis
defined as an enumerated type with token values that correspond to the permissible values

defined in 6.2.10 of IEEE Std 1484.11.1-2004.

D.5 H 9 [fFevR gV =

HPS ORI BI85 7 DS.LHIDS. 2 g «

D.5 Implementation of other documented data types

The implementations of other documented data types are discussed in D.5.1 through D.5.2.

D.5.1real(10,7). df =

KT R S |EEE 1484.11.1-2004 19 B.LAEHE]1 o g LR AR
XSD | L =5 real TType 2* HIKIH] - HT v XML AU SE 0 R e
BB .

<xs:simpleType name="rea 7Type">
<xs.restriction base="xs.decimal"/>

</xs:simpleType>

SIS B9 2 W58 T > XSD e 1 [, I s
oY -

D.5.1 Implementation of real (10,7)
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An explanation of thistypeis provided in B.1 of IEEE Std 1484.11.1-2004. This data-model typeis
implemented in the X SD as the global type real 7Type, which is based on the XML Schema

primitive data type decimal.

By neither restricting the number of fraction digits nor the number of digitsin total, the XSD
provides the required precision in all cases of practical interest.

D.5.2 lgn [ [l | A B 1 e =
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<xs:simpleType hame="timel nterval Type">
<xs:restriction base="xs.duration"/>

</xs:simpleType>
FRIT T XSD 12 S5 2 105 fOFAa AL 25 W St
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D.5.2 Implementation of the time interval data type

An explanation of thistypeisprovided in B.2 of IEEE Std 1484.11.1-2004. This data-model typeis
implemented in the X SD as the global type timel nterval Type, which is based on the XML Schema
primitive data type duration. The duration type is a conforming implementation of the requirements

specified in the data model.

This type definition in the X SD does not enforce a restriction on the number of decimal digits for

the seconds part of the duration expression.

D.6 H FIXSDEZAF[ 1y 2 H KR
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D.6 Other global types defined in the XSD

Thetypesin D.6.1 through D.6.4 are used by more than one element in the XSD or as building
blocks in the definition of other XSD types.

D.6.1 % 44 ]
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<xs.simpleType name="literal StringType">
<xs:restriction base="xs:string">
<xs:whiteSpace value="preserve'/>
</xsrestriction>

</xs.simpleType>

D.6.1 Literal string type

Thistypeis defined for strings in which white space should not be modified by an XML
implementation. The type literal StringType is used as an abstract base type for three other types,
literal String250Type, literal String1000Type, and literal String4000Type, each of which has a

different fixed value for an spm attribute.

D.6.2 FALIREENIE]
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<xs:simpleType name="obsol eteStatusType">

<xs.restriction base="xs:token">
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<xs:enumeration value="browsed"/>

<xs.enumeration value="completed"/>

<xs:enumeration value="failed"/>

<xs.enumeration value="incomplete"/>

<xs:enumeration value="not_attempted"/>

<xs.enumeration value="passed"/>
</xs:restriction>

</xs.simpleType>

D.6.2 Lesson status type
This data-model type is defined as the global type obsoleteStatusType, which is defined as an
enumerated type with token values that correspond to the permissible values defined in 6.1.14 of

|EEE Std 1484.11.1-2004.

D.6.3 1874 7 Py s |
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<xs.simpleType name="scal edScoreType">
<xsrestriction base="real 7Type">
<xs:mininclusive value="-1"/>
<xs:maxInclusive value="1"/>
</xsrestriction>

</xs:simpleType>

D.6.3 Scaled score type

This data-model type is defined as a numeric type based on real 7Type with the range constraints
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defined in 6.1.21 of |EEE Std 1484.11.1-2004.

D.6.4 XML L9 54 {4
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<xs.simpleType name="literal StringType">
<xs:restriction base="xs:string">
<xs:whiteSpace value="preserve"/>
</xs.restriction>

</xs.simpleType>

D.6.4 Litera string type—XML specific

Thistype is not defined explicitly in IEEE Std 1484.11.1-2004, but it isimplicit in references to the
ISO/ IEC 11404:1996 [B2] characterstring data type. Because XML Schema processors may
modify the white space in a string value, it is necessary to specify in the XSD that the values for
various string-based elements defined in 6.1. of IEEE Std 1484.11.1-2004 cannot be modified. This
is done by defining the type literalStringType that specifies that white space must be preserved.
This type is used as the base type to define the type localizedStringType as well as the three types
literal String250Type, literal String1000Type, and literal String4000Type with fixed spm attribute

values of 250, 1000, and 4000, respectively.

D.7 n ]ff?7T‘ If)«F“ TE :E{,l I,E[F[W;EE}%H
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D.7 Elements and groups used to implement response data
The globally defined, reusable XML elements and groups discussed in D.7.1 through D.7.21 are
used in the XSD as parts of the definitions for the complex, data-model types for correct responses
and learner response. They are listed in alphabetic order. These XSD fragments are easier to

understand by looking at the sample COCD XML instance (see Annex C).
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<xs:group name="grpCorrectFillln">
<Xxs:sequence>
<xs.element name="fillMatches" minOccurs="0"
maxOccurs="unbounded">
<xs:complexType>
<xs.sequence>
<xs.element name="matchText"
type="localizedString250Type" maxOccurs="unbounded"/>
</xs:sequence>
<xs.attribute name="caseM atters’

type="trueFalseType" use="optiona" default="false"/>

<xs.attribute name="orderMatters" type="trueFalseType"
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use="optiona" default="true"/>
<xs:attribute name="collectionType" fixed="array"/>
<xs:attribute name="spm" fixed="10"/>
</xs.complexType>
</xs.element>
</xs.sequence>

</xs:.group>

D.7.1 Correct responses for fill-in

In this group definition, each fillMatches element is a sequence of predefined matching strings. The
use of xs:sequenceis required to allow more than one instance of a set of fillMatches. It should not
be interpreted asimplying any particular order. However, the order of the matchText elements
within the xs:sequence for each fillMatches element is significant. The W3C XML Schema
definition language has no provision to express this difference of interpretation of xs:sequence.

I mplementations should be aware of the data-model requirements.

D.7.2 SiflikertV Tl
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<xs.group name="grpCorrectLikert">
<xs:seguence>
<xs.element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs.sequence>

</xs:.group>

D.7.2 Correct responses for likert
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In this group definition, the likert choiceis asingle, optional identifier.
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<xs:group name="grpCorrectLongFillIn">
<xs:sequence>
<xs.element name="matchText" maxOccurs="unbounded">
<xs.complexType>
<xs.simpleContent>
<xs.extension base="1ocalizedString4000Type">
<xs:attribute name="caseMatters"
type="trueFalseType" use="optiona" default="false"/>
</xs.extension>
</xs:.simpleContent>
</xs.complexType>
</xs.element>
</xs:sequence>

</xs.group>

D.7.3 Correct responses for long fill-in

In this group definition, each matchText element is a single, predefined, matching string with an
optional attribute specifying whether case matters for this match. The use of xs:sequence is required
to alow more than one instance of a set of matchText. It should not be interpreted as implying any

particular order.
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D.7.4 Correct responses for matching

In this group definition, each matchPattern element of type response MatchingType represents a set

of matching pairs. The use of xs.sequence is required to allow more than one instance of

matchPattern. It should not be interpreted as implying any particular order.

<xs:group name="grpCorrectMatching">
<xs:sequence>
<xs:.element name="matchPattern" type="matchingPairsType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs.group>

matchingPairsType * H [FFE| 8 [ ([l > Pl R Rl ERE o & F&' H 1 Fﬁlﬁ
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The global type matchingPairsType implements a match pattern, which is a collection of matching

pairs. No order isimplied. Pairs need not be unique.

<xs:.complexType hame="matchingPairsType">
<xs:sequence>
<xs:element name="pair" type="matchingPairType"
minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>
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</xs.complexType>
matchingPairType * = [ X E[df (& (i HRIFOTRSRD » &0 nb it S pAI s BlEpo s ff -

The global type matchingPairType implements a single matching pair, which is defined as an empty

element with source and target attributes.

<xs.complexType name="matchingPairType">
<xs:attribute name="source" type="shortldentifierType"/>
<xs:attribute name="target" type="shortldentifierType"/>

</xs.complexType>

D.75 a:rJ‘ 1& iff‘" [/—’fFT:::[:I:[lr%
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D.7.5 Correct responses for multiple choice

This element is defined in the data model as sets of short identifiers, each of which represents a
choice. The outer set is a collection of choices elements. The use of xs:sequence isrequired to allow
more than one instance of a set of choices. It should not be interpreted as implying any particular

order.

<xs:group name="grpCorrectMultipleChoice">
<xs:sequence>
<xs:element ref="choices" minOccurs="0"/>
</xs.sequence>

</xs.group>
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The global element choicesis of type bagOfChoiceTypes, which is a collection of choice elements.

The use of xs:unique is required to constrain the collection to a set of unique choice elements.

<xs.element name="choices" type="bagOfChoicesType">
<xs:unique name="uniquel nChoiceslds'>
<xs:selector xpath="./choice"/>
<xsfield xpath="."/>
</Xs:unique>
</xs:.element>
bagOfChoiceTypes X% 4% choice 7 {Fiv& f, » xsisquence iRy ET'LB%E«F[ &4
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The type bagOfChoiceTypesis a collection of choice elements. The use of xs:sequence should not

be interpreted asimplying any particular order.

<xs.complexType name="bagOfChoicesType">
<xs:sequence>
<xs.element name="choice" type="shortldentifierType"
minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>

</xs.complexType>
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<xs.group name="grpCorrectNumeric">
<xs:seguence>
<xs.element name="min" type="rea 7Type" minOccurs="0"/>
<xs:element hame="max" type="real 7Type" minOccurs="0"/>
</xs.sequence>

</xs:.group>

D.7.6 Correct responses for numeric
This group definition contains two optional elements that specify the min and max values for the

correct response.

D.7.7 S 41 Tl
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<xs.group name="grpCorrectOther">
<xs:sequence>
<xs.element name="correctOther" type="literal String4000Type"/>
</xs:sequence>

</xs.group>

D.7.7 Correct response for other

This group definition contains a generic, literal-string element.

D.7.8 &[GV T Fe[pl%
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D.7.8 Correct response for performance

In this group definition, each performancePattern element of type correctPerformancePatternType
represents a predefined sequence of steps with associated data. The use of xs:sequence is required
to allow more than one instance of performancePattern. It should not be interpreted as implying any

particular order.

<xs.group name="grpCorrectPerformance">
<xs:sequence>
<xs.element name="performancePattern"
type="correctPerformancePatternType" maxOccurs="unbounded"/>
</xs.sequence>

</xs.group>

correctPerformancePatternType* '] ;L‘FIF'J"J?E'?" P Ht = V[Pl R AR ﬁ]ﬂl‘ R L
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The global type correctPerformancePatternType specifies the encoding of a single performance
response pattern, which is a sequence of steps with an optional, additional, literal, or numeric
answer element specified for each step. Each step isidentified by the value of the element

stepName. The order of stepsis significant.

<xs.complexType name="correctPerformancePatternType">
<xs:seguence>

<xs.element name="step" minOccurs="0" maxOccurs="unbounded" >
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<xs:.complexType>
<xs.al>
<xs:element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs:element name="stepAnswer" minOccurs="0">
<xs.complexType>
<xs.choice>
<xs.element name="literal"
type="literal String250Type" minOccurs="0"/>
<xs.element name="numeric" minOccurs="0">
<xs:complexType>
<xs.attribute name="min" type="rea 7Type"/>
<xs.attribute name="max" type="real 7Type"/>
</xs.complexType>
</xs.element>
</xs.choice>
</xs.complexType>
</xs.element>
</xsall>

</xs.complexType>

</xs.element>

</xs.sequence>

<xs:attribute name="orderMatters" type="trueFalseType"

use="optiona" default="true"/>

<xs:attribute name="collectionType" fixed="array"/>

<xs:attribute name="spm" fixed="250"/>
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</xs.complexType>
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D.7.9 Correct response for sequencing
In this group definition, each stepSequence element of type stepSequenceType represents a
predefined sequence of steps. The use of xs:sequenceis required to allow more than one instance of

stepSequence. It should not be interpreted as implying any particular order.

<xs.group name="grpCorrectSequencing">
<xs:sequence>
<xs.element name="stepSequence" type="stepSequenceType"
maxOccurs="unbounded" />
</xs.sequence>

</xs:.group>

stepSequenceTypelfiZ| (%~ [l FRT-7]| - xs:sequences [FjlsiifE Fi R r’ﬂfﬁ ERURE o

The type stepSeguenceT ype represents a sequence of steps. The use of xs:sequence should be

interpreted here as implying a specific order.

<xs.complexType nhame="stepSequenceT ype">
<Xs:seguence>

<xs.element name="step" type="shortldentifierType" minOccurs="0"
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maxOccurs="unbounded"/>
</xs.sequence>
<xs:.attribute name="collectionType" fixed="array"/>
<xs.attribute name="spm" fixed="36"/>

</xs.complexType>

D.7.10 S 5.V iElpl s
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<xs:.group name="grpCorrectTrueFalse">
<xs:sequence>
<xs.element name="trueOrFalse" type="trueFalseType"/>

</xs:sequence>

In this group definition, the true-false choice is a token with the value true or the value false.

trueFalseType ™ ™ [REE|Hf {2 FrspRIpo s [BE-F 7 2 i E AT EEE 1484.11.1-200445
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<xs:simpleType name="trueFalseType">
<xs.restriction base="xs:token">
<xs.enumeration value="true"/>
<xs.enumeration value="false"/>
</xsrestriction>

</xs.simpleType>

The global type trueFal seType implements true and false options for the interaction type true false

specified in 6.1.9.5 and 6.1.9.7 of IEEE Std 1484.11.1-2004. This global typeis also used for tokens

for various other Boolean elements.
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<xs:group name="grpResponseFillIn">
<xs:sequence>
<xs:element name="fillString" type="localizedString250Type"
minOccurs="0" maxOccurs="unbounded">
</xs.element>
</xs.sequence>

</xs.group>

D.7.11 Learner response for fill-in

In this group definition, the learner response consists of a sequence of zero or more fillString

elements of type localizedString250Type.
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<xs.group name="grpResponseLikert">
<xs:sequence>
<xs.element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs.sequence>

</xs.group>
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D.7.12 Learner response for likert

In this group definition, the learner response isasingle, optional identifier.
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<xs.group name="grpResponselLongFillIn">
<xs:sequence>
<xs.element name="longFillString" type="1ocalizedString4000Type"
minOccurs="0"/>
</Xxs.sequence>

</xs.group>

D.7.13 Learner response for long fill-in

In this group definition, the learner response is asingle localized string.

D.7.14 SRS 5 F1H |l
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<xs:group name="grpResponseMatching">
<xs:sequence>
<xs:.element name="matchPattern" type="matchingPairsType"/>
</xs.sequence>

</xs.group>

D.7.14 Learner response for matching

In this group definition, the learner response is a match pattern, which is a collection of matching
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pairs. No order isimplied. Pairs need not be unique.
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<xs.group name="grpResponseM ultipleChoice">
<xs:sequence>
<xs.element name="choices' type="setOf ChoicesType"/>
</xs:sequence>
</xs.group>
<xs:group name="grpResponseNumeric">
<Xxs:sequence>
<xs:element name="number" type="real 7Type" minOccurs="0"/>
</Xxs.sequence>
</xs:.group>
<xs.group name="grpResponseOther">
<xs:sequence>
<xs.element name="responseOther" type="literal String4000Type"/>
</xs:sequence>

</xs.group>

D.7.15 Learner response for multiple choice

In this group definition, the learner response is a list of identifiers, each of which specifies one

choice. No order should be implied.

D.7.16 Sfirifiy = 1 i
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<xs:group name="grpResponseNumeric">
<xs.sequence>

<xs:element name="number" type="real 7Type" minOccurs="0"/>
</xs.sequence>

</xs.group>

D.7.16 Learner response for numeric

In this group definition, the learner response is a single numeric value.
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<xs.group name="grpResponseOther">
<xs:sequence>

<xs.element name="responseOther" type="literal String4000Type"
minOccurs="0"/>
</Xxs:sequence>

</xs.group>

D.7.17 Learner response for other

In this group definition, the learner responseisasingle literal string.

B PR LR P T SRS A R d R R -

D.7.18 Learner response for performance
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In this group definition, the learner response is a single performance pattern that represents the

actual sequence of steps with associated data.

<xs.group name="grpResponsePerformance">
<xs.sequence>
<xs.element name="step" type="learnerPerformanceStepType"
minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>
</xs.group>

|earnerPerformanceStepType 2 2] 8¢ {7 [l ,%ﬁ@%’%?ﬁlﬁ [Vl 7 (F

The type learnerPerformanceStepType implements the learner response elements
for asingle performance step.

<xs.complexType name="|earnerPerformanceStepType">
<xsal>
<xs.element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs.element name="stepAnswer" minOccurs="0">
<xs.complexType>
<xs.choice>
<xs.element name="literal" type="literal String250Type"
minOccurs="0"/>
<xs:.element name="numeric" type="real 7Type"
minOccurs="0"/>
</xs:choice>
</xs.complexType>
</xs.element>

</xs.all>
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</xs.complexType>

D.7.19 S0 %?-ﬁ[ﬂ“ﬁ% ( Learning response for sequencing )
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<xs.group name="grpResponseSequencing">

<XSs.seguence>

<xs.element name="steps" type="stepSequenceType" minOccurs="0"/>

</xs:sequence>

</xs.group>

D.7.19 Learning response for sequencing

In this group definition, the learner responseisalist of stepsidentifiers.
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<xs.group name="grpResponseT rueFalse">
<Xs.sequence>
<xs.element name="trueOrFalse" type="trueFalseType"
minOccurs="0"/>
</xs:sequence>

</xs.group>

D.7.20 Learner response for true false

In this group definition, the learner response is a sequence of zero or more step identifiers.

D.7.21 [l ]
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<xs:complexType hame="responseM atchingType">
<xs:sequence>
<xs:element name="pair" type="matchingPairType"
maxOccurs="unbounded">
</xs.element>

</xs.sequence>

D.7.21 Matching response type

This type implements a set of matching pairs. No particular order isimplied.
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Annex E

(informative)

Internet availability of the XSD file and example instance

The XSD filein Annex B and the example instance in Annex C are available on the World Wide Web
at the following URL.:

http://standards.ieee.org/downl 0ads/1484/1484.11.3-2005/iece_1484.11.3-2005.xsd

The XSD fileis available for downloading and for direct inclusion in applications.
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1. Overview

1.1 Scope
This Standard specifies a World Wide Web Consortium (W3C) Extensible Markup Language

(XML) Schema binding of the data model defined in IEEE Std 1484.11.1TM-2004(%). An
implementation that conforms to this Standard shall conform to IEEE Std 1484.11.1-2004.

1.2 Purpose
The purpose of this Standard is to allow the creation of IEEE Std 1484.11.1-2004 data-model

instances in XML. This Standard uses the W3C XML Schema definition language to specify the
encoding of these data-model instances (see XML Schema Parts 1 and 2), which allows for

interoperability and the exchange of data-model instances between various systems.

2. Terms and definitions

2.1 Definitions
For purposes of this Standard, the following terms and definitions apply. The
Authoritative Dictionary of |EEE Standards Terms [B1] should be referenced for
terms not defined in this Clause.

2.1.1 content object: A collection of digital content that is intended for

presentation to a learner by a learning technology system. A content object
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may include learning material and processing code. Example: A content
object might be an interactive HTML page with an embedded video clip and

an ECMAScript.

2.1.2 content object communication data Extensible Markup Language instance
(COCD XML instance): A particular XML representation of the data model
defined in IEEE Std 1484.11.1-2004 that adheres to the requirements and
constraints of an XML binding of the data model.

2.1.3 Extensible Markup Language binding (XML binding): The method of
encoding the behaviors, attributes, and value spaces of data-model elements
in W3C Extensible Markup Language. This method is specified using the
W3C XML Schema definition language.

2.2 Acroynms and abbreviations

COCD | content object communication data

SPM | smallest permitted maximum

W3C | World Wide Web Consortium

XML | Extensible Markup Language

XSD | XML Schemadefinition

3. Normative 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.

|EEE Std 1484.11.1-2004, |IEEE Standard for Learning Technology—Data Model for Content
Object Communication.

W3C Recommendation (28 October 2004), XML Schema Part 1: Structures, Second Edition.

W3C Recommendation (28 October 2004), XML Schema Part 2: Datatypes,
Second Edition.

4. Conformance
This Standard defines conforming |EEE Std 1481.11.1-2004 content object communication data
(COCD) instancesin an XML binding. Hereafter, such instances are referred to as “COCD XML
instances.”

In this Standard, “shall” isto be interpreted as a requirement on an implementation;
“shall not” isto be interpreted as a prohibition.

A conforming COCD XML instance

(1) Shall conform to the data-model requirements of IEEE Std 1484.11.1-2004.

(2) Shall not contain any extensions to the data model defined in IEEE Std
1484.11.1-2004.

(3) Shall be valid according to the XML Schema definition (XSD) specified in
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Annex B.

(4) Shall not contain any elements or attributes not defined in the XSD specified
in Annex B.

(5) Shall consist of asingle element and its descendants. The single element shall
have the name “cocd” as defined in the XSD specified in Annex B. The single
element shall reside within the scope of a namespace declaration using the
namespace specified in Clause 5.

NOTE 1.This Standard does not require that the COCD XML instance be an
XML document. The instance may be embedded at any depth in an
XML datainstance that includes elements from other name-spaces.

2. |EEE Std 1484.11.1-2004 defines smallest permitted maximum
(SPM) values. If aCOCD XML instance contains more than the
SPM number of occurrences of a COCD element, implementers
should be aware that it is not guaranteed that an application will
process more than the SPM number of occurrences of the COCD
element. If aCOCD XML instance contains more than the SPM
number of charactersin a character string, implementers should be
aware that it is not guaranteed that an application will process more

than the SPM number of characters in the character string.

3.The W3C XML Schema definition language cannot express and
enforce all data-model requirements of |EEE Std 1484.11.1-2004
(e.g., the requirements for SPMs).

5. XML binding

The namespace for the XML binding is defined by the conforming XSD in Annex
B and shall be
http://Itsc.ieee.org/xsd/1484 11 3
The XSD in Annex B conformsto XML Schema Parts 1 and 2, October, 2004.
An example COCD XML instanceis given in Annex C.
NOTE : The recommended file name for the XSD is“ieee 1484 11 3 2005.xsd”.
Thisfile name should be treated as areserved file name; it should not be
used to name any file other than the conforming XSD defined in Annex B.
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Annex A (informative) Bibliography
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Bibliography

[B1] IEEE 100, The Authoritative Dictionary of |EEE Standards Terms, Seventh Edition.
[B2] ISO/IEC 11404:1996, Information technol ogy—Programming languages, their environments and

system software interfaces—L anguage-independent datatypes.
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Annex B (normative) Normative XSD

(normative)

Normative XSD

Figure B.1 shows the conforming X SD for the data model defined by IEEE Std
1484.11.1-2004.

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

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XML Schema’
xmins="http://Itsc.ieee.org/xsd/1484 11 3"
xmins:t="http://Itsc.ieee.org/xsd/1484 11 3"
targetNamespace="http://Itsc.ieee.org/xsd/1484 11 3"
elementFormDefault="qualified" version="1484.11.3-1.0">

<xs.annotation>

<xs.documentation xml:lang="en">

This schemais specified in IEEE 1484.11.3-2005, "IEEE Standard

for Learning Technology - Extensible Markup Language (XML)
Binding for Data Model for Content Object Communication.”

This schemais aWorld Wide Web Consortium (W3C) Extensible
Markup Language (XML) binding of the data model defined in IEEE
1484.11.1-2004, "I1EEE Standard for Learning Technology - Data
Model for Content Object Communication.”

The purpose of this schemaisto allow the creation of IEEE
1418.11.1-2004 data-model instancesin XML. This schema uses the
W3C XML Schema definition language as the encoding. This allows
for interoperability and the exchange of data-model instances
between various systems.

This schema shall not be modified but may be included in

derivative works.
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Copyright (c) 2005 Institute of Electrical and Electronics

Engineers, Inc.

USE AT YOUR OWN RISK

</xs.documentation>
</xs.annotation>
<l---->
<!I-- Thefirst half of this document follows the order of the

Data Model document clauses. -->
<lem o>
<xs.element name="cocd" type="cocdType"/>
<xs.complexType name="cocdType">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements |EEE 1484.11.1-2004,
Clause 6.1: Content object communication
</xs:.documentation>
</xs.annotation>
<xs.al>
<xs.element ref="commentsFromLearner" minOccurs="0"/>
<xs.element ref="commentsFromLMS" minOccurs="0"/>
<xs:element ref="completionStatus* minOccurs="0"/>
<xs.element ref="completionThreshold" minOccurs="0"/>
<xs.element ref="credit" minOccurs="0"/>
<xs.element ref="dataM odelVersion" minOccurs="0"/>
<xs.element ref="entry" minOccurs="0"/>

<xs.element ref="exit" minOccurs="0"/>
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<xs.element ref="interactions" minOccurs="0"/>
<xs.element ref="launchData" minOccurs="0"/>
<xs.element ref="Iearnerld" minOccurs="0"/>
<xs.element ref="learnerName" minOccurs="0"/>
<xs.element ref="IearnerPreferenceData’ minOccurs="0"/>
<xs.element ref="lessonStatus' minOccurs="0"/>
<xs.element ref="location" minOccurs="0"/>
<xs:.element ref="maxTimeAllowed" minOccurs="0"/>
<xs.element ref="mode" minOccurs="0"/>
<xs.element ref="objectives’ minOccurs="0"/>
<xs.element ref="progressM easure" minOccurs="0"/>
<xs.element ref="rawPassingScore" minOccurs="0"/>
<xs.element ref="scal edPassingScore" minOccurs="0"/>
<xs.element ref="score" minOccurs="0"/>
<xs.element ref="sessionTime" minOccurs="0"/>
<xs.element ref="successStatus" minOccurs="0"/>
<xs.element ref="suspendData" minOccurs="0"/>
<xs:.element ref="timeLimitAction" minOccurs="0"/>
<xs.element ref="total Time" minOccurs="0"/>
</xs:al>
</xs.complexType>
<xs.element name="commentsFromLearner">
<xs:annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.1.1:  Comments from learner

</xs.documentation>

151




</xs.annotation>
<xs.complexType>

<xs:.sequence>
<xs.element name="commentFromLearner" type="commentType"
minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>
<xs:attribute name="collectionType" fixed="array"/>
<xs.attribute name="spm" fixed="250"/>
</xs.complexType>
</xs.element>
<xs.element name="commentsFromLMS">
<xs.annotation>
<xs:documentation xml:lang="en">

Implements Clause 6.1.2: Comments from LMS

</xs.documentation>
</xs.annotation>
<xs.complexType>

<xs.sequence>
<xs.element name="commentFromLMS" type="commentType"
minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>
<xs:attribute name="collectionType" fixed="array"/>
<xs.attribute name="spm" fixed="100"/>
</xs.complexType>
</xs.element>
<xs:.element name="completionStatus" type="completionStatusType">

<xs.annotation>
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<xs:documentation xml:lang="en">
Implements Clause 6.1.3: Completion status
</xs.documentation>
</xs.annotation>
</xs.element>
<xs.element name="completionThreshold" type="progressMeasureType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.4: Completion threshold
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="credit">
<xs:.annotation>
<xs:documentation xml:lang="en">

Implements Clause 6.1.5: Credit

</xs.documentation>
</xs.annotation>
<xs.simpleType>

<xsrestriction base="xs:token">
<xs.enumeration value="credit"/>
<xs.enumeration value="no_credit"/>
</xs.restriction>
</xs:simpleType>
</xs.element>

<xs.element name="dataM odel Version" type="literal String250Type">
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<xs.annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.6: Data model version
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="entry">
<xs.annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.1.7: Entry

</xs.documentation>
</xs.annotation>
<xs.simpleType>

<xs.restriction base="xs:token">
<xs.enumeration value="ab_initio"/>
<xs.enumeration value="resume"/>
<xs.enumeration value=""/>
</xs.restriction>
</xs:.smpleType>
</xs.element>
<xs.element name="exit">
<xs.annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.1.8: Exit

</xs.documentation>
</xs.annotation>
<xs.simpleType>
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<xsrestriction base="xs:token">
<xs.enumeration value="logout"/>
<xs.enumeration value="normal"/>
<xs.enumeration value="suspend"/>
<xs:enumeration value="timeout"/>
<xs.enumeration value=""/>
</xs:restriction>
</xs.simpleType>
</xs.element>
<xs.element name="interactions" type="interactionsType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9: Interactions
</xs.documentation>
</xs:annotation>
</xs.element>

<xs.element name="launchData" type="literal String4000Type">

<xs.annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.10: Launch data
</xs.documentation>

</xs:.annotation>
</xs.element>

<xs.element name="learnerld" type="longldentifierType">
<xs.annotation>

<xs:documentation xml:lang="en">

Implements Clause 6.1.11: Learner ID
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</xs:documentation>
</xs.annotation>
</xs.element>
<xs.element name="learnerName" type="1ocalizedString250Type">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.12: L earner name
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="learnerPreferenceData"
type="learnerPreferenceType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.13: Learner preference data
</xs.documentation>
</xs.annotation>
</xs.element>
<xs.element name="lessonStatus" type="legacyStatusType">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.14: Lesson status
</xs:documentation>
</xs.annotation>

</xs.element>
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<xs.element name="location" type="literal String1000Type">
<xs:.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.15; Location
</xs.documentation>
</xs:.annotation>
</xs.element>
<xs.element name="maxTimeAllowed" type="timelnterval Type">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.16: Max time alowed
</xs.documentation>
</xs:annotation>
</xs.element>
<xs:element name="modge" >
<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.17: Mode
</xs:documentation>
</xs.annotation>
<xs:simpleType>
<xs.restriction base="xs:token">
<xs:enumeration value="browse"/>
<xs.enumeration value="normal"/>

<xs.enumeration value="review"/>
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</xs:restriction>
</xs:.simpleType>
</xs.element>
<xs:.element name="objectives' type="objectivesType">
<xs:annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.1.18: Objectives

</xs.documentation>
</xs.annotation>
<xs.unique name="uniquel nSetOf Obj ectives'>

<xs.selector xpath="/t:objective"/>
<xs:field xpath="t:identifier"/>
</Xs.unique>
</xs.element>
<xs.element name="progressMeasure" type="progressMeasureType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.19: Progress measure
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="rawPassingScore" type="real 7Type">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.20: Raw passing score

</xs.documentation>
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</xs:annotation>
</xs.element>
<xs:.element name="scal edPassingScore" type="scaledScoreType">
<xs.annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.21: Scaled passing score
</xs:.documentation>
</xs.annotation>
</xs.element>
<xs.element name="score" type="scoreType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.22: Score
</xs.documentation>
</xs:annotation>
</xs.element>

<xs:element name="sessionTime" type="timel nterval Type">

<xs.annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.23: Session time
</xs.documentation>

</xs:.annotation>
</xs.element>

<xs.element name="successStatus' type="successStatusType">

<xs.annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.24: Success status
</xs.documentation>

159




</xs:annotation>

</xs:element>
<xs.element name="suspendData" type="literal String4000Type">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.25: Suspend data
</xs.documentation>
</xs:annotation>
</xs.element>
<xs:.element name="timeLimitAction">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.26: Time limit action
</xs.documentation>
</xs:annotation>
<xs.simpleType>
<xs:restriction base="xs:token">
<xs:enumeration value="continue_message"/>
<xs.enumeration value="continue_no_message"/>
<xs:enumeration value="exit_message"/>
<xs.enumeration value="exit_no_message"/>
</xs:restriction>
</xs.simpleType>
</xs:element>
<xs.element name="total Time" type="timel nterval Type">

<xS.annotation>
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<xs:documentation xml:lang="en">
Implements Clause 6.1.27: Total time
</xs.documentation>
</xs.annotation>
</xs.element>
<lee o>
<!-- Glabal type declarations defined by numbered clausesin
IEEE 1484.11.1 -->
<l-- o>
<xs.complexType name="commentType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.1: Comment type
</xs.documentation>
</xs:annotation>
<xs.al>
<xs.element name="comment" type="localizedString4d000Type"/>
<xs.element name="location" type="literal String1000Type"
minOccurs="0"/>
<xs.element name="timeStamp" type="dateTimeType"
minOccurs="0"/>
</xsal>
</xs.complexType>
<xs.simpleType name="completionStatusType">

<xS.annotation>
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<xs:documentation xml:lang="en">
Implements Clause 6.2.2: Completion status type
</xs.documentation>
</xs:.annotation>
<xs.restriction base="xs:token">
<xs.enumeration value="completed"/>
<xs.enumeration value="incomplete"/>
<xs.enumeration value="not_attempted"/>
<xs.enumeration value="unknown"/>
</xs:restriction>
</xs:simpleType>
<xs.simpleType name="dateTimeType">
<xs:annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.2.3: Date time type

</xs.documentation>
</xs.annotation>
<xs:restriction base="xs.dateTime"/>

</xs:.simpleType>
<xs.simpleType name="languageType">
<xs.annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.4: Language type. Must remain simpleType

because it is used as value for attributes

</xs.documentation>
</xs.annotation>
<xs.restriction base="xs:language">
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<xs:annotation>
<xs.appinfo>
<l-- <spm>250</spm> -->
</xs.appinfo>
</xs:annotation>
</xsrestriction>
</xs:simpleType>
<xs.complexType name="localizedStringType" abstract="true">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.2.5: Localized string type.
The Localized String Type isimplemented as several
variations with embedded SPM information.
The SPM is not enforced by XML validators but may

be useful for applications.

</xs.documentation>
</xs.annotation>
<xs.simpleContent>

<xs.extension base="literal StringType">
<xs:attribute name="lang" type="languageType"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs.complexType name="localizedString250Type">
<xs.annotation>

<xs:documentation xml:lang="en">
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Implements Clause 6.2.5: Localized string type with SPM=250

</xs.documentation>
</xs.annotation>
<xs.simpleContent>

<xs.extension base="localizedStringType">
<xs:attribute name="spm" fixed="250"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs:.complexType name="1ocalizedString4000Type">
<xs.annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.2.5: Localized string type with SPM=4000

</xs.documentation>
</xs.annotation>
<xs.simpleContent>
<xs.extension base="localizedStringType">

<xs:.attribute name="spm" fixed="4000"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs.complexType name="longldentifierType">
<xs.annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.2.6: Long identifier type

</xs.documentation>
</xs.annotation>
<xs.simpleContent>

<xs.extension base="xs:anyURI">
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<xs:.attribute name="spm" fixed="4000"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs:simpleType name="progressM easureType">
<xs.annotation>
<xs:documentation xml:lang="en">

Implements Clause 6.2.7: Progress measure type

</xs.documentation>
</xs.annotation>
<xs.restriction base="real 7Type">

<xs:minlnclusive value="0"/>
<xs:max|nclusive value="1"/>
</xsrestriction>
</xs:simpleType>
<xs.complexType name="scoreType">
<xs.annotation>
<xs:documentation xml:lang="en">

Implements Clause 6.2.8: Score type

</xs.documentation>
</xs.annotation>
<xs.al>

<xs.element name="scaled" type="scaledScoreType" minOccurs="0"/>
<xs.element name="max" type="rea 7Type" minOccurs="0"/>
<xs:element name="min" type="real 7Type" minOccurs="0"/>
<xs.element name="raw" type="real 7Type" minOccurs="0"/>

</xs.al>
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</xs.complexType>
<xs.complexType name="shortldentifierType">
<xs:.annotation>
<xs.documentation xml:lang="en">

Implements Clause 6.2.9: Short identifier type

</xs.documentation>
</xs.annotation>
<xs.simpleContent>

<xs.extension base="xs:anyURI">
<xs:attribute name="spm" fixed="250"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs:simpleType name="successStatusType">
<xs.annotation>
<xs:documentation xml:lang="en">

Implements Clause 6.2.10: Success status type

</xs.documentation>
</xs.annotation>
<xs:restriction base="xs:token">
<xs.enumeration value="failed"/>

<xs.enumeration value="passed"/>
<xs.enumeration value="unknown"/>
</xs:restriction>
</xs.simpleType>
<xs:simpleType nhame="real 7Type">
<xs.annotation>

<xs:documentation xml:lang="en">
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Asexplained in IEEE 1484.11.1-2004, Annex B.1 Real datatype

</xs.documentation>
</xs.annotation>
<xs:restriction base="xs:decimal"/>

</xs.simpleType>
<xs:simpleType hame="timel nterval Type">
<xs.annotation>
<xs.documentation xml:lang="en">
Asexplained in IEEE 1484.11.1-2004, Annex B.2 Time interval

Datatype

</xs.documentation>
</xs.annotation>
<xs:restriction base="xs:duration"/>

</xs.simpleType>
<lem o>
<!I-- Above this, things follow the order of the Data Model

document clauses. -->

<l--

<!-- Below this are things that did not fit neatly above. They are
organized as elements, attributes, groups, simple types, complex
types and alphabetically by name within each of those
categories. -->

<l-e o>

<!-- Organized in alphabetic order by element name -->

<lem->

<xs:element name="choices" type="setOf ChoicesType">

>
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<xs:annotation>
<xs.documentation xml:lang="en">
Set of short identifiers for interaction type "multiple
choice" as specified in 6.1.9.5: Correct response and 6.1.9.7:
Learner response.
</xs.documentation>
</xs:annotation>
<Xxs.unique name="uniquelnChoiceslds'>
<xs:selector xpath="./t:choice"/>
<xs:field xpath="."/>
</xs:unique>
</xs.element>

<lew o>

<!-- Organized in alphabetic order by attribute name -->

<le- o>

<xs:.attribute name="collectionType">

<xs.annotation>
<xs.documentation xml:lang="en">

The collectionType attribute is used to inject Data M odel
information about aggregation that cannot be expressed in XML
schema. When defined for an element or type in this schema,
this attribute is given a fixed values. Even if the attribute
and value are not specified in an XML instance, the XML schema

processor makes them available to the processing application.
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</xs:documentation>
</xs.annotation>
<xs.simpleType>
<xs:restriction base="xs:token">
<xs.enumeration value="bag"/>
<xs.enumeration value="array" />
<xs:enumeration value="set"/>
</xs:restriction>
</xs.simpleType>
</xs.attribute>
<xs:attribute name="spm" type="xs:integer">
<xs:.annotation>
<xs:documentation xml:lang="en">
The spm attribute is used to inject Data Model information
about SPM that cannot be expressed in XML schema. When defined
for an element or type in this schema, this attribute is given
afixed values. Even if the attribute and val ue are not
specified in an XML instance, the XML schema processor makes
them available to the processing application.
</xs.documentation>
</xs:annotation>
</xs.attribute>

<lew o>

<!-- Organized in a phabetic order by group name -->
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<l >
<xs.group name="grpCorrectFillIn">
<xs.sequence>
<xs.annotation>
<xs:appinfo>
<l--
<spm>5</spm><collectionType>bag</collectionType>
>
</xs.appinfo>
</xs.annotation>
<xs.element name="fillMatches" minOccurs="0"
maxOccurs="unbounded" >
<xs.complexType>
<xs.sequence>
<xs:.element name="matchText" type="localizedString250Type"
maxOccurs="unbounded"/>
</xs:sequence>
<xs.attribute name="caseMatters" type="trueFalseType"
use="optional" default="false"/>
<xs.attribute name="orderMatters" type="trueFalseType"
use="optiona" default="true"/>
<xs:attribute name="collectionType" fixed="array"/>
<xs:attribute name="spm" fixed="10"/>
</xs.complexType>

</xs.element>
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</xs:sequence>
</xs.group>
<xs.group name="grpCorrectLikert">
<xs.sequence>
<xs.element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs:sequence>
</xs.group>
<xs.group name="grpCorrectLongFillIn">
<xs:seguence>
<xs:annotation>
<xs.appinfo>

<l--  <spm>5</spm><collectionType>bag</collectionType>

</xs:appinfo>
</xs.annotation>
<xs.element name="matchText" maxOccurs="unbounded">
<xs.complexType>
<xs:simpleContent>
<xs.extension base="localizedString4000Type" >
<xs:attribute name="caseMatters" type="trueFalseType"
use="optiona" default="false"/>
</xs.extension>
</xs.simpleContent>

</xs.complexType>
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</xs.element>
</xs.sequence>
</xs.group>
<xs.group name="grpCorrectMatching">
<xs.sequence>
<xs.annotation>
<xs:appinfo>
<l--
<spm>5</spm><collectionType>bag</collectionType>
>
</xs:appinfo>
</xs.annotation>
<xs.element name="matchPattern" type="matchingPairsType"
maxOccurs="unbounded"/>
</xs:sequence>
</xs.group>
<xs.group name="grpCorrectMultipleChoice">
<xs.sequence>
<xs.annotation>
<xs.appinfo>
<l--
spm>10</spm><collectionType>set</collectionType>
->
</xs.appinfo>

</xs.annotation>

172




<xs:.element ref="choices’ minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>
</xs.group>
<xs.group name="grpCorrectNumeric">
<xs:seguence>
<xs.element name="min" type="rea 7Type" minOccurs="0"/>
<xs:element name="max" type="real 7Type" minOccurs="0"/>
</xs.sequence>
</xs.group>
<xs.group name="grpCorrectOther">
<xs:seguence>
<xs.element name="correctOther" type="literal String4000Type"/>
</xs:sequence>
</xs.group>
<xs.group name="grpCorrectPerformance">
<Xs.sequence>
<xs:annotation>
<xs.appinfo>
<l--
<spm>5</spm><collectionType>bag</collectionType>
>
</xs.appinfo>
</xs:annotation>
<xs.element name="performancePattern"

type="correctPerformancePatternType" maxOccurs="unbounded" />
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</xs:sequence>
</xs.group>
<xs.group name="grpCorrectSequencing">
<xs.sequence>
<xs.annotation>
<xs.appinfo>
<l--
<spm>5</spm><collectionType>bag</collectionType>
->
</xs.appinfo>
</xs:annotation>
<xs.element name="stepSequence" type="stepSequenceType"
maxOccurs="unbounded"/>
</xs.sequence>
</xs.group>
<xs.group name="grpCorrectTrueFalse">
<xs:seguence>
<xs.element name="trueOrFalse" type="trueFaseType"/>
</xs:sequence>
</xs.group>
<!-- variant groups for interaction responses -->
<xs.group name="grpResponseFillIn">
<xs.sequence>
<xs.annotation>

<xs:appinfo>
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<I--
<spm>10</spm><collectionType>array</collectionType>
->
</xs.appinfo>
</xs:annotation>
<xs.element name="fillString" type="localizedString250Type"
minOccurs="0" maxOccurs="unbounded">
<xs.annotation>
<xs:appinfo>
<l-- <spm>250</spm> -->
</xs:appinfo>
</xs.annotation>
</xs.element>
</xs.sequence>
</xs.group>
<xs.group name="grpResponseLikert">
<xs.sequence>
<xs.element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs.sequence>
</xs.group>
<xs.group name="grpResponseLongFillIn">
<xs.sequence>
<xs.element name="longFillString" type="1ocalizedString4000Type"

minOccurs="0"/>
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</xs:sequence>
</xs.group>
<xs.group name="grpResponseMatching">
<xs:seguence>
<xs:.element name="matchPattern" type="matchingPairsType"/>
</xs.sequence>
</xs.group>
<xs.group name="grpResponseM ultipleChoice">
<xs:seguence>
<xs.element ref="choices'/>
</xs:segquence>
</xs.group>
<xs.group name="grpResponseNumeric">
<xs:seguence>
<xs:element name="number" type="real 7Type" minOccurs="0"/>
</xs.sequence>
</xs.group>
<xs.group name="grpResponseOther" >
<xs:seguence>
<xs.element name="responseOther" type="literal String4000Type"/>
</xs:sequence>
</xs.group>
<le- o>
<xs.group name="grpResponsePerformance">

<xs.annotation>
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<xs.documentation xml:lang="en">
The learner response for interaction type "performance”

as specified in 6.1.9.7: Learner response

</xs.documentation>
</xs.annotation>
<Xs.seguence>

<xs.annotation>
<xs.appinfo>
<l--
<spm>250</spm><collectionType>array</collectionType>
>
</xs.appinfo>
</xs.annotation>
<xs.element name="step" type="learnerPerformanceStepType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs.group>
<xs:.group name="grpResponseSequencing">
<xs:seguence>
<xs.element name="steps" type="stepSequenceType" minOccurs="0"/>
</xs.sequence>
</xs.group>
<xs.group name="grpResponseT rueFalse">
<xs.sequence>
<xs.element name="trueOrFalse" type="trueFalseType"

minOccurs="0"/>
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</xs:sequence>

</xs.group>
<l o>
<l-- === SIMPLE TYPES === -->

<!-- Organized in a phabetic order by type name -->
<l--->
<xs.simpleType hame="interactionResultType">
<xs:.annotation>
<xs:documentation xml:lang="en">
Reusable type definition used for 6.1.9.8: Result
The value of result can be either a numeric value
or aspecified token. This element uses xs:union to avoid
having to define sub-elements with arbitrary names.
</xs.documentation>
</xs:annotation>
<xs:union memberTypes="rea 7Type interactionResult TokenType"/>
</xs:simpleType>
<xs.simpleType name="interactionResultTokenType">
<xs:restriction base="xs:token">
<xs.enumeration value="correct"/>
<xs:enumeration value="incorrect"/>
<xs.enumeration value="neutral"/>
<xs:enumeration value="unanticipated"/>
</xs:restriction>

</xs:simpleType>
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<xs:simpleType name="interactionTypeType">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.9.2: Type
</xs:documentation>
</xs:annotation>
<xsrestriction base="xs:token">
<xs.enumeration value="true false"/>
<xs:enumeration value="multiple_choice"/>
<xs.enumeration value="fill_in"/>
<xs:enumeration value="long_fill_in"/>
<xs.enumeration value="likert"/>
<xs.enumeration value="matching"/>
<xs.enumeration value="performance"/>
<xs.enumeration value="sequencing"/>
<xs.enumeration value="numeric"/>
<xs:enumeration value="other"/>
</xs.restriction>
</xs:simpleType>
<xs.simpleType name="literal StringType">
<xs:annotation>
<xs.documentation xml:lang="en">
Ensures preservation of whitespace
</xs.documentation>

</xs.annotation>
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<xs:restriction base="xs:string">
<xs:whiteSpace value="preserve"/>
</xsrestriction>
</xs.simpleType>
<xs:simpleType name="legacyStatusType">
<xs:restriction base="xs:token">
<xs.enumeration value="browsed" />
<xs.enumeration value="completed"/>
<xs:enumeration value="failed"/>
<xs.enumeration value="incomplete"/>
<xs.enumeration value="not_attempted"/>
<xs.enumeration value="passed"/>
</xsrestriction>
</xs:.simpleType>
<xs:simpleType name="scal edScoreType">
<xs:restriction base="real 7Type">
<xs:minlnclusive value="-1"/>
<xs:maxInclusive value="1"/>
</xsrestriction>
</xs:.simpleType>
<xs:simpleType name="trueFalseType">
<xs.annotation>
<xs:documentation xml:lang="en">
True and false options for interaction type "true false"

as specified in 6.1.9.5: Correct response and 6.1.9.7:
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Learner response.

Also used for tokens for various other boolean el ements.

</xs.documentation>
</xs.annotation>
<xs:.restriction base="xs:token">

<xs.enumeration value="true"/>
<xs.enumeration value="false"/>
</xsrestriction>
</xs.simpleType>

<l o>

<!I-- Organized in alphabetic order by type name -->
<le- o>
<xs.complexType name="setOf ChoicesType">
<xs.annotation>
<xs:documentation xml:lang="en">
Set of short identifiers for interaction type "multiple choice"
as specified in 6.1.9.5: Correct response and 6.1.9.7: Learner
response.
</xs.documentation>
</xs.annotation>
<xs.sequence>
<xs.element name="choice" type="shortldentifierType"
minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>

<xs.attribute name="collectionType" fixed="set"/>
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<xs:attribute name="spm" fixed="36"/>
</xs.complexType>
<xs.complexType name="correctPerformancePatternType">
<xs.annotation>
<xs.documentation xml:lang="en">

A correct response record (order_matters + answers)

For interaction type "performance”

as specified in 6.1.9.5: Correct response

</xs:documentation>
</xs:annotation>
<xs:.sequence>
<xs.element name="step" minOccurs="0" maxOccurs="unbounded" >
<xs:.complexType>
<xs.al>
<xs.element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs.element name="stepAnswer" minOccurs="0">
<xs.complexType>
<xs.choice>
<xs.element name="literal"
type="literal String250Type" minOccurs="0"/>
<xs.element name="numeric" minOccurs="0">
<xs:.complexType>
<xs.attribute name="min" type="rea 7Type"/>

<xs.attribute name="max" type="real 7Type"/>
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</xs.complexType>
</xs.element>
</xs.choice>
</xs.complexType>

</xs.element>
</xsal>

</xs.complexType>
</xs.element>

</xs:sequence>

<xs.attribute name="orderMatters" type="trueFalseType"

use="optional" default="true"/>
<xs.attribute name="collectionType" fixed="array"/>
<xs.attribute name="spm" fixed="250"/>

</xs.complexType>
<xs.complexType name="correctResponsesType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.5: Correct responses.
Note: It is up to the implementation to choose the correct
group to match the interaction type. This correspondence cannot

be expressed or validated using XML Schema.

</xs:.documentation>
</xs.annotation>
<xs:choice>

<xs.group ref="grpCorrectTrueFalse"/>
<xs.group ref="grpCorrectMultipleChoice"/>

<xs.group ref="grpCorrectFillIn"/>
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<xs.group ref="grpCorrectLongFillIn"/>
<xs.group ref="grpCorrectLikert"/>
<xs.group ref="grpCorrectMatching"/>
<xs.group ref="grpCorrectPerformance"/>
<xs:.group ref="grpCorrectSequencing"/>
<xs.group ref="grpCorrectNumeric"/>
<xs.group ref="grpCorrectOther"/>
</xs.choice>
</xs.complexType>
<xs.complexType name="interactionType">
<xs:.annotation>
<xs.documentation xml:lang="en">
Reusable type to implements a single interaction record as

defined in Clause 6.1.9.

</xs.documentation>
</xs.annotation>
<xs.al>

<xs:element name="identifier" type="longldentifierType">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.9.1: ID
</xs:documentation>
</xs:annotation>
</xs:element>
<xs.element name="type" type="interactionTypeType">

<xs.annotation>
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<xs:documentation xml:lang="en">
Implements Clause 6.1.9.2: Type
</xs:documentation>
</xs.annotation>
</xs.element>
<xs.element name="objectivelds' type="objectiveldsType"
minOccurs="0">
<xs:.annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.3: Objectives |ID
</xs.documentation>
</xs.annotation>
<xs:unique name="uniquel nObjectiveslds'>
<xs:selector xpath="./t:objectiveld"/>
<xsfield xpath="."/>
</Xs.unique>
</xs.element>
<xs.element name="timeStamp" type="dateTimeType" minOccurs="0">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.4: Time stamp
</xs.documentation>
</xs:annotation>
</xs.element>

<xs.element name="correctResponses’ type="correctResponsesType"
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minOccurs="0">
<xs:.annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.5:; Correct responses
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="weighting" type="real 7Type" minOccurs="0">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.6: Weighting
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="learnerResponse” type="learnerResponseType"
minOccurs="0">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.7: Learner response
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="result" type="interactionResultType"
minOccurs="0">

<xs.annotation>
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<xs.documentation xml:lang="en">
Implements Clause 6.1.9.8: Result
</xs:documentation>
</xs:annotation>
</xs.element>
<xs.element name="latency" type="timelnterval Type" minOccurs="0">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.9: Latency
</xs.documentation>
</xs:annotation>
</xs.element>
<xs.element name="description" type="localizedString250Type"
minOccurs="0"/>
</xs:al>
</xs.complexType>
<xs.complexType name="interactionsType">
<xs.sequence>
<xs.element name="interaction" type="interactionType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs.attribute name="collectionType" fixed="bag"/>
<xs.attribute name="spm" fixed="250"/>
</xs.complexType>

<xs:.complexType name="1earnerPerformanceStepType">
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<xsal>
<xs.element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs.element name="stepAnswer" minOccurs="0">
<xs:.complexType>
<xs.choice>
<xs.element name="literal" type="literal String250Type"
minOccurs="0"/>
<xs.element name="numeric" type="real 7Type"
minOccurs="0"/>
</xs.choice>
</xs.complexType>
</xs.element>
</xsall>
</xs.complexType>
<xs.complexType name="|earnerPreferenceType">
<xs:.annotation>
<xs.documentation xml:lang="en">
Implementslearner_preference_type in Clause 6.1.13:

Learner preference data

</xs.documentation>
</xs.annotation>
<xs.al>

<xs.element name="audioLevel" minOccurs="0">
<xs.annotation>

<xs:documentation xml:lang="en">
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Implements Clause 6.1.13.1: Audio level
</xs.documentation>
</xs:annotation>
<xs.simpleType>
<xs:restriction base="rea 7Type"'>
<xs:mininclusive value="0"/>
</xsrestriction>
</xs.simpleType>
</xs.element>
<xs.element name="language" type="languageType" minOccurs="0">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.13.2: Language
</xs.documentation>
</xs:annotation>
</xs.element>
<xs:.element name="deliverySpeed" minOccurs="0">
<xs.annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.13.3: Delivery speed
</xs.documentation>
</xs.annotation>
<xs:simpleType>
<xs:restriction base="rea 7Type">

<xs.minlnclusive value="0"/>
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</xsrestriction>
</xs.simpleType>
</xs.element>
<xs.element name="audioCaptioning" minOccurs="0">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.13.4: Audio captioning
</xs.documentation>
</xs:annotation>
<xs.simpleType>
<xsrestriction base="xs:token">
<xs.enumeration value="off"/>
<xs.enumeration value="no_change"/>
<xs.enumeration value="on"/>
</xs:restriction>
</xs.simpleType>
</xs.element>
</xs:al>
</xs.complexType>
<xs.complexType name="|earnerResponseType">
<xs:annotation>
<xs.documentation xml:lang="en">
Implements Clause 6.1.9.7: Learner response.
Note: It is up to the implementation to choose the correct

group or element name to match the interaction type. This

190




correspondence cannot be expressed or validated using XML
Schema.

</xs.documentation>

</xs.annotation>

<xs.choice>
<xs.group ref="grpResponseTrueFalse"/>
<xs:group ref="grpResponseM ultipleChoice"/>
<xs.group ref="grpResponseFillIn"/>
<xs.group ref="grpResponseL ongFillIn"/>
<xs.group ref="grpResponseLikert"/>
<xs:.group ref="grpResponseMatching"/>
<xs.group ref="grpResponsePerformance"/>
<xs.group ref="grpResponseSequencing"/>
<xs.group ref="grpResponseNumeric"/>
<xs:.group ref="grpResponseOther"/>

</xs.choice>

</xs.complexType>
<xs.complexType hame="literal String250Type">

<xs:annotation>

<xs.documentation xml:lang="en">
Implement any literal string with SPM=250

</xs.documentation>

</xs.annotation>

<xs.simpleContent>

<xs.extension base="literal StringType">
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<xs:attribute name="spm" fixed="250"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs:complexType name="literal String1000Type">
<xs.annotation>
<xs:documentation xml:lang="en">
Implement any literal string with SPM=1000
</xs.documentation>
</xs.annotation>
<xs.simpleContent>
<xs.extension base="literal StringType">
<xs.attribute name="spm" fixed="1000"/>
</xs.extension>
</xs:simpleContent>
</xs.complexType>
<xs:complexType name="literal String4000Type">
<xs.annotation>
<xs:documentation xml:lang="en">

Implement any literal string with SPM=4000

</xs.documentation>
</xs.annotation>
<xs.simpleContent>

<xs:.extension base="literal StringType">
<xs:attribute name="spm" fixed="4000"/>

</xs.extension>
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</xs:simpleContent>
</xs.complexType>
<xs.complexType name="matchingPairType">
<xs.annotation>
<xs.documentation xml:lang="en">
A pair of matched short identifiers for interaction type
"matching" as specified in 6.1.9.5: Correct response and

6.1.9.7: Learner response.

</xs.documentation>
</xs.annotation>
<xs.al>

<xs.element name="source" type="shortldentifierType"/>
<xs.element name="target" type="shortldentifierType"/>
</xsall>
</xs.complexType>
<xs.complexType name="matchingPairsType">
<xs.sequence>
<xs:annotation>
<xs.documentation xml:lang="en">
A collection of 0 or more instances of matchingPairType.
</xs.documentation>
</xs:annotation>
<xs.element name="pair" type="matchingPairType" minOccurs="0"
maxOccurs="unbounded" />
</xs.sequence>

<xs.attribute name="collectionType" fixed="bag"/>

193




<xs:attribute name="spm" fixed="36"/>
</xs.complexType>
<xs.complexType name="objectiveldsType">
<xs:sequence>
<xs:.element name="objectiveld" type="longldentifierType"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
<xs.attribute name="collectionType" fixed="array"/>
<xs:attribute name="spm" fixed="10"/>
</xs.complexType>
<xs.complexType name="objectivesType">
<Xxs:sequence>
<xs.element name="objective" type="objectiveType" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<xs.attribute name="collectionType" fixed="set"/>
<xs.attribute name="spm" fixed="100"/>
</xs.complexType>
<xs.complexType name="objectiveType"'>
<xs.annotation>
<xs.documentation xml:lang="en">
Reusable type to implement the objective type record

defined in Clause 6.1.18

</xs.documentation>
</xs.annotation>
<xsdl>
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<xs.element name="identifier" type="longldentifierType"/>

<xs.element name="score" type="scoreType" minOccurs="0"/>

<xs:element name="status" type="legacyStatusType" minOccurs="0"/>

<xs.element name="progressMeasure" type="progressM easureType"
minOccurs="0"/>

<xs.element name="completionStatus' type="completionStatusT ype"
minOccurs="0"/>

<xs.element name="successStatus' type="successStatusType"
minOccurs="0"/>

<xs.element name="description" type="localizedString250Type"

minOccurs="0"/>

</xs.al>
</xs.complexType>
<xs.complexType hame="responseOther Type">

<xs.simpleContent>

<xs:.extension base="literal String4000Type"/>

</xs.simpleContent>
</xs.complexType>
<xs.complexType hame="stepSequenceType">

<xs.annotation>
<xs:documentation xml:lang="en">
A sequence of steps for interaction type " sequencing”
as specified in 6.1.9.5: Correct response and 6.1.9.7:
Learner response.
The same identifier may appear more than oncein the list,
because a step may be repeated in an interaction.

</xs.documentation>
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</xs.annotation>
<xs.sequence>
<xs.element name="step" type="shortldentifierType" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<xs.attribute name="collectionType" fixed="array"/>
<xs:attribute name="spm" fixed="36"/>

</xs.complexType>

</xs:schema>

Figure B.1—Conforming XSD
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Annex C (informative) An example COCD XML instance

(informative)

An example COCD XML instance

Figure C.1 showsa COCD XML instance that instantiates all elements and attributes
defined in the XSD in Annex B.

<?xml version="1.0" encoding="UTF-8"?>
<cocd xmins="http://Itsc.ieee.org/xsd/1484 11 3"
xmlns:xsi="http://www.w3.0rg/2001/X M L Schema-instance"

xsi:schemal_ocation="http://Itsc.ieee.org/xsd/1484 11 3

ieee 1484 11 3 2005.xsd">
<commentsFromLearner>

<commentFromL earner>
<comment lang="en-us'>Having a good time</comment>
<location>Somewhere</location>

<timeStamp>2005-10-17T09:30:47-05:00</timeStamp>

</commentFromLearner>
</commentsFromLearner>
<commentsFromLM S

<commentFromLM S>
<comment lang="en-us"'>Have a good time</comment>
<location>Wherever it may be</location>

<timeStamp>2005-10-17T08:30:02-05:00</timeStamp>

</commentFromLM S>
</commentsFromLM S>
<compl etionStatus>compl eted</compl etionStatus>
<completionThreshold>0.9</compl etionT hreshol d>
<credit>credit</credit>
<dataM odel Version>1484.11.1</dataM odel Version>
<entry>ab_initio</entry>
<exit>logout</exit>
<launchData>Nothing special</launchData>
<learnerld>1234-foobar-1234</learnerld>
<learnerName lang="en-us"'>John Doe</learnerName>
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<|learnerPreferenceData>

<audioLevel>1</audioL evel>
<language>en-us</language>
<deliverySpeed>1.25</deliverySpeed>
<audioCaptioni ng>off</audioCaptioning>
</learnerPreferenceData>
<lessonStatus>browsed</lessonStatus>
<location>Page 4, paragraph 6</location>
<maxTimeAllowed>P2M3DT10H30M </maxTimeAllowed>
<mode>browse</mode>
<interactions>
<interaction>
<identifier>urn:ostyn.com: TFQ2003090412345</identifier>
<objectivelds>
<objectivel d>1234-foobar-1234</objectivel d>
<objectivel d>1235-barfoo-1345</objectivel d>
</objectivelds>
<timeStamp>2005-10-17T09:30:17-05:00</timeStamp>
<description>Vanillais lighter than chocolate. True or
fal se?</description>
<result>unanticipated</result>
<latency>PT23.4S</latency>
<wei ghting>.33</weighting>
<type>true_false</type>
<correctResponses>

<trueOrFa se>true</trueOrFal se>
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</correctResponses>
<learnerResponse/>
</interaction>
<interaction>

<identifier>urn:ostyn.com:M CQ2003090412345</identifier>
<objectivelds>

<objectiveld>

1234-foobar-1234</objectivel d>

<objectivel d>1235-barfoo-1345

</objectiveld>

</objectivel ds>
<timeStamp>2005-10-17T09:32:47.45-05:00</timeStamp>
<description>What was J.H.'s favorite ice cream
combi nation?</description>
<result>incorrect</result>
<latency>PT23.4S</latency>
<weighting>.33</weighting>
<type>multiple_choice</type>
<correctResponses>

<choices>

<choice>Vanilla</choice>
</choices>
<choices>
<choice>Vanilla</choice>

</choices>
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<choices>
<choice>Chocol ate</choice>
</choices>
<choices>
<choice>Chocol ate</choice>
<choice>Vanilla</choice>
</choices>
</correctResponses>
<learnerResponse>
<choices>
<choi ce>Pistachio</choice>
<choice>Chocol ate</choice>
</choices>
</learnerResponse>
</interaction>

<interaction>

<identifier>urn:ostyn.com:FlQ2003090412345</identifier>
<objectivelds>
<objectivel d>1234-foobar-1234</objectivel d>
<objectivel d>1235-barfoo-1345</obj ectivel d>
</objectivelds>
<timeStamp>2005-10-17T 09:34:47-05:00</timeStamp>
<description>Match things with numbers</description>

<result>3.5926</result>
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<latency>PT30M</latency>
<wei ghting>3</weighting>

<type>fill_in</type>
<correctResponses>

<fillMatches caseM atters="false" orderMatters="false">
<matchText lang="en">some</matchText>

<matchText lang="en">thing</matchText>

</fillMatches>

<fillMatches caseMatters="false" orderMatters="true">
<matchText>1</matchText>
<matchText>2</matchText>
</ffillMatches>
</correctResponses>

<learnerResponse>
<fillString lang="en">Thisisjust any short response.</fillString>

</learnerResponse>
</interaction>

<interaction>
<identifier>urn:ostyn.com:LFQ2003090412345</identifier>

<objectivelds>
<objectiveld>
1234-foobar-1234</objectivel d>
<objectiveld>
1235-barfoo-1345
</objectiveld>
</objectivelds>

<timeStamp>2005-10-17T09:36:47-05:00</timeStamp>
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<description lang="fr">Début de |a Ballade des Pendus</description>
<result>-0.1415926</result>
<latency>PT23.4S</latency>
<wei ghting>33</wei ghting>
<type>long_fill_in</type>
<correctResponses>
<matchText lang="fr" caseMatters="false">Fréres humains qui aprés nous
vivez, N'ayez les coeurs contre nous endurcis</matchText>
<matchText lang="fr" caseMatters="false">Fréres humains qui aprés nous

vivez, N'ayez les cuers contre nous endurcis</matchText>
<matchText lang="fr" caseMatters="true">Fréres humains qui apres nous

vivez</matchText>
</correctResponses>
<learnerResponse>
<longFillString lang="fr-BE">Ca commence avec "Fréres
humains..."</longFill String>
</learnerResponse>
</interaction>

<interaction>

<identifier>urn:ostyn.com:L1Q2003090412345</identifier>

<objectivelds>
<objectiveld>
1234-foobar-1234

</objectiveld>

</objectivel ds>

<timeStamp>2005-10-17T09:38:47-05:00</timeStamp>
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<description>Which approach is most likely to succeed?</description>
<latency>PT23.4S</latency>
<weighting>.33</weighting>
<type>likert</type>
<learnerResponse>
<choice>option_5</choice>

</learnerResponse>

</interaction>

<interaction>

<identifier>urn:ostyn.com:MAQ2003090412345</identifier>

<objectivelds>

<objectiveld>

1234-foobar-1234</objectivel d>

<objectiveld>

1235-barfoo-1345
</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:40:47-05:00</timeStamp>
<description>Connect the shmiblicks to the corresponding

garfubles</description>
<result>incorrect</result>
<latency>PT23.4S</latency>
<weighting>.33</weighting>
<type>matching</type>
<correctResponses>

<matchPattern>

<pair>

<source>something_A</source>
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<target>something_B</target>
</pair>
<pair>
<source>something_C</source>
<target>something_D</target>
</pair>
<pair>
<source>something_E</source>
<target>something_F</target>
</pair>
</matchPattern>
<matchPattern>
<pair>
<source>something_C</source>
<target>something_D</target>
</pair>
<pair>
<source>something_E</source>
<target>something_F</target>
</pair>
</matchPattern>
</correctResponses>
<learnerResponse>
<matchPattern>

<pair>
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<source>something_C</source>
<target>something_D</target>
</pair>
<pair>
<source>something_E</source>
<target>something F</target>
</pair>
</matchPattern>
</learnerResponse>
</interaction>
<interaction>
<identifier>urn:ostyn.com:PEQ2003090412345</identifier>
<objectivelds>
<objectiveld>
1234-foobar-1234</objectivel d>

<objectiveld>

1235-barfoo-1345
</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:42:47-05:00</timeStamp>
<description>Steps to diagnose the schmiblick</description>
<result>3.5</result>
<latency>PT23.45</latency>
<weighting>.33</weighting>
<type>performance</type>
<correctResponses>

<performancePattern orderMatters="true">
<step>

<stepName>StepB</stepName>
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<stepAnswer>
<numeric min="10" max="10"/>
</stepAnswer>
</step>
<step>
<stepName>StepC</stepName>
<stepAnswer>
<literal>Green whatchamakalit</literal>
</stepAnswer>
</step>

<Step>
<stepName>stepD</stepName>

</step>
</performancePattern>
<performancePattern orderMatters="false" >
<step>
<stepName>stepA</stepName>
<stepAnswer>
<literal>Push the diagnostic button</literal>
</stepAnswer>
</step>
<step>
<stepName>stepE</stepName>

</step>

</performancePattern>
</correctResponses>
<learnerResponse>
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<step>
<stepName>StepC</stepName>

<stepAnswer>
<literal>Blue whatchamakalit</literal>

</stepAnswer>
</step>
<step>
<stepName>StepD</stepName>
<stepAnswer>
<numeric>8.7</numeric>
</stepAnswer>
</step>
<step>
<stepName>StepD</stepName>
</step>
</learnerResponse>
</interaction>
<interaction>
<identifier>urn:ostyn.com:INT2003090412345</identifier>
<objectivelds>
<objectiveld>
urn:bar.com/RCD/2345-800df-4%20test</objectivel d>
<objectiveld>

machinchosel234

</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:44:47-05:00</timeStamp>
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<description>Steps to buy and enjoy ice cream.</description>
<result>3.14159</result>

<latency>PT23.45</latency>

<welighting>.33</weighting>

<type>sequencing</type>

<correctResponses>

<stepSequence>
<step>Choose flavor</step>
<step>Order_ice_cream</step>
<step>Eat_ice _cream</step>

<step>Wipe_chin</step>
</stepSequence>

<stepSequence>
<step>Raid_fridge</step>
<step>Choose flavor</step>
<step>Eat_ice_cream</step>
<step>Wipe_chin</step>
</stepSequence>
</correctResponses>
<learnerResponse>
<steps>
<step>Order_ice_cream</step>
<step>Choose flavor</step>
<step>Eat_ice_cream</step>
<step>Wipe_chin</step>
<step>Eat_ice_cream</step>

<step>Wipe_chin</step>

</steps>
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</learnerResponse>

</interaction>

<interaction>

<identifier>urn:ostyn.com:NUQ2003090412345</identifier>

<objectivelds>
<objectiveld>
1234-foobar-1234
</objectiveld>
</objectivel ds>
<timeStamp>2005-10-17T09:17:47-05:00</timeStamp>
<description>Pick alikely number for the result of this
operation.</description>
<result>3.14159</result>
<latency>PT23.4S</latency>
<wei ghting>7</weighting>
<type>numeric</type>
<correctResponses>
<min>0</min>
<max>123456783453.1415926</max>
</correctResponses>
<learnerResponse>
<number>3.1415926</number>
</learnerResponse>
</interaction>
<interaction>

<identifier>urn:ostyn.com:OTQ2003090412345</identifier>

209




<objectivelds>
<objectiveld>

1234-foobar-1234
</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:13:47-05:00</timeStamp>
<description>Some other kind of interaction</description>
<result>correct</result>
<latency>PT23.4S</latency>
<weighting>.33</weighting>
<type>other</type>
<correctResponses>
<correctOther>Something and <I[CDATA[<Something>more or less
complicated</Something>]]></correctOther>
</correctResponses>
<learnerResponse>
<responseOther>Something more or less
complicated</responseOther>
</learnerResponse>
</interaction>
</interactions>
<objectives>
<objective>
<identifier>urn:ostyn.com:id200309041234578</identifier>
<compl etionStatus>incompl ete</compl etionStatus>

<description>Answer 10 questions</description>
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<score>
<scaled>1.0</scaled>
<max>77</max>
<min>0</min>
<raw>77</raw>
</score>
<status>browsed</status>
<successStatus>fail ed</successStatus>
</objective>
<objective>
<identifier>urn:ostyn.com:id200309041234576</identifier>
<compl etionStatus>compl eted</compl etionStatus>
</objective>
</objectives>
<progressM easure>0.95</progressM easure>
<rawPassi ngScore>600</rawPassingScore>
<scaledPassingScore>0.5</scal edPassingScore>
<score>
<scaled>0.5</scaled>
<max>800</max>
<min>400</min>
<raw>600</raw>
</score>
<sessionTime>P3DT10H30M</sessionTime>

<successStatus>passed</successStatus>
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<suspendData>Something=4; line break here:

save this white space (10 spaces)[ Jend of line

beginning of line. Something else on third line.</suspendData>
<timeLimitAction>continue_message</timeLimitAction>

<total Time>P5DT10H30M </total Time>

</cocd>

Figure C.1—An example COCD XML instance
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Annex D (informative) Explanatory XSD notes

(informative)
Explanatory XSD notes
D.1 Genera

This annex is aguide to the understanding and use of the XSD in Annex B. This annex references

specific subclauses of Clause 6 of IEEE Std 1484.11.1-2004. IEEE Std 1484.11.1-2004 is

reguired to understand this annex.

Where possible, this annex is organized in the same order as the subclauses of Clause 6 of IEEE

Std 1484.11.1-2004. The intent is to facilitate a parallel reading of this annex with IEEE Std

1484.11.1-2004, the X SD (see Annex B), and the sample XML instance (see Annex C).

NOTE 1. This annex is not intended to provide an explanation or rationale for every design or
syntax choice implemented in the XSD nor is it intended to be an XML or XML
Schema definition language tutorial. Familiarity with W3C XML Schema, Parts 1 and
2, is required to understand this annex. This annex mentions features specified by the
W3C XML Schema definition language and tested with current implementations of
XML schema processors.

2. In al examples, XML fragments in this annex, the xs: prefix denotes a type, element,

group, or  attribute  name  defined by the W3C  namespace

“http://www.w3.0rg/2001/XML Schema’.

3.Thefirst half of the XSD follows the order of the subclauses of Clause 6
of IEEE Std 1484.11.1-2004. The second half of the XSD uses
conventional groupings of elements and type declarations: first elements
and then attributes, groups, simple types, and complex types. Within
each grouping, the elements are arranged alphabetically by name.

D.2 Limitations of the W3C XML Schema definition language for the
representation of the data model

Some requirements defined in the data model cannot be expressed in the W3C XML Schema
definition language in any way that would allow automatic validation or constraint enforcement
by a generic XML Schema processor. These requirements are discussed in D.2.1 through D.2.4.

D.2.1 Encoding of bags, arrays and sets
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The bags, arrays, and sets defined by the data model are implemented with the XML Schema
compositor xs:sequence. For collections of like elements, xs:sequence is used because it is the
only way to allow a cardinality of more than one for the contained element, even though
xs.sequence implies that the contents of the complex type have to appear as an ordered list. A
typical XSD construct for abag, array, or set is similar to the following example.
<xs.element name="objectives'>
<xs:.complexType>
<xs:seguence>
<xs:element hame="objective"
type="objectiveType"
minOccurs="0" maxOccurs="unbounded">
</xs.element>
</xs:sequence>
</xs.complexType>
</xs.element>
This may be instantiated in a COCD XML instance as in the following example.
<objectives>
<objective>
<identifier>urn:foo.com:id200309041234578</identifier>
<compl etionStatus>incompl ete</compl etionStatus>
</aobjective>
<objective>
<identifier>urn:foo.com:id200309041234534</identifier>
<compl etionStatus>compl eted</compl etionStatus>

</aobjective>
</objectives>>
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The W3C XML Schema definition language cannot specify whether a collection implemented
with xs:sequence should be treated as a bag (unordered) or an array (ordered). However, it is
possible in some cases to specify whether the items in the collection have to have different
content, which is one characteristic of a set model. Implementers should refer to IEEE Std
1484.11.1-2004 to determine whether a particular element defined as xs:sequence with a single
element defined in the sequence should be treated as a bag, a set, or an array. As stated in W3C
XML Schema Part 2, “The fact that this specification does not define an order-relation for some
datatype does not mean that some other application cannot treat that datatype as being ordered by

imposing its own order relation.”

Whenever an xs:sequence construct is defined as part of a type definition, the XSD defines an
attribute named collectionType. The value of this attribute is fixed as one of bag, array, or set.
XML Schema syntax does not alow the addition of this attribute for element sequences defined
in an xs.group construct. The collectionType attribute has no effect on XML validation, but it
may be useful for applications, because an XML Schema processor has to make the fixed
attribute and its value available to applications even if they are not explicitly specified in the
COCD XML instance. This Standard does not define any conformance requirements regarding

the use or interpretation of the collectionType attribute.

An implementation might use the fixed collectionType attribute as follows:

(2) Instantiate an XML document that contains an element for which the
collectionType attribute is defined in the XSD in an XML Schema processor
environment.

(2) Get the collectionType attribute and its value by calling usual XML Schema
processor methods. For example, using an X Path expression, such as
“./@collectionType”, will access the attribute collectionType for the current
element. The value can then be used to determine whether to treat the

sequence of elements as ordered or unordered.
D.2.2 Uniqueness
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Where possible, the standard XML Schema element xs:unique is used in the XSD to enforce
uniqueness in collections that are defined as sets in the data model or that otherwise require

uniqueness. These sets are as follows:

(1) 6.1.9 Interactions: Each interaction requires an identifier, and the identifier
has to be unique within the context of the content object.

(2) 6.1.9.3 Objectives ID in an interaction record.

(3) The choicesin aset of choicesin 6.1.9.5 Correct responses and 6.1.9.7
Learner response for multiple choice interactions.

(4) 6.1.18 Objectives. Each objective requires an identifier, and the identifier has
to be unique within the context of the content object.

Using xs:unique allows an XML Schema processor to enforce the uniqueness constraint
automatically. However, validation of uniqueness for the other sets defined in the data model
cannot be enforced automatically. It is not always possible to specify this constraint in the W3C
XML Schema definition language. For example, in the set of set of choices for the correct
response for the interaction type multiple_choice, uniqueness can be specified for the inner set
but not for the outer set. Enabling the constraint for the outer set would require adding
considerable complexity, such as additional arbitrary identifiers for the elements of the outer set,
and it still would not guarantee uniqueness, because the actual content of the elements cannot be
inspected. The outer set elements would be guaranteed to have unique identifiers but would not

be guaranteed to have unique content.
D.2.3 Smallest permitted maximums
An SPM cannot be expressed in the W3C XML Schema definition language in any way that

would allow automatic validation of an SPM constraint as defined in the data model. Therefore,
the XSD aways specifies maxOccur="unbounded” when the data model allows multiplicity,
and it does not set a maxLength attribute for other types for which an SPM is specified in the
data model. Implementers should refer to |IEEE Std 1484.11.1-2004 to determine the SPM that

appliesto a particular element.
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Where possible, the XSD defines an attribute named spm. This attribute is added to severa
elements and types defined in the XSD with a fixed value that is the SPM value. However,
XML Schema syntax does not allow the addition of this attribute for element sequences defined
in an xs.group construct nor is this attribute defined for string types that have to remain simple
types, such as short and long identifiers. This attribute has no effect on XML validation, but it
may be useful for applications, because an XML Schema processor has to make the fixed
attribute and its value available to applications even if they are not explicitly specified in the
COCD XML instance. This Standard does not define any conformance requirements regarding

the use or interpretation of the spmattribute.

An implementation might use the fixed spm attribute as follows:
(1DInstantiate an XML document that contains an element for which the spm attribute is defined

inthe XSD in an XML Schema processor environment.

(2)Get the spm attribute and its value by calling usual XML Schema processor
methods. For example, using an XPath expression, such as*./@spm”, will
access the attribute spm for the current el ement. The attribute value can then
be used to compare the length of the value in the node with the SPM.

D.2.4Machine-readable annotations in the XSD

The W3C XML Schema definition language allows the inclusion of annotations that are
intended to be machine readable in an XSD by encapsulating such annotation in an xs.applnfo
element inside an xs.annotationelement. The XSD contains annotations with information about

reguirements of the data model for particular elements.

An implementation that is aware of this notational convention may use an annotation to
discover the SPM associated with an element when the XSD does not provide an SPM value as
an spm attribute with a fixed value, or the implementation may be able to use the collection type
when the XSD does not provide a collectionType attribute with a fixed value indicating the type

of collection. This Standard does not define any conformance requirements regarding
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annotations or the existence, use, or interpretation of the data expressed in applnfo elements in
the XSD. (To make the examples in this annex more readable, the annotations have been

removed from most XSD fragments.)

The element names used within applnfo annotation elements are as follows:
(1) spm: This name denotes the SPM value for the element.
(2) collectionType: This name denotes the type of collection encoded using xs:sequence. The

associated value is one of bag, array, or set.

Ideally, such elements would be defined in some additional namespace specific to the data
model, but creating such a namespace is outside of the scope of this Standard. Also, the
name-space would have to be provided as a separate document, and the X SD would not be
usable without the document. Referencing an external, arbitrary namespace would complicate
deploying and using the XSD. To avoid such complications but still allow a machine-readable
representation in the spirit of the W3C XML Schema recommendations, the data-model
information data are “hidden” within acomment within an applnfo element. To discover the
SPM or collection type for an element defined in the XSD, an implementation can
() Instantiate an XML fragment from the string contained in the applnfo element, if present,
and extract the comment from that fragment.
(2) Instantiate an XML fragment from the string contained in the comment.
(3) Get the element spmor collectionType, if present, and inspect its value.
D.3Encoding of 6.1 Content object communication
The element specified in the data model as
content_object_communication : record

isrepresented in the XSD by the element cocd of type cocdType.
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A conforming COCD XML instance is expected to implement a cocd element as the root
element of the XML document or fragment that contains a content object communication

record.

Every element in the complex type cocdType is optional and may appear at most onetimein a
COCD XML instance. Although the elements are listed in the XSD in the same order asin 6.1
of IEEE Std 1484.11.1-2004, the elements may appear in any order.
<xs.complexType name="cocdType">
<xs:all>
<xs.element ref="commentsFromLearner" minOccurs="0"/>

<xs.element ref="commentsFromLMS" minOccurs="0"/>

<xs.element ref="timeLimitAction" minOccurs="0"/>
<xs.element ref="total Time" minOccurs="0"/>
</xsal>
</xs.complexType>

Every element in the cocdType type definition references an element defined at the top level of
the XSD. These top-level elements appear in the XSD in the same order asin thistype
definition.
D.3.1Encoding of 6.1.1 Comments from learner
This data-model element isimplemented in the XSD as the element commentsFromL earner,
which is a sequence of zero or more commentFromL earner elements. Each
commentFromL earner element is of type commentType, which is an encoding of the comment

type defined in 6.2.1 of |IEEE Std 1484.11.1-2004.

<xs.element name="commentsFromL earner">
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<xs:.complexType>
<xs:seguence>
<xs.element name="commentFromLearner"
type="commentType"
minOccurs="0" maxOccurs="unbounded">
</xs.complexType>
</xs.element>

D.3.2 Encoding of 6.1.2 Comments from LM S
This data-model element isimplemented in the XSD as the element commentsFromLMS, which
is a sequence of zero or more commentFromLMS elements. Each commentFromLM S element
is of type commentType, which is an implementation of the comment type defined in 6.2.1 of

|EEE Std 1484.11.12004.

<xs.element name="commentsFromLMS">
<xs.complexType>
<Xs.seguence>
<xs.element name="commentFromLMS" type="commentType"
minOccurs="0" maxOccurs="unbounded">
</xs.complexType>
</xs.element>

D.3.3 Encoding of 6.1.3 Completion status
This data-model element is implemented in the XSD as the element completionStatus of type
completionStatusType, which is an implementation of the completion status type defined in 6.2.2 of
|EEE Std 1484.11.1-2004.

<xs:.element name="completionStatus" type="completionStatusType"/>
D.3.4 Encoding of 6.1.4 Completion threshold
This data-model element is implemented in the XSD as the element completionThreshold of type
progressMeasureType, which is an implementation of the progress measure type defined in 6.2.7 of

|EEE Std 1484.11.1-2004.
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<xs:.element name="completionThreshold" type="progressM easureType"/>
D.3.5 Encoding of 6.1.5 Credit
This data-model element is implemented in the XSD as the element credit, which is defined as an
enumerated type with token values that correspond to the permissible values defined in 6.1.5 of
|EEE Std 1484.11.1-2004.

<xs.element name="credit">

<xs:.simpleType>
<xs.restriction base="xs:token">
<xs.enumeration value="credit"/>

<xs.enumeration value="no_credit"/>

</xsrrestriction>
</xs.simpleType>
</xs.element>

D.3.6 Encoding of 6.1.6 Data model version
This data-model element is implemented in the XSD as the element dataModelVersion of type
literal String250Type, which is a custom type defined in the XSD to avoid accidental modification
of the string value if it contains white space. This type has the fixed attribute spm with a value of
250.
<xs.element name="dataM odel Version" type="litera String250Type"/>
D.3.7 Encoding of 6.1.7 Entry
This data-model element isimplemented in the XSD as the element entry, which is defined as an
enumerated type with token values that correspond to the permissible values defined in 6.1.7 of
|EEE Std 1484.11.1-2004.
<xs.element name="entry">
<xs.simpleType>
<xsrestriction base="xs:token">

<xs.enumeration value="ab _initio"/>
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<xs.enumeration value="resume"/>
<xs.enumeration value=""/>
</xs:restriction>
</xs.simpleType>
</xs.element>
NOTE : An empty string (") isrepresented in a COCD XML instance as an empty element (e.g.,

<cocd><entry/ ></cocd>).
D.3.8 Encoding of 6.1.8 Exit

This data-model element isimplemented in the XSD as the element exit, which is defined as an
enumerated type with token values that correspond to the permissible values defined in 6.1.8 of
|EEE Std 1484.11.1-2004.
<xs.element name="exit">
<xs.simpleType>
<xsrestriction base="xs:token">

<xs.enumeration value="logout" />

<xs.enumeration value="normal"/>

<xs.enumeration value="suspend"/>

<xs.enumeration value="timeout"/>

<xs.enumeration value=""/>

</xs.restriction>
</xs.simpleType>
</xs.element>

NOTE : An empty string ("") is represented in a COCD XML instance as an empty element (e.g.,
<cocd><exit/></ cocd>).

D.3.9 Encoding of 6.1.9 Interactions

This data-model element isimplemented in the XSD as a sequence of elements of type

interactionType. The type interactionsType is defined as a collection of interaction elements, each

222



of which represents an interaction record. Although the data model specifies that the collectionisa
bag of interaction_type records, the XSD has to use xs:sequence to allow multiplicity of the
interaction element. In this case, xs:sequence should not be interpreted as implying any particular
order.
<xs.complexType name="interactionsType">
<Xxs:sequence>
<xs.element name="interaction" type="interactionType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs.complexType>
D.3.9.1Implementation of interaction_type
This data-model structureisimplemented inthe XSD by the global type interactionType, which
includes the required elements identifier and type and the optional elements objectivelds,
timeStamp, correctResponses, weighting, learnerResponse, result, latency, and description. If
present, these elements may occur in any order. The elements correctResponses and
learnerResponse are defined as global elements to facilitate possible reuse.
<xs.complexType hame="interactionType">
<xsal>
<xs.element name="identifier" type="longldentifierType">
<xs.element name="type" type="interactionTypeType"/>
<xs:element nhame="objectivelds" type="objectiveldsType"
minOccurs="0">
<xs:unique name="uniquel NObj ectiveslds'>
<xs.selector xpath="."/>
<xs:field xpath="./objectiveld"/>

</xs:unique>
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</xs:.element>
<xs.element name="timeStamp" type="dateTimeType" minOccurs="0"/>
<xs:.element name="correctResponses’ type="correctResponsesType"
minOccurs="0"/>
<xs:.element name="weighting" type="rea 7Type" minOccurs="0"/>
<xs.element name="learnerResponse type"="learnerResponseType"
minOccurs="0"/>
<xs.element name="result" type="interactionResultType"
minOccurs="0"/>
<xs.element name="latency" type="timelnterval Type"
minOccurs="0"/>
<xs.element name="description"
type="localizedString250Type"
minOccurs="0"/>
</xsal>
</xs.complexType>
D.3.9.2 Encoding of 6.1.9.1 ID
This data-model element isimplemented in the XSD as the element identifier of type
longldentifierType.
<xs.element name="identifier" type="longldentifierType"/>
D.3.9.3 Encoding of 6.1.9.2 Type
This data-model element isimplemented in the XSD as the element type of type
interactionTypeType.
<xs.element name="type" type="interactionTypeType"/>
D.3.9.4 Interaction type type

This data-model structure isimplemented in the XSD as the global type interactionTypeType,
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which is defined as an enumerated type with token values that correspond to the permissible values
defined in
6.1.9.2 of IEEE Std 1484.11.1-2004.
<xs:.simpleType name="interactionTypeType">
<xs.restriction base="xs:token">
<xs.enumeration value="true false"/>
<xs:enumeration value="multiple_choice"/>
<xs.enumeration value="fill_in"/>
<xs:enumeration value="long_fill_in"/>
<xs.enumeration value="likert"/>
<xs.enumeration value="matching"/>
<xs.enumeration value="performance"/>
<xs.enumeration value="sequencing"/>
<xs.enumeration value="numeric"/>
<xs.enumeration value="other"/>
</xs:restriction>
</xs.simpleType>
D.3.9.5 Encoding of 6.1.9.3 Objectives ID
This data-model element isimplemented in XSD as the element Objectivelds of type
objectiveldsType, which includes zero or more instances of the element longldenitifierType. A
uniqueness constraint is applied.
<xs.element name="objectivelds' type="objectiveldsType"
minOccurs="0">
<Xs:unique name="uniquel nObj ectivesi ds"'>
<xs:selector xpath="./objectiveld"/>

<xs:field xpath="."/>
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</xs:unique>
</xs.element>
The global type objectivel dsType is defined as a collection of Objectiveld elements of type

longldenitifierType.

<xs.complexType name="objectiveldsType">
<xs:sequence>
<xs.element name="objectiveld" type="longldentifierType"
minOccurs="0" maxOccurs="unbounded"/>
</xs.sequence>
</xs.complexType>
D.3.9.6 Encoding of 6.1.9.4 Time stamp
This data-model element isimplemented in the XSD as the element timestamp of type
dateTimeType.
<xs:.element name="timeStamp" type="dateTimeType" minOccurs="0"/>
D.3.9.7 Encoding of 6.1.9.5 Correct responses
This data-model element isimplemented in the XSD as the element correctResponses of
type correctResponsesType.
<xs:.element name="correctResponses’ type="correctResponsesType"
minOccurs="0"/>
D.3.9.8 Correct responses type
This global type implements the various correct_responses data structures defined in the data model
to correspond to different types of interactions. Regardless of the complexity of the data structure
for atype of interaction, the choice isimplemented in the XSD by a global group. It isup to the
COCD XML instance implementation to choose the correct group to match the interaction type.

This correspondence cannot be expressed or validated using the W3C XML Schema definition
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language. Refer to the sample COCD XML instance (see Annex C) for examples showing how this
type can be used in an actual COCD XML instance.
<xs:complexType hame="correctResponsesT ype">

<xs.choice>

<xs:group ref="grpCorrectTrueFalse"/>

<xs.group ref="grpCorrectMultipleChoice"/>

<xs:group ref="grpCorrectFillIn"/>

<xs.group ref="grpCorrectLongFillIn"/>

<xs:group ref="grpCorrectLikert"/>

<xs.group ref="grpCorrectMatching"/>

<xs:group ref="grpCorrectPerformance"/>

<xs.group ref="grpCorrectSequencing"/>

<xs:group ref="grpCorrectNumeric"/>

<xs.group ref="grpCorrectOther"/>

</xs:choice>
</xs.complexType>
These groups are described in detail in D.7.
D.3.9.9 Encoding of 6.1.9.6 Weighting
This data-model element isimplemented in the XSD as the element weighting of type real 7Type.
<xs.element name="weighting" type="rea 7Type" minOccurs="0"/>
D.3.9.10 Encoding of 6.1.9.7 Learner response
This data-model element isimplemented in the XSD as the element |earnerResponse of type
learnerResponseType.
<xs.element name="1earnerResponse" type="IlearnerResponseType"
minOccurs="0"/>

D.3.9.11 Learner response type
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This global type implements the various learner_response data structures defined in the data model
to correspond to different types of interaction types. Regardless of the complexity of the data
structure for atype of interaction, the choice isimplemented in the X SD as a global group. It isup
to the COCD XML instance implementation to choose the correct group to match the interaction
type. Refer to the sasmple COCD XML instance (see Annex C) for examples of how this type can
typically be used in an actual COCD XML instance.
<xs:complexType hame="1earnerResponseType">
<xs.choice>

<xs:.group ref="grpResponseTrueFalse"/>

<xs.group ref="grpResponseM ultipleChoice"/>

<xs:.group ref="grpResponseFillIn"/>

<xs.group ref="grpResponseL ongFillIn"/>

<xs:.group ref="grpResponseL ikert"/>

<xs.group ref="grpResponseMatching"/>

<xs:.group ref="grpResponsePerformance"/>

<xs.group ref="grpResponseSequencing"/>

<xs:.group ref="grpResponseNumeric"/>

<xs.group ref="grpResponseOther" />

</xs:choice>
</xs.complexType>
These groups are described in detail in D.7.
D.3.9.12Encoding of 6.1.9.8 Result
This data-model element isimplemented in the XSD as the element result of type
interactionResultType.
<xs:element name="result" type="interactionResultType"

minOccurs="0"/>
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D.3.9.13Interaction result type
This global type implements the data-model requirement that the value of result may be a token that
corresponds to a permissible value defined by the data model or a numeric value. This element uses
xs.union instead of xs:choice to avoid having to define subelements with arbitrary namesin the
XSD, which would force another layer of nesting. The xs:union construct allows only asingle value
to occur, and thus it meets the requirement of the data model.
<xs:simpleType name="interactionResultType">
<xs:union memberTypes="rea 7Type interactionResultTokenType"/>
</xs.simpleType>
<xs:simpleType name="interactionResultTokenType">
<xs.restriction base="xs:token">
<xs.enumeration value="correct"/>
<xs.enumeration value="incorrect"/>
<xs.enumeration value="neutral"/>
<xs.enumeration val ue="unanticipated" />
</xs:restriction>
</xs.simpleType>
D.3.9.14 Encoding of 6.1.9.9 Latency
This datamodel element is implemented in the XSD as the element latency of type
timel nterval Type.
<xs:.element name="latency" type="timelnterval Type" minOccurs="0"/>
D.3.9.15 Encoding of 6.1.9.10 Description
This data-model element is implemented in the XSD as the element description of type
localizedString250Type.
<xs:.element name="description" type="1ocalizedString250Type"

minOccurs="0"/>
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D.3.10 Encoding of 6.1.10 Launch data
This dataamodel element is implemented in the XSD as the element launchData of type
literal String4000Type to avoid accidental modification of the string value if it contains white space.

<xs.element name="launchData" type="literal String4000Type"/>
D.3.11Encoding of 6.1.11 Learner ID
This datamodel element is implemented in the XSD as the element learnerld of type
longldentifierType.

<xs.element name="learnerld" type="longldentifierType"/>
D.3.12 Encoding of 6.1.12 Learner name
This datamodel element is implemented in the XSD as the element learnerName of type
localizedString250Type.

<xs.element name="learnerName" type="IocalizedString250Type"/>
D.3.13 Encoding of 6.1.13 Learner preference data
This data-model element is implemented in the XSD as the element |earnerPreferenceData of type
learnerPreferenceType.

<xs.element name="learnerPreferenceData’

type="learnerPreferenceType" />
The global type learnerPreferenceType implements the learner_preference type defined in 6.1.13 of
|EEE Std 1484.11.1-2004. It contains four optional elements that may appear in any order,
audioLevel, language, deliverySpeed, and audioCaptioning, which are described in more detail
below.
<xs.element name="|earnerPreferenceData">

<xs:complexType>
<xs.al>

<xs.element name="audioLevel" minOccurs="0">
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</xs.element>
<xs.element name="language" type="languageType"
minOccurs="0"/>

<xs.element name="deliverySpeed" minOccurs="0">

</xs.element>

<xs:element hame="audioCaptioning" minOccurs="0">

</xs.element>
</xsal>
</xs.complexType>
</xs.element>
D.3.13.1 Encoding of 6.1.13.1 Audio level
This data-model element isimplemented in the XSD as the element audioLevel, which is defined
inline as an optional element of learnerPreferenceData. It is based on the type rea 7Type, with a
restriction that its value is greater than or equal to zero.
<xs.element name="audioLevel" minOccurs="0">
<xs.simpleType>
<xs:restriction base="rea 7Type ">
<xs:minlnclusive value="0"/>
</xs.restriction>
</xs.simpleType>
</xs.element>
D.3.13.2 Encoding of 6.1.13.2 Language
This data-model element isimplemented in the XSD as the element language, which is defined

inline as an optional element of learnerPreferenceData. It is of type languageType.
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<xs.element name="language" type="languageType" minOccurs="0"/>
D.3.13.3 Encoding of 6.1.13.3 Delivery speed
This data-model element isimplemented in the XSD as the element deliverySpeed, which is defined
inline as an optional element of learnerPreferenceData. It is based on the type rea 7Type, with a
restriction that its value is greater than or equal to zero.
<xs.element name="deliverySpeed"
minOccurs="0">
<xs.simpleType>
<xsrestriction base="real 7Type">
<xs:minlnclusive value="0"/>
</xs.restriction>
</xs.simpleType>
</xs.element>
D.3.13.4 Encoding of 6.1.13.4 Audio captioning
This data-model element is implemented in the XSD as the element audioCaptioning, which is
defined inline as an optional element of |earnerPreferenceData. It is defined as an enumerated type
with token values that correspond to the permissible values defined in 6.1.13.4 of |IEEE Std
1484.11.1-2004.
<xs:element name="audioCaptioning" minOccurs="0">
<xs.simpleType>
<xsrestriction base="xs:token">
<xs.enumeration value="off"/>
<xs.enumeration value="no_change"/>
<xs.enumeration value="on"/>
</xs:restriction>

</xs.simpleType>
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</xs.element>
D.3.14 (Encoding of 6.1.14 Lesson status
This data-model element is implemented in the XSD as the element lessonStatus of type
legacyStatusType.
<xs.element name="lessonStatus" type="legacyStatusType"/>
D.3.15 Encoding of 6.1.15 Location
This dataamodel element is implemented in the XSD as the element location of type
literal String1000Type to avoid accidental modification of the string value if it contains white space.
<xs:element name="location" type="literal String1000Type"/>
D.3.16 Encoding of 6.1.16 Max time allowed
This data-model element is implemented in the XSD as the element maxTimeAllowed of type
timel nterval Type.
<xs:element name="maxTimeAllowed" type="timelnterval Type"/>
D.3.17 Encoding of 6.1.17 Mode
This data-model element isimplemented in the XSD as the element mode, which is defined as an
enumerated type with token values that correspond to the permissible values defined in 6.1.17 of
|EEE Std 1484.11.1-2004.
<xs.element name="mode">
<xs:simpleType>
<xs.restriction base="xs:token">
<xs.enumeration value="browse"/>
<xs.enumeration value="normal"/>
<xs.enumeration value="review"/>
</xs:restriction>
</xs:simpleType>

</xs.element>
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D.3.18 Encoding of 6.1.18 Objectives
This data-model element isimplemented in the XSD as a sequence of objective elements of type
objectiveType. Although the data model specifies that thisis a set of objective, the XSD hasto use
xs.sequence to allow multiplicity of the objectiveelement. In this case, xs:sequence should not be
interpreted as implying any particular order. The value of the mandatory identifier element within
each objective element in this collection has to be unique.
<xs:element name="objectives" type="objectivesType">
<xs:unique name="uniquel NSetOf Objectives'>
<xs:selector xpath="./objective"/>
<xs:field xpath="identifier"/>
</xs:unique>
</xs.element>
The global type objectivesType implements a collection of objective elements of type
objectiveType.
<xs.complexType name="objectivesType">
<Xs:seguence>
<xs:.element hame="objective"
type="objectiveType"
minOccurs="0"
maxOccurs="unbounded">
</xs.element>
</xs:.sequence>
<xs:attribute name="spm" fixed="100"/>
</xs.complexType>
D.3.18.1 Objective type

This data-model structureisimplemented inthe XSD as the global type objectiveType, which

234



includes the required element identifier and the optional elements score, status, progressM easure,
compl etionStatus, successStatus, and description. If present, these elements may occur in any order.
<xs.complexType name="objectiveType"'>
<xs.al>
<xs:.element name="identifier" type="longldentifierType"/>
<xs.element name="score" type="scoreType" minOccurs="0"/>
<xs.element name="status"' type="legacyStatusType"
minOccurs="0"/>
<xs.element name="progressM easure"
type="progressM easureType" minOccurs="0"/>
<xs:.element name="completionStatus"
type="compl etionStatusType"
minOccurs="0"/>
<xs.element name="successStatus"
type="successStatusT ype"
minOccurs="0"/>
<xs:element name="description"
type="localizedString250Type" minOccurs="0">
</xs.element>
</xsall>
</xs.complexType>
D.3.19 Encoding of 6.1.19 Progress measure
This data-model element isimplemented in the XSD as the element progressMeasure of type
progressM easureType.
<xs:element name="progressMeasure" type="progressMeasureType"/>

D.3.20 Encoding of 6.1.20 Raw passing score
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This data-model element isimplemented in the XSD as the element rawPassingScore of type
real 7Type.
<xs:.element name="rawPassingScore" type="real 7Type"/>
D.3.21 Encoding of 6.1.21 Scaled passing score
This data-model element isimplemented in the XSD as the element scal edPassingScore of type
scaledScoreType.
<xs:element name="scaledPassingScore" type="scaledScoreType"/>
D.3.22 Encoding of 6.1.22 Score
This data-model element isimplemented in the XSD as the element score of type scoreType, which
isacomplex type composed of several elements.
<xs:element name="score" type="scoreType"/>
D.3.23 Encoding of 6.1.23 Session time
This data-model element isimplemented in the XSD as the element sessionTime of type
timel nterval Type.
<xs:element name="sessionTime" type="timel nterval Type"/>
D.3.24 Encoding of 6.1.24 Success status
This data-model element isimplemented in the XSD as the element successStatus of type
successStatusType.
<xs:element name="successStatus" type="successStatusType"/>
D.3.25 Encoding of 6.1.25 Suspend data
This data-model element isimplemented in the XSD as the element suspendData of type
literal String4000Type to avoid accidental modification of the string value if it contains white space.
<xs:element name="suspendData" type="literal String4000Type"/>
D.3.26 Encoding of 6.1.26 Time limit action
This data-model element isimplemented in the XSD as the element timeLimitAction, which is

defined as an enumerated type with token values that correspond to the permissible values defined
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in 6.1.26 of IEEE Std 1484.11.1-2004.
<xs.element name="timeLimitAction">
<xs:simpleType>
<xs:restriction base="xs:token">
<xs:enumeration value="continue_message"/>
<xs.enumeration value="continue_no_message"/>
<xs:enumeration value="exit_message"/>
<xs.enumeration value="exit_no_message"/>
</xs:restrictio
n>
</xs:simpleType>
</xs.element>
D.3.27 Encoding of 6.1.27 Total time
This data-model element isimplemented in the XSD as the element total Time of type
timel nterval Type.

<xs.element name="total Time" type="timel nterval Type"/>

D.4 Encoding of 6.2 Auxiliary datatypes

The encodings of the data-model auxiliary datatypes are discussed in D.4.1
through D.4.10.

D.4.1 Implementation of 6.2.1 Comment type

This data-model type isimplemented in the XSD as the global type commentType, which includes
the required element comment and the optional elements location and timeStamp. If present, these
elements may occur in any order.
<xs.complexType name="commentType">
<xs:al>
<xs.element name="comment" type="localizedString4000Type"/>

<xs:.element name="location" type="literal String1000Type"
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minOccurs="0"/>
<xs.element name="timeStamp" type="dateTimeType" minOccurs="0"/>
</xs.al>

</xs.complexType>

D4.2 Implementation of 6.2.2 Completion status type

This data-model type isimplemented in the XSD as the global type completionStatusType, which is
defined as an enumerated type with token values that correspond to the permissible values defined
in 6.2.2 of IEEE Std 1484.11.1-2004.
<xs.simpleType name="compl etionStatusType">
<xs.restriction base="xs:token">

<xs.enumeration value="completed"/>

<xs.enumeration value="incomplete"/>

<xs.enumeration value="not_attempted"/>

<xs.enumeration value="unknown"/>

</xsrestriction>
</xs.simpleType>
D.4.3 Implementation of 6.2.3 Date time type
This data-model type isimplemented in the XSD as the global type dateTimeType, which is based
on the XML Schema primitive data type dateTime. The dateTime type is a conforming
implementation of the requirements specified defined in 6.2.3 of IEEE Std 1484.11.1-2004.
<xs.simpleType name="dateTimeType">
<xsrestriction base="xs.dateTime"/>

</xs.simpleType>
The format for dateTime is defined by the following pattern:
YYYY[-MM[-DD[Thh[:mm[:ss[.5]]][TZD]]1]

where anything enclosed in square brackets is optional .
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D4.4 Implementation of 6.2.4 Language type

This data-model type isimplemented in the XSD as the global type languageType, which is based
on the XML Schema derived data type language. The language type is a conforming
implementation of the requirements specified defined in 6.2.4 of IEEE Std 1484.11.1-2004 except
for the specification of an SPM, which is represented in an annotation in the XSD.
<xs:simpleType name="languageType">
<xs:restriction base="xs.language'/>
</xs.simpleType>
D4.5 Implementation of 6.2.5 Localized string type
This data-model type isimplemented in the XSD as the global type localizedStringType, whichis
based on the global type literal StringType. That base type is used to avoid accidental modification
of the string value if it contains white space. The type localizedStringType is used as an abstract
base type for two other types, localizedString250Type and | ocalizedString4000Type, each of which
has a different fixed value for an spmattribute.
<xs.complexType hame="localizedStringType" abstract="true">
<xs:simpleContent>
<xs.extension base="litera StringType">
<xs:attribute name="lang" type="languageType"/>
</xs.extension>
</xs:simpleContent>

</xs.complexType>
D4.6 Implementation of 6.2.6 Long identifier type

This data-model type isimplemented in the XSD as the global type longldentifierType, which is
based on the XML Schema primitive data type anyURI. The anyURI type is a conforming
implementation of the requirements defined in 6.2.6 of IEEE Std 1484.11.1-2004 except for the

specification of an SPM, which is represented in an annotation in the XSD. Because thistypeis
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used where a simple type is required, no spmattribute can be attached to it.
<xs.simpleType name="longl dentifierType">
<xsrestriction base="xs:anyURI">
</xsrestriction>
</xs:simpleType>
DA4.7 Implementation of 6.2.7 Progress measure type
This data-model type isimplemented in the XSD as the global type progressMeasureType, which is

based on the global type real 7Type that, in turn, is based on the XML Schema primitive data type

decimal.
<xs.simpleType name="progressM easureType">
<xs.restriction base="real 7Type">
<xs.minlnclusive value="0"/>
<xs:maxInclusive value="1"/>
</xs:restriction>
</xs.simpleType>
D4.8 Implementation of 6.2.8 Score type

This data-model type isimplemented in the XSD as the global type scoreType, which includes the
optional elements scaled, max, min, and raw. If present, these elements may occur in any order.
<xs.complexType name="scoreType">
<xs.dl>
<xs.element hame="scaled" type="scaledScoreType"/>
<xs.element hame="max" type="real 7Type" minOccurs="0"/>
<xs.element name="min" type="rea 7Type" minOccurs="0"/>

<xs.element name="raw" type="real 7Type" minOccurs="0"/>

</xsdl>

</xs.complexType>
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D4.9 Implementation of 6.2.9 Short identifier type
This data-model type isimplemented in the XSD as the global type shortldentifierType, whichis
based on the XML Schema primitive data type anyURI. The anyURI type is a conforming
implementation of the requirements defined in 6.2.9 of IEEE Std 1484.11.1-2004 except for the
specification of an SPM, which is represented in an annotation in the XSD. Because thistypeis
used where a simple type is required, no spmattribute can be attached to it.
<xs:simpleType name="shortldentifierType">
<xs:restriction base="xs.anyURI">
</xs:simpleType>
D4.10 Implementation of 6.2.10 Success status type
This data-model type isimplemented in the XSD as the global type successStatusType, whichis
defined as an enumerated type with token values that correspond to the permissible values
defined in 6.2.10 of |EEE Std 1484.11.1-2004.
<xs.simpleType name="successStatusType">
<xs:restriction base="xs:token">
<xs.enumeration value="failed"/>
<xs.enumeration value="passed"/>
<xs.enumeration value="unknown"/>
</xs.restriction>
</xs.simpleType>
D5 Implementation of other documented data types

The implementations of other documented data types are discussed in D.5.1 through D.5.2.
D5.1 Implementation of real(10,7)

An explanation of thistypeis provided in B.1 of IEEE Std 1484.11.1-2004. This data-model type is

implemented in the X SD as the global type real 7Type, which is based on the XML Schema

primitive data type decimal.
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<xs:simpleType name="real 7Type">
<xs:restriction base="xs.decimal"/>
</xs:simpleType>
By neither restricting the number of fraction digits nor the number of digitsin total, the XSD

provides the required precision in all cases of practical interest.

D5.2 Implementation of the timeinterval datatype

An explanation of thistypeis provided in B.2 of IEEE Std 1484.11.1-2004. This data-model typeis
implemented in the X SD as the global type timel nterval Type, which is based on the XML Schema
primitive data type duration. The duration type is a conforming implementation of the requirements
specified in the data model.

<xs.simpleType name="timel nterval Type">

<xs:restriction base="xs.duration"/>

</xs.simpleType>
This type definition in the X SD does not enforce a restriction on the number of decimal digits for
the seconds part of the duration expression.
D.6 Other global types defined in the XSD
Thetypesin D.6.1 through D.6.4 are used by more than one element in the XSD or as building

blocks in the definition of other XSD types.

D6.1 Literal string type

Thistypeis defined for strings in which white space should not be modified by an XML
implementation. The type literal StringType is used as an abstract base type for three other types,
literal String250Type, literal String1000Type, and literal String4000Type, each of which has a
different fixed value for an spm attribute.
<xs.simpleType name="literal StringType">

<xsrestriction base="xs:string">

<xs:whiteSpace value="preserve'/>
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</xs:restriction>
</xs.simpleType>
D6.2 Lesson status type
This data-model type is defined as the global type obsoleteStatusType, which is defined as an

enumerated type with token values that correspond to the permissible values defined in 6.1.14 of

|EEE Std 1484.11.1-2004.
<xs:simpleType name="obsol eteStatusType">
<xs:restriction base="xs:token">
<xs.enumeration value="browsed"/>
<xs.enumeration value="completed"/>
<xs.enumeration value="failed"/>
<xs.enumeration value="incomplete"/>
<xs:enumeration value="not_attempted"/>
<xs.enumeration value="passed"/>
</xs.restriction>
</xs.simpleType>
D6.3 Scaled score type
This data-model type is defined as a numeric type based on rea 7Typewith the range constraints
defined in 6.1.21 of |EEE Std 1484.11.1-2004.
<xs.simpleType name="scal edScoreType">
<xsrestriction base="real 7Type">
<xs:mininclusive value="-1"/>
<xs:maxInclusive value="1"/>
</xsrestriction>
</xs:simpleType>

D6.4 Literal string type—XML specific
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Thistype is not defined explicitly in IEEE Std 1484.11.1-2004, but it isimplicit in references to the
ISO/ IEC 11404:1996 [B2] characterstring data type. Because XML Schema processors may
modify the white space in a string value, it is necessary to specify in the XSD that the values for
various string-based elements defined in 6.1. of IEEE Std 1484.11.1-2004 cannot be modified. This
is done by defining the type literalStringType that specifies that white space must be preserved.
This type is used as the base type to define the type localizedStringType as well as the three types
literal String250Type, literal String1000Type, and literal String4000Type with fixed spm attribute
values of 250, 1000, and 4000, respectively.
<xs:simpleType name="literal StringType">

<xs:restriction base="xs.string">

<xs:whiteSpace value="preserve"/>

</xsrestriction>
</xs.simpleType>
D7 Elements and groups used to implement response data
The globally defined, reusable XML elements and groups discussed in D.7.1 through D.7.21 are
used in the XSD as parts of the definitions for the complex, data-model types for correct responses
and learner response. They are listed in alphabetic order. These XSD fragments are easier to
understand by looking at the sample COCD XML instance (see Annex C).
D7.1 Correct responses for fill-in
In this group definition, each fillMatches element is a sequence of predefined matching strings. The
use of xs:sequenceis required to allow more than one instance of a set of fillMatches. It should not
be interpreted asimplying any particular order. However, the order of the matchText elements
within the xs:sequence for each fillMatches element is significant. The W3C XML Schema
definition language has no provision to express this difference of interpretation of xs:sequence.
Implementations should be aware of the data-model requirements.

<xs.group name="grpCorrectFillIn">
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<xs:sequence>
<xs.element name="fillMatches" minOccurs="0"
maxOccurs="unbounded" >
<xs.complexType>
<xs:seguence>
<xs.element name="matchText"
type="localizedString250Type" maxOccurs="unbounded"/>
</xs.sequence>
<xs.attribute name="caseMatters"
type="trueFalseType" use="optiona" default="false"/>
<xs:attribute name="orderMatters" type="trueFa seType"
use="optiona" default="true"/>
<xs:attribute name="collectionType" fixed="array"/>
<xs.attribute name="spm" fixed="10"/>
</xs.complexType>
</xs.element>
</xs:.sequence>
</xs.group>
D7.2 Correct responses for likert
In this group definition, the likert choiceis asingle, optional identifier.
<xs:group name="grpCorrectLikert">
<Xs:seguence>
<xs:.element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs:.sequence>

</xs.group>
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D7.3 Correct responses for long fill-in

In this group definition, each matchText element is a single, predefined, matching string with an
optional attribute specifying whether case matters for this match. The use of xs:sequence is required
to alow more than one instance of a set of matchText. It should not be interpreted as implying any

particular order.

<xs.group name="grpCorrectLongFillIn">
<xs:sequence>
<xs.element name="matchText" maxOccurs="unbounded">
<xs.complexType>
<xs.simpleContent>
<xs.extension base="localizedString4000Type" >
<xs.attribute name="caseMatters"
type="trueFalseType" use="optiona" default="false"/>
</xs.extension>
</xs.simpleContent>
</xs.complexType>
</xs.element>
</xs.sequence>
</xs.group>
D7.4 Correct responses for matching

In this group definition, each matchPattern element of type response MatchingType represents a set
of matching pairs. The use of xs.sequence is required to allow more than one instance of
matchPattern. It should not be interpreted as implying any particular order.
<xs:group name="grpCorrectMatching">
<Xs:seguence>
<xs:.element hame="matchPattern" type="matchingPairsType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:.sequence>
</xs.group>
The global type matchingPairsType implements a match pattern, which is a collection of matching

pairs. No order isimplied. Pairs need not be unique.
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<xs:.complexType hame="matchingPairsType">
<xs:sequence>
<xs:element name="pair" type="matchingPairType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs.complexType>
The global type matchingPairType implements a single matching pair, which is defined as an empty
element with source and target attributes.
<xs.complexType name="matchingPairType">
<xs:attribute name="source" type="shortldentifierType"/>
<xs:attribute name="target" type="shortldentifierType"/>
</xs.complexType>
D7.5 Correct responses for multiple choice
This element is defined in the data model as sets of short identifiers, each of which represents a
choice. The outer set is a collection of choices elements. The use of xs:sequence isrequired to allow
more than one instance of a set of choices. It should not be interpreted asimplying any particular
order.
<xs.group name="grpCorrectMultipleChoice">
<xs:sequence>
<xs.element ref="choices' minOccurs="0"/>
</xs:sequence>
</xs.group>
The global element choicesis of type bagOfChoiceTypes, which is a collection of choice elements.
The use of xs:unique is required to constrain the collection to a set of unique choice elements.
<xs:element name="choices" type="bagOfChoicesType">

<xs:unique name="uniquelnChoiceslds'>
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<xs:selector xpath="./choice"/>
<xs:field xpath="."/>
</xs:unique>
</xs.element>
The type bagOfChoiceTypesis a collection of choice elements. The use of xs:sequence should not
be interpreted asimplying any particular order.
<xs:complexType hame="bagOfChoicesType">
<Xxs:sequence>
<xs:element name="choice" type="shortldentifierType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs.complexType>
D7.6 Correct responses for numeric
This group definition contains two optional elements that specify the min and max values for the
COrrect response.
<xs.group name="grpCorrectNumeric">
<xs:seguence>
<xs.element name="min" type="rea 7Type" minOccurs="0"/>
<xs:element hame="max" type="real 7Type" minOccurs="0"/>
</xs.sequence>
</xs:.group>
D7.7 Correct response for other
This group definition contains a generic, literal-string element.
<xs.group name="grpCorrectOther">
<xs:sequence>

<xs.element name="correctOther" type="literal String4000Type"/>
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</xs:sequence>
</xs.group>
D7.8 Correct response for performance
In this group definition, each performancePattern element of type correctPerformancePatternType
represents a predefined sequence of steps with associated data. The use of xs:sequence is required
to allow more than one instance of performancePattern. It should not be interpreted as implying any
particular order.
<xs.group name="grpCorrectPerformance">

<xs:sequence>

<xs.element name="performancePattern"
type="correctPerformancePatternType" maxOccurs="unbounded"/>
</xs.sequence>

</xs:.group>
The global type correctPerformancePatternType specifies the encoding of a single performance

response pattern, which is a sequence of steps with an optional, additional, literal, or numeric

answer element specified for each step. Each step isidentified by the value of the element

stepName. The order of stepsis significant.
<xs.complexType hame="correctPerformancePatternType">

<xs:sequence>

<xs.element name="step" minOccurs="0" maxOccurs="unbounded" >
<xs:.complexType>
<xs.al>
<xs:element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs:element name="stepAnswer" minOccurs="0">

<xs.complexType>
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<xs.choice>
<xs.element name="literal"
type="literal String250Type" minOccurs="0"/>
<xs.element name="numeric" minOccurs="0">
<xs:.complexType>
<xs.attribute name="min" type="rea 7Type"/>
<xs.attribute name="max" type="real 7Type"/>
</xs.complexType>
</xs.element>
</xs.choice>
</xs.complexType>
</xs.element>
</xsall>
</xs.complexType>
</xs.element>
</xs:.sequence>
<xs:attribute name="orderMatters" type="trueFalseType"
use="optiona" default="true"/>
<xs:attribute name="collectionType" fixed="array"/>
<xs:attribute name="spm" fixed="250"/>
</xs.complexType>
D7.9 Correct response for sequencing
In this group definition, each stepSequence element of type stepSequenceType represents a
predefined sequence of steps. The use of xs:sequence is required to allow more than one instance of
stepSequence. It should not be interpreted as implying any particular order.

<xs.group name="grpCorrectSequencing">
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<xs:sequence>
<xs.element name="stepSequence" type="stepSequenceType"
maxOccurs="unbounded"/>
</xs.sequence>
</xs.group>
The type stepSequenceT ype represents a sequence of steps. The use of xs:sequence should be
interpreted here as implying a specific order.
<xs.complexType name="stepSequenceType">
<xs:sequence>
<xs.element name="step" type="shortldentifierType" minOccurs="0"
maxOccurs="unbounded"/>
</xs.sequence>
<xs:attribute name="collectionType" fixed="array"/>
<xs.attribute name="spm" fixed="36"/>
</xs.complexType>
D7.10 Correct response for true false
In this group definition, the true-fal se choice is a token with the value true or the value false.
<xs.group name="grpCorrectTrueFalse">
<xs:sequence>
<xs.element name="trueOrFalse" type="trueFalseType"/>
</xs:sequence>
The global type trueFal seType implements true and false options for the interaction type
true_falsespecified in 6.1.9.5 and 6.1.9.7 of IEEE Std 1484.11.1-2004. This global typeis also used
for tokens for various other Boolean elements.
<xs:simpleType name="trueFalseType">

<xs.restriction base="xs:token" >
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<xs:enumeration value="true"/>
<xs.enumeration value="false"/>
</xs:restriction>
</xs.simpleType>

D7.11 Learner response for fill-in

In this group definition, the learner response consists of a sequence of zero or

fill Stringel ements of type localizedString250Type.
<xs.group name="grpResponseFillIn">
<xs:sequence>
<xs.element name="fillString" type="localizedString250Type"
minOccurs="0" maxOccurs="unbounded">
</xs.element>
</xs:sequence>
</xs.group>
D7.12 Learner response for likert
In this group definition, the learner response isasingle, optional identifier.
<xs:.group name="grpResponseLikert">
<Xxs:sequence>
<xs:element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs:sequence>
</xs.group>
D7.13 Learner response for long fill-in
In this group definition, the learner response is asingle localized string.
<xs:group name="grpResponselL ongFillIn">

<Xs.seguence>
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<xs.element name="longFillString" type="localizedString4000Type"

minOccurs="0"/>
</xs:.sequence>
</xs.group>
D7.14 Learner response for matching
In this group definition, the learner response is a match pattern, which is a collection of matching
pairs. No order isimplied. Pairs need not be unique.
<xs.group name="grpResponseMatching">
<xs:sequence>
<xs.element name="matchPattern" type="matchingPairsType"/>
</xs:sequence>
</xs.group>
D7.15 Learner response for multiple choice
In this group definition, the learner response is a list of identifiers, each of which specifies one
choice. No order should be implied.
<xs.group name="grpResponseM ultipleChoice">
<xs:sequence>
<xs.element name="choices' type="setOf ChoicesType"/>
</xs:sequence>
</xs.group>
<xs:group name="grpResponseNumeric">
<Xxs:sequence>
<xs:element name="number" type="real 7Type" minOccurs="0"/>
</xs.sequence>
</xs:.group>

<xs.group name="grpResponseOther">
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<xs:sequence>
<xs.element name="responseOther" type="literal String4000Type"/>
</xs:sequence>
</xs.group>
D7.16 Learner response for numeric
In this group definition, the learner response is a single numeric value.
<xs:group name="grpResponseNumeric">
<Xxs:sequence>
<xs:element name="number" type="real 7Type" minOccurs="0"/>
</xs.sequence>
</xs.group>
D7.17 Learner response for other
In this group definition, the learner responseisasingle literal string.
<xs.group name="grpResponseOther">
<xs:sequence>
<xs.element name="responseOther" type="literal String4000Type"
minOccurs="0"/>
</xs.sequence>
</xs.group>
D7.18 Learner response for performance
In this group definition, the learner response is a single performance pattern that represents the

actual sequence of steps with associated data.

<xs.group name="grpResponsePerformance">
<xs:segquence>

<xs.element name="step" type="learnerPerformanceStepType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
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</xs.group>
The type learnerPerformanceStepType i mplements the learner response elements for asingle
performance step.
<xs.complexType name="|earnerPerformanceStepType">
<xsal>
<xs.element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs.element name="stepAnswer" minOccurs="0">
<xs.complexType>
<xs.choice>
<xs.element name="literal" type="literal String250Type"
minOccurs="0"/>
<xs.element name="numeric" type="real 7Type"
minOccurs="0"/>
</xs:choice>
</xs.complexType>
</xs.element>
</xsal>
</xs.complexType>
D7.19 Learning response for sequencing
In this group definition, the learner responseisalist of stepsidentifiers.
<xs.group name="grpResponseSequencing">
<xs:sequence>
<xs.element name="steps" type="stepSequenceType" minOccurs="0"/>
</xs:sequence>

</xs.group>
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D7.20 Learner response for true false
In this group definition, the learner response is a sequence of zero or more step identifiers.
<xs:.group name="grpResponseTrueFalse">
<Xs:seguence>
<xs:.element hame="trueOrFalse" type="trueFalseType"
minOccurs="0"/>
</xs:.sequence>
</xs.group>
D7.21 Matching response type
This type implements a set of matching pairs. No particular order isimplied.
<xs:complexType hame="responseM atchingType">
<Xxs:sequence>
<xs:element name="pair" type="matchingPairType"
maxOccurs="unbounded">
</xs.element>

</xs:.sequence>
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Annex E (informative) Internet availability of the XSD file and
example instance
(informative)
Internet availability of the XSD file and example instance
The XSD filein Annex B and the example instance in Annex C are available on the World
Wide Web at the following URL:
http://standards.ieee.org/downl 0ads/1484/1484.11.3-2005/ieee_1484.11.3-2005.xsd The XSD

fileis available for downloading and for direct inclusion in applications.
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