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Extensible Markup Language (XML) Schema Binding for Data Model for Content Object Communication
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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(Y). An implementation that conforms to this Standard 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
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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.

[ ,Jﬁbﬂ H o H A BT P IEEE T AU ¥E GER (The
Authoritative Dictionary of IEEE Standards Terms) () -
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XSD | XML #fﬁsj & (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 ECMAScript.

3.1.2 content object communication data Extensible Markup Language instance
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(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 Schema definition

PPN RLA Y e R0 MBI Y oot PO R BY R S S Y
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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 1484.11.1-2004 IEEES F 4% P5f 36 — 50 120 15 3 5 7 o B L) ()
(Data Model for Content Object Communication)

W3Ci (2004 & 10 F] 28 [1) XML 57 1 #0557 < ati Ay 97 = 45 (%) (XML Schema
Part 1: Structures Second Edition

W3C j 3% (2004 =+ 10 ] 28 1) XML%E[ :)J 2?5 DEPR BV, 87 T Y (XML Schema
Part 2: Datatypes Second Edition)

e () B L0 O I EEER WS 35 (S il 7 U VEBERY 54 1 -

(®) W3C(http://www.w3.0rg/).

IEEE Std 1484.11.1-2004, IEEE Standard for Learning Technology—Data Model for
Content Object Communication.2

W3C Recommendation (28 October 2004), XML Schema Part 1: Structures, Second
Edition.3

W3C Recommendation (28 October 2004), XML Schema Part 2: Datatypes, Second
Edition.
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This Standard defines conforming IEEE Std 1481.11.1-2004 content object communication data (COCD)
instances in an XML binding. Hereafter, such instances are referred to as “COCD XML instances.”

In this Standard, “shall” is to be interpreted as a requirement on an implementation; “shall not” is to 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 a single 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.
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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 a COCD 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 a COCD 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).

5. XML B 5H
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The namespace for the XML binding is defined by the conforming XSD in Annex B
and shall be http://ltsc.ieee.org/xsd/1484 11 3

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

An example COCD XML instance is given in Annex C.

NOTE—The recommended file name for the XSD is “ieee_1484_11_3_2005.xsd”.
This file name should be treated as a reserved 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
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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.

! B.1—Ffﬁﬁ® XSD
Figure B.1—Conforming XSD

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://Itsc.ieee.org/xsd/1484 11 3"
xmlns: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 schema is 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 schema is a World Wide Web Consortium (W3C) Extensible
Markup Language (XML) binding of the data model defined in IEEE
1484.11.1-2004, "IEEE Standard for Learning Technology - Data
Model for Content Object Communication."
The purpose of this schema is to allow the creation of IEEE
1418.11.1-2004 data-model instances in 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.
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USE AT YOUR OWN RISK

</xs:documentation>
</xs:annotation>
<l o>
<I-- The first half of this document follows the order of the
Data Model document clauses. -->
<lew o>
<xs:element name="cocd" type="cocdType"/>
<xs:complexType name="cocdType">
<xs:annotation>
<xs:documentation xml:lang="en">
Implements IEEE 1484.11.1-2004,
Clause 6.1: Content object communication
</xs:documentation>
</xs:annotation>
<xs:all>
<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="dataModelVersion" 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="learnerld" minOccurs="0"/>
<xs:element ref="learnerName" minOccurs="0"/>
<xs:element ref="learnerPreferenceData" 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="progressMeasure" minOccurs="0"/>
<xs:element ref="rawPassingScore" minOccurs="0"/>
<xs:element ref="scaledPassingScore" minOccurs="0"/>
<xs:element ref="score" minOccurs="0"/>

<xs:element ref="sessionTime" minOccurs="0"/>
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<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:all>
</xs:complexType>
<xs:element name="commentsFromLearner">
<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="commentFromLearner" type="commentType"
minOccurs="0" maxOccurs="unbounded"/>
</Xxs: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>
<xs:documentation xml:lang="en">

Implements Clause 6.1.3: Completion status
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</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>
<xs:restriction base="xs:token">
<xs:enumeration value="credit"/>
<xs.enumeration value="no_credit"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="dataModelVersion" type="literalString250Type">
<Xxs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.6: Data model version
</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="entry">
<Xxs: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"/>
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<xs:enumeration value=""/>
</xs:restriction>
</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>
<xs:restriction 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="literalString4000Type">

<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>
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</xs:element>

<xs:element name="learnerName" type="localizedString250Type">

<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.12: Learner 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>
<xs:element name="location" type="literalString1000Type">
<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">

<Xxs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.16: Max time allowed
</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="mode">
<xs:annotation>

<xs:documentation xml:lang="en">
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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"/>
</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="uniquelnSetOfObjectives">
<xs:selector xpath="./t:objective"/>
<xs:field xpath="t:identifier"/>
</Xs:unique>

</xs:element>

<xs:element hame="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="real7Type">
<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.20: Raw passing score
</xs:documentation>
</xs:annotation>
</xs:element>
<xs:element name="scaledPassingScore" type="scaledScoreType">
<xs:annotation>
<xs:documentation xml:lang="en">

Implements Clause 6.1.21: Scaled passing score
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</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="timelnterval 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="literalString4000Type">

<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"/>
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<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="timelnterval Type">
<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.27: Total time
</xs:documentation>
</xs:annotation>
</xs:element>
<le- o>
<!I-- Global type declarations defined by numbered clauses in
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:all>
<xs:element name="comment" type="localizedString4000Type"/>
<xs:element name="location" type="literalString1000Type"
minOccurs="0"/>
<xs:element name="timeStamp" type="date TimeType"
minOccurs="0"/>
</xs:all>
</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"/>

<xs:.enumeration value="incomplete"/>
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<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">
<xs:annotation>
<xs:appinfo>
<I-- <spm>250</spm> -->
</xs:appinfo>
</xs:annotation>
</xs:restriction>
</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 is implemented 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="literalStringType">
<xs:attribute name="lang" type="languageType"/>
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</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>
</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>
<xs:simpleContent>
<xs:extension base="xs:anyURI">
<xs:attribute name="spm" fixed="4000"/>
</xs:extension>
</xs:simpleContent>

</xs:complexType>
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<xs:simpleType name="progressMeasureType">
<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.2.7: Progress measure type
</xs:documentation>
</xs:annotation>
<xs:restriction base="real7Type">
<xs:minlinclusive value="0"/>
<xs:maxInclusive 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:all>
<xs:element name="scaled" type="scaledScoreType" minOccurs="0"/>
<xs:element name="max" type="real 7Type" minOccurs="0"/>
<xs:element name="min" type="real7Type" minOccurs="0"/>
<xs:element name="raw" type="real7Type" minOccurs="0"/>
</xs:all>
</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
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</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 name="real7Type">
<xs:annotation>
<xs:documentation xml:lang="en">
As explained in IEEE 1484.11.1-2004, Annex B.1 Real data type
</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:decimal"/>
</xs:simpleType>
<xs:simpleType name="timelntervalType">
<xs:annotation>
<xs:documentation xml:lang="en">
As explained in IEEE 1484.11.1-2004, Annex B.2 Time interval
Data type
</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:duration"/>
</xs:simpleType>
<l---->
<!-- Above this, things follow the order of the Data Model

document clauses. -->

<l--

<I-- 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. -->

<le- o>

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

<le- o>

<xs:element name="choices" type="setOfChoicesType">
<xs:annotation>

<xs:documentation xml:lang="en">
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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"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
<l---->
<l-- === ATTRIBUTES === -->
<I-- 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 Model
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>
<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

a fixed values. Even if the attribute and value are not
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specified in an XML instance, the XML schema processor makes
them available to the processing application.
</xs:documentation>
</xs:annotation>
</xs:attribute>
<le- o>
<l-- === GROUPS === -->
<!-- Organized in alphabetic order by group name -->
<l-w o>
<xs:group name="grpCorrectFillln">
<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="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>
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</Xs:group>
<xs:group name="grpCorrectLongFillIn">
<xs:sequence>
<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="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>
<I--
<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--
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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:sequence>
<xs:element name="min" type="real 7Type" minOccurs="0"/>
<xs:element hame="max" type="real 7Type" minOccurs="0"/>
</xs:sequence>
</xs:.group>
<xs:group name="grpCorrectOther">
<xs:sequence>
<xs:element name="correctOther" type="literalString4000Type"/>
</xs:sequence>
</xs:group>
<xs:group name="grpCorrectPerformance">
<xs:sequence>
<xs:annotation>
<xs:appinfo>
<I--
<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>
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<xs:element name="stepSequence" type="stepSequenceType"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:group>
<xs:group name="grpCorrectTrueFalse">
<xs:sequence>
<xs:element name="trueOrFalse" type="trueFalseType"/>
</xs:sequence>
</Xs:group>
<I-- variant groups for interaction responses -->
<xs:group name="grpResponseFillin">
<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>
<!-- <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="localizedString4000Type"
minOccurs="0"/>

</xs:sequence>
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</xs:.group>
<xs:group name="grpResponseMatching">
<xs:sequence>
<xs:element name="matchPattern" type="matchingPairsType"/>
</xs:sequence>
</xs:group>
<xs:group name="grpResponseMultipleChoice">
<xs:sequence>
<xs:element ref="choices"/>
</xs:sequence>
</xs:group>
<xs:group name="grpResponseNumeric">
<xs:sequence>
<xs:element hame="number" type="real 7Type" minOccurs="0"/>
</xs:sequence>
</xs:.group>
<xs:group name="grpResponseOther">
<xs:sequence>
<xs:element name="responseOther" type="literalString4000Type"/>
</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"/>

</xs:sequence>
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</Xs:group>
<xs:group name="grpResponseSequencing">
<xs:sequence>
<xs:element name="steps" type="stepSequenceType" minOccurs="0"/>
</xs:sequence>
</xs:group>
<xs:group name="grpResponseTrueFalse">
<xs:sequence>
<xs:element name="trueOrFalse" type="trueFalse Type"
minOccurs="0"/>
</xs:sequence>
</xs:group>
<l---->
<l-- === SIMPLE TYPES === -->
<I-- Organized in alphabetic order by type name -->
<le- 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>
</xs:annotation>
<xs:union memberTypes="real7Type 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>
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</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"/>
<xs:enumeration value="sequencing"/>
<xs:enumeration value="numeric"/>
<xs:enumeration value="other"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="literalStringType">
<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: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"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="scaledScoreType">
<xs:restriction base="real7Type">
<xs:mininclusive value="-1"/>
<xs:maxlInclusive value="1"/>

</xs:restriction>

</xs:simpleType>
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<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"/>
</xs:restriction>
</xs:simpleType>
<l-- >
<l-- === COMPLEX TYPES === -->
<I-- Organized in alphabetic order by type name -->
<l o>
<xs:complexType name="setOfChoicesType">
<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>
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</xs:annotation>
<xs:sequence>
<xs:element name="step" minOccurs="0" maxOccurs="unbounded">
<xs.complexType>
<xs:all>
<xs:element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs:element name="stepAnswer" minOccurs="0">
<xs:complexType>
<xs:choice>
<xs:element name="literal"
type="literalString250Type" minOccurs="0"/>
<xs:element name="numeric" minOccurs="0">
<xs:complexType>
<xs:attribute name="min" type="real 7Type"/>
<xs:attribute name="max" type="real7Type"/>
</xs.complexType>
</xs:element>
</xs:choice>
</xs:complexType>
</xs:element>
</xs:all>
</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>
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<xs:choice>
<xs:group ref="grpCorrectTrueFalse"/>
<xs:group ref="grpCorrectMultipleChoice"/>
<xs:group ref="grpCorrectFillIn"/>
<xs:group ref="grpCorrectLongFillln"/>
<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:all>
<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">

Implements Clause 6.1.9.3: Objectives ID
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</xs:documentation>
</xs:annotation>
<xs:unique name="uniquelnObjectiveslds">
<xs:selector xpath="./t:objectiveld"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
<xs:element name="timeStamp" type="date TimeType" 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="real7Type" 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:all>
</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="learnerPerformanceStepType">
<xs:all>

<xs:element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs:element name="stepAnswer" minOccurs="0">
<xs:complexType>
<xs:choice>

<xs:element name="literal" type="literalString250Type"
minOccurs="0"/>

<xs:element name="numeric" type="real 7Type"
minOccurs="0"/>
</xs:choice>
</xs.complexType>
</xs:element>
</xs:all>

</xs.complexType>
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<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:simpleType>
<xs:restriction base="real7Type">
<xs:mininclusive value="0"/>
</xs:restriction>
</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="real7Type">
<xs:minlinclusive value="0"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

<xs:element name="audioCaptioning" minOccurs="0">
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<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.13.4: Audio captioning
</xs:documentation>
</xs:annotation>
<xs:simpleType>
<xs:restriction base="xs:token">
<xs:.enumeration value="off"/>
<xs:.enumeration value="no_change"/>
<xs:enumeration value="on"/>
</xs:restriction>
</xs:simpleType>

</xs:element>

</xs:all>
</xs:complexType>
<xs:.complexType name="learnerResponseType">

<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="grpResponseMultipleChoice"/>
<xs:group ref="grpResponseFillIn"/>
<xs:group ref="grpResponseLongFillln"/>
<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>
<xs:complexType name="literalString250Type">

<xs:annotation>
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<xs:documentation xml:lang="en">
Implement any literal string with SPM=250
</xs:documentation>
</xs:annotation>
<xs:simpleContent>
<xs:extension base="literalStringType">
<xs:attribute name="spm" fixed="250"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="literalString1000Type">
<xs:annotation>
<xs:documentation xml:lang="en">
Implement any literal string with SPM=1000
</xs:documentation>
</xs:annotation>
<xs:simpleContent>
<xs:extension base="literalStringType">
<xs:attribute name="spm" fixed="1000"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="literalString4000Type">
<xs:annotation>
<xs:documentation xml:lang="en">
Implement any literal string with SPM=4000
</xs:documentation>
</xs:annotation>
<xs:simpleContent>
<xs:extension base="literalStringType">
<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

6.1.9.7: Learner response.
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</xs:documentation>
</xs:annotation>
<xs:all>
<xs:element name="source" type="shortldentifierType"/>
<xs:element name="target" type="shortldentifierType"/>
</xs:all>
</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="objectiveldsType">
<xs:sequence>
<xs:element name="objectiveld" type="longldentifierType"
minOccurs="0" maxOccurs="unbounded"/>
</Xxs: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 hame="objectiveType">
<xs:annotation>

<xs:documentation xml:lang="en">
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Reusable type to implement the objective_type record
defined in Clause 6.1.18
</xs:documentation>
</xs:annotation>
<xs:all>
<xs:element name="identifier" type="longldentifierType"/>
<xs:element hame="score" type="scoreType" minOccurs="0"/>
<xs:element name="status" type="legacyStatusType" minOccurs="0"/>
<xs:element name="progressMeasure" type="progressMeasureType"
minOccurs="0"/>
<xs:element hame="completionStatus"
type="completionStatusType" minOccurs="0"/>
<xs:element name="successStatus" type="successStatusType"
minOccurs="0"/>
<xs:element name="description" type="localizedString250Type"
minOccurs="0"/>
</xs:all>
</xs:complexType>
<xs:complexType name="responseOtherType">
<xs:simpleContent>
<xs:extension base="literalString4000Type"/>
</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 once in the list,
because a step may be repeated in an interaction.
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="step" type="shortldentifierType" minOccurs="0"
maxOccurs="unbounded"/>
</Xxs:sequence>
<xs:attribute name="collectionType" fixed="array"/>
<xs:attribute name="spm" fixed="36"/>

</xs:complexType>
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</xs:schema>
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Annex C
(informative)
An example COCD XML instance

Figure C.1 shows a COCD XML instance that instantiates all elements and attributes

defined in the XSD in Annex B.

[#C.1 COCD XML ity

Figure C.1—An example COCD XML instance

<?xml version="1.0" encoding="UTF-8"?>
<cocd xmlns="http://ltsc.ieee.org/xsd/1484 11 3"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal ocation="http://Itsc.ieee.org/xsd/1484 11 3
ieee 1484 11 3 2005.xsd">
<commentsFromLearner>
<commentFromLearner>
<comment lang="en-us">Having a good time</comment>
<location>Somewhere</location>
<timeStamp>2005-10-17T09:30:47-05:00</timeStamp>
</commentFromLearner>
</commentsFromLearner>
<commentsFromLMS>
<commentFromLMS>
<comment lang="en-us">Have a good time</comment>
<location>Wherever it may be</location>
<timeStamp>2005-10-17T08:30:02-05:00</timeStamp>
</commentFromLMS>
</commentsFromLMS>
<completionStatus>completed</completionStatus>
<completionThreshold>0.9</completionThreshold>
<credit>credit</credit>
<dataModelVersion>1484.11.1</dataModelVersion>
<entry>ab_initio</entry>

<exit>logout</exit>
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<launchData>Nothing special</launchData>
<learnerld>1234-foobar-1234</learnerld>
<learnerName lang="en-us">John Doe</learnerName>
<learnerPreferenceData>
<audioLevel>1</audioLevel>
<language>en-us</language>
<deliverySpeed>1.25</deliverySpeed>
<audioCaptioning>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>
<objectiveld>1234-foobar-1234</objectiveld>
<objectiveld>1235-barfoo-1345</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:30:17-05:00</timeStamp>
<description>Vanilla is lighter than chocolate. True or
false?</description>
<result>unanticipated</result>
<latency>PT23.4S</latency>
<weighting>.33</weighting>
<type>true_false</type>
<correctResponses>
<trueOrFalse>true</trueOrFalse>
</correctResponses>
<learnerResponse/>
</interaction>
<interaction>
<identifier>urn:ostyn.com:MCQ2003090412345</identifier>
<objectivelds>
<objectiveld>
1234-foobar-1234</objectiveld>
<objectiveld>1235-barfoo-1345
</objectiveld>

</objectivelds>
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<timeStamp>2005-10-17T09:32:47.45-05:00</timeStamp>
<description>What was J.H.'s favorite ice cream
combination?</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>
<choices>
<choice>Chocolate</choice>
</choices>
<choices>
<choice>Chocolate</choice>
<choice>Vanilla</choice>
</choices>
</correctResponses>
<learnerResponse>
<choices>
<choice>Pistachio</choice>
<choice>Chocolate</choice>
</choices>
</learnerResponse>
</interaction>

<interaction>

<identifier>urn:ostyn.com:FIQ2003090412345</identifier>
<objectivelds>

<objectiveld>1234-foobar-1234</objectiveld>

<objectiveld>1235-barfoo-1345</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:34:47-05:00</timeStamp>
<description>Match things with numbers</description>
<result>3.5926</result>

<latency>PT30M</latency>
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<weighting>3</weighting>
<type>fill_in</type>
<correctResponses>
<fillMatches caseMatters="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>
</fillMatches>
</correctResponses>
<learnerResponse>
<fillString lang="en">This is just any short response.</fillString>
</learnerResponse>
<linteraction>
<interaction>
<identifier>urn:ostyn.com:LFQ2003090412345</identifier>
<objectivelds>
<objectiveld>
1234-foobar-1234</objectiveld>
<objectiveld>
1235-barfoo-1345
</objectiveld>
</objectivelds>
<timeStamp>2005-10-17T09:36:47-05:00</timeStamp>
<description lang="fr">Début de la Ballade des Pendus</description>
<result>-0.1415926</result>
<latency>PT23.4S</latency>
<weighting>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 aprés nous
vivez</matchText>
</correctResponses>

<learnerResponse>
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<longFillString lang="fr-BE">Ca commence avec "Freres
humains..."</longFillString>
</learnerResponse>
</interaction>
<interaction>
<identifier>urn:ostyn.com:L1Q2003090412345</identifier>
<objectivelds>
<objectiveld>
1234-foobar-1234
</objectiveld>
</objectivelds>
<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</objectiveld>
<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>
<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</objectiveld>
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<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>
</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>
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<learnerResponse>
<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</objectiveld>
<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>PT23.4S</latency>
<weighting>.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>
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<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>
</learnerResponse>
</interaction>
<interaction>
<identifier>urn:ostyn.com:NUQ2003090412345</identifier>
<objectivelds>
<objectiveld>
1234-foobar-1234
</objectiveld>
</objectivelds>
<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>
<weighting>7</weighting>
<type>numeric</type>
<correctResponses>
<min>0</min>
<max>123456783453.1415926</max>
</correctResponses>
<learnerResponse>
<number>3.1415926</number>
</learnerResponse>

</interaction>
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<interaction>
<identifier>urn:ostyn.com:0TQ2003090412345</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>
<latency>PT23.4S</latency>
<weighting>.33</weighting>
<type>other</type>
<correctResponses>
<correctOther>Something and <![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>
<completionStatus>incomplete</completionStatus>
<description>Answer 10 questions</description>
<score>
<scaled>1.0</scaled>
<max>77</max>
<min>0</min>
<raw>77</raw>
</score>
<status>browsed</status>
<successStatus>failed</successStatus>
</objective>
<objective>
<identifier>urn:ostyn.com:id200309041234576</identifier>

<completionStatus>completed</completionStatus>
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</objective>
</objectives>
<progressMeasure>0.95</progressMeasure>
<rawPassingScore>600</rawPassingScore>
<scaledPassingScore>0.5</scaledPassingScore>
<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>
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Annex D

(informative)

Explanatory XSD notes

D.1 General

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. IEEE 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).

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 all examples, XML fragments in this annex, the xs: prefix denotes a type, element, group,
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or attribute name defined by the W3C namespace “http://www.w3.0rg/2001/XMLSchema”.

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 alphabetically by name.

D.2 W3C xw%ﬁ%*@%;ﬁ FEe RIS R B 3L ﬁf‘Lﬁfﬂ(Limitations of the W3C XML

Schema definition language for the representation of the data model)

& W3C XML % £ {;;;F: [l 353 ERFTRIE] [[FuaTj« EREESE S PEE T XML
W S E S BR F IR [ < SEEhRA ) D.2.1 5] D.2.4 [l e -

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 felefd ~ [ & F”]J/'FﬁF(Encodlng of bags, arrays and sets)
FIErRI BRI AVR S48 (bags) ~ [ 3l A & *,fCJ | XML 7{“}%5’\\5’ ﬁ 2 Xs : sequence #f
5o SPRCRTI S fF 0 JL5 HIRL "I xs ¢ sequence » [N BT = FEIE - [l & 0 % i 7
fFRY ek > A0 xs ¢ sequence [F F'JFE‘ FER[ PSR, S 1) - VR A e N T A
(] B — AIr B el S L2 I /]J/g & ﬁf]lﬁif? XSD {1 -
<xs:element name=" objectlves
<xs:complexType>
<xs:sequence>
<xs:element name="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 a bag, array, or set is

similar to the following example.

B 5E i 7 T YA~ BT COCD XML ¥ Yl i p -
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<objectives>

<objective>
<identifier>urn:foo.com:id200309041234578</identifier>
<completionStatus>incomplete</completionStatus>

</objective>

<objective>
<identifier>urn:foo.com:id200309041234534</identifier>
<completionStatus>completed</completionStatus>

</objective>

</objectives>

This may be instantiated in a COCD XML instance as in the following example.

M

W3C XML 754;@—( 3.3

HF; F”v%g;rvpfimﬁ—'? xs:sequence — & Hf [EfY & f’]ﬁ?‘i{[
[ A0 B e (0 F0 [0 ) B B (3 A1 1) = SRy o R BT RS S R PR &
AR EY o e o ot o t% *ITEl*"JF"JFﬁ‘[‘? - WEH P = i IEEE
1484.11.1-2004 f& ¥ e Ho L pL A LA T B[ pl0E] B~ R fF L RS xs ¢ sequence

BRI R (AL S W - e 3 R W3C XML
ST B T - R S R LR R R e
HP P T R B RLA R F e G R

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.”

A (1 e i xs ¢ sequence Bk LAY BN LAY~ HEG) o XSD EH -~ il
£h collectionType o (M=% (19 ff kL i L[ D[R - (7l St~ IR & £ - XML S
ai D EI R AR T~ W xst group i fyy IOk ST EY AT - collectionType
BHIE B XML 2 T S (AL 'FJ“ SRR R AL -l XML AR R R
SR G AT S RURL O AR S 32 E P RS COCD
XML 9 IS faR P 4 i fp e |’£ ([ Rl ffl #1773 collectionType Firft
ﬁli‘f IJ—ﬁ!’T“j\

[T B rcollection Ty pe g 4y

(LF BRI = D3 XML 85 = 7 RLag #0835 XML R R s U py
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XSD fl1f4 collectionType 1% -
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P > 7] XPath & - F4[ ~./@ collectionType” - J¥ £33 5 iU 7% ¥ 2V g
[ collectionType o [l [i' I ¥ Vs M e HOE KL 1y 20 6] 70 o o 7 50 45 1 10 g5

L py e

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 XPath 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 JHH 1%

XMLvﬁl*ﬁﬁ FFxs:uniquessif f'fj= 1 B | 5 XSD R #F TRpL & (lIEV R I - 2R ER KGRI R 1y
& AR IE PR EE I < gaeg A
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(4)6.1.18 142+ = [ EU AR hrfor — MW @ BT = W BT 2 b P i ”[?”ﬁq@‘“
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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.
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— 6.1.9.3 Objectives ID in an interaction record.

— The choices in a set of choices in 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.

fio#1 xs © unique o @ XML HAS BRI P U OB IR o SRy o SHECE P
ER T R &g BRI VR TR R @R e WIC XML A E A
F “'F”“ﬁ”ﬁ” DAL = AR WJF' SEI RIS SRR (I Y
R A BTSRRI RS S SRR T [ SR e S R
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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 unigueness, 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 & /| “¢ & Ll (Smallest permitted maximums)
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D.2.3 Smallest permitted maximums
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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 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.

BRI spm gy

(1)?7@3 = 7 XML 2 fF & F,* 6t spm it pu o fF o BIES spm Bt B A -
XML ﬁlﬁfﬁ%%gﬁ%fﬁpu XSD f[1 -

(2)p= py -+ ﬁ'J XML #'4‘% S ELAS PO R TR spm B s e Bl e TG0 ] XPath
AT I CJ@ spm” o SRR Y R VRS spm oo PRRTE R T o
H| e Fﬂfﬁ"‘] SPM pja*g’g‘ Hiffipo =g o

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 XSDj| S %‘ﬁ: ##(Machine-readable annotations in the XSD)

W3C XML g ARG 7 7 8 i o XSD T IRLE B @Y o A Ok
Z?gflfjﬁ?fﬁj@ﬁv‘ xs:annotationelement ¥l 1 fiv xs : applnfo 7 {f {1 = XSD & F“jﬁ ﬁ:t Led
ﬁ“’"ﬁ F%jflé*’:”fﬁ TR ?T'?I@V@F'Jgﬁﬁ“ﬁ@?f?‘ °

A E] B R A W RS 0 :tgjzi¢}=5 = R HEFTJ““]EU SPM > ’5, XSD j% | -
(i SPM fifi [= 1L 7} )~ [ﬂ*'t[;!i ospm LR @ RLU (RS A T XSD R E L
S EI R (PR B ’T}‘l*i”” gl P B ROV )R R B e A AR
E A AR R T AL Tﬁﬁ?ﬁ{ﬁﬁf R T?EJ%%”%“%E_& XSD applnfo
T F TR R RL o (B T A ISR A ) R ﬁ 2 :’:EJ’*"L REFL R E Yy XSD
HE )
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D.2.4 Machine-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 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 applInfo elements in the XSD. (To make the examples in this annex more readable, the

annotations have been removed from most XSD fragments.)

TrapplnfolgfiE o (12 [ZAU fF £ R
(1) spm : F=¢ 7 [ AER fﬂfﬁl@spw@

(2)}7“&% =" (collectionType) : M€ i H|xs : sequencest ﬁFE Ve SATI ﬁ'%‘%ﬁff@?ﬁa%’%ﬁ » il
FEHLE igﬁfﬁ (R~ S BRRIPpEt EFE AT s o (ELRLE o = A T 0 AR

FEETRI | o [FlF EPE T R - DI (>~ XSDE I [ 9L MEI“ @ 2RI
2R P TR HIFS XD 7] £+ BERE R RIS -+ ([RL I o 2ok o i A
[T WBC XMUSHEHER PR 1 e R LRIV PRI "I Trappinfo (f pV gfl -
KL SEZFISPMES XSD A 1574 (Ut £]=% » Hf I‘E'Fhfr“f

(L) ¢ E[J £1 rtapplnfor fF pl1 iy U XMLA PR~

(f fie A'& i D I XML BT«

(3)fggspm Fv & F|=* (spmor collectionType)7 {F » — [ E%&ﬂiﬂﬁ%g‘[ R o

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

— spm: This name denotes the SPM value for the element.

— 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 appInfo element, if present, and extract
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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 6.1?7%4’4[#31% iﬁjﬁﬁﬁ(Encoding of 6.1 Content object communication)

T (RS L L content_object_communication : record - i XSDF[ 17" [cocd Type &= 1/
code7t [F A o

&l F‘ COoCD XMLfffbh 1 lﬂﬁ F" Be B sy (2RY cocd o [F o PR [F f el #4 content

-

object communication record & % fF" XML 7 £ 7 f f1 o
Bl v T HFEER] 0 cocdType 7 [ % 5l FJ LR - e,

R LR
[ AU o HEQRI=A (F 7 IEEE 1484.11.1-2004 83 1V 6.1 1 & fl1 kL &7 XSD
[ T (R P ERL 1) T R R
<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"/>
</xs:all>

</xs.complexType>

D.3 Encoding of 6.1 Content object communication

The element specified in the data model as content_object_communication : record

is represented 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 one time in a COCD
XML instance. Although the elements are listed in the XSD in the same order as in 6.1 of IEEE Std
1484.11.1-2004, the elements may appear in any order.

5~ [i 7 cocdType BIZ% {1 7 i #PRL% Wi F s XSD Fr & iy e iU e i £ gt o
T XSD I AR B

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.3.16.1.1% Eﬁ% FEEEL ’P'F(Encodlng of 6.1.1 Comments from learner)
=PRI EFEXSD ek [F5 commentsFromLearner s fF » P55 [T ERFLVREEL 0" BYRL %
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¥ o commentFromLearner7 [’ifﬂt‘r commentTypef|=¢ » & = L EHATIEEE 1484.11.1-200448:3 1/
6.2.1%‘1 EALE
<xs:element name="commentsFromLearner">
<xs:complexType>
<xs:sequence>
<xs:element name="commentFromLearner" 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 is implemented in the XSD as the element commentsFromLearner, which is a
sequence of zero or more commentFromLearner elements. Each commentFromLearner 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 6.1.2%»?3‘?‘?%' fFét ?JFﬁF(Encodlng of 6.1.2 Comments from LMS)

=g PRABL B HE XSDF 1L EY (555 commentsFromLMS 7 { » P54 [ I E R B En 07 v ﬁ‘fﬂ “Z
%o commentFromLMS #ﬁ(iijcommentTypef{lj?“ » 7 S REANTIEEE 1484.11.1-200418 1/6.2.1
il -

<xs:element name="commentsFromLMS">

‘__El

<xs:complexType>
<xs:sequence>
<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 1484.11.1-
2004.

D.3.3 6.1.35% K9, .}’P'%(Encoding of 6.1.3 Completion status)
PRI LA XSD 1L [ Completion 7t {4 » £ B> i,completionStatusType » [P+ [ 4T IEEE
1484.11.1-20041‘%’@;[/6.2.2ﬁ’[ Q’THI °

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

D.3.3 Encoding of 6.1.3 Completion status
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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 IEEE
Std 1484.11.1-2004.

D.3.4 6.1.45 R4 f1f] m,,'\JFT.VF'E,(Encoding of 6.1.4 Completion threshold)
[P PR E X SD 1+ g4 =% completionThreshold 7 (f » F &= {progressMeasureType » [P+ {4
HHFTIEEE 1484.11.1-2004@‘\4%3/6.2.7% E:T{THI E

<xs:element name="completionThreshold" type="progressMeasureType"/>

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 IEEE
Std 1484.11.1-2004.

D.3.56.1.5% 5] H@ﬁ(Encoding of 6.1.5 Credit)
PR R LRI XSD Hi s =5 credit & fF - B BT =08 T AR E L IR R
(enumerated type) - =7 {f LA AT IEEE 1484.11.1-2004 235 1 6.1.5 Fi Ayl -
<xs:element name="credit">
<xs:simpleType>
<xs:restriction base="xs:token">
<xs:enumeration value="credit"/>
<xs:.enumeration value="no_credit"/>
</xs:restriction>
</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 IEEE Std
1484.11.1-2004.

D.3.6 6.1.6% rR[fBLEY 4 Efﬁﬁ(Encoding of 6.1.6 Data model version)

IR LT XSDF| 1+ {55 dataModelVersion 7 f » £ 7] £ literal String250Type =' 1%~ {fi EIF%TE{J
o 2 I Ef,’iﬂ (£ 2 O SRR A g PR Sl g & o [PRRIFE R W £5250spm )/
Tt

<xs:element name="dataModelVersion" type="literalString250Type"/>

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
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literalString250Type, 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.3.76.1.7:%7 %@ﬁE(Encoding of 6.1.7 Entry)
IR LR XSDF| 1#LEr (Exbentry st fF - £ #]Z FJF‘E J?FQF%Ifggﬁj/ﬁ[J%ﬁfﬁ?“(enumerated type) » [F=5t
[ 07 IEEE 1484.11.1-200445E V6. 1771 471(7) =
<xs:element name="entry">
<xs:simpleType>
<xs:restriction base="xs:token">
<xs:.enumeration value="ab_initio"/>
<xs:enumeration value="resume"/>
<xs:enumeration value=""/>
</xs:restriction>
</xs:simpleType>
</xs:element>
FEC) FAf ) FHACOCD XML 6 BIFI 1 R 15 (= % 5 [ (1910 5

<cocd><entry/ ></cocd>) -

D.3.7 Encoding of 6.1.7 Entry

This data-model element is implemented 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 IEEE 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.3.8 6.1.8 Et‘ﬂ?ﬁr&ﬁﬁ(Encoding of 6.1.8 Exit)
=R LR XSD| Tl Ry Exit 7 [ > 1 B[z Eﬂffj“é J?fg?r—%l fif1 %]/ %] ¢ (enumerated type) > =7
4 LR ATIEEE 1484.11.1-20041%51%1/6.1.83[ &l I(Y) -
<xs:element name="exit">
<xs:simpleType>
<xs:restriction 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>
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</xs:element>
ﬁ%t(l) - [l fl pC) E3IHCOCD XML g ] i I w5 g, (E— {25 fF (R

<cocd><exit/ ></cocd>) -

D.3.8 Encoding of 6.1.8 Exit
This data-model element is implemented 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 IEEE 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.3.96.1.97 gﬁi@ﬁ(Encoding of 6.1.9 Interactions)
Py R AL EFS XSD 1k df {=5Y Interactions 7 {f - H B]ZU 5] interactionsType [V 7
[F 550 - I*= interactionsType B[ H &AL U & & - 270 F) F‘E,Eléa,&;[/ TR oo HE
GRU=TERI LT S B R BP9 AT Ju % interaction_type [ i g (£ XSD RS B 4
I} xs @ sequence & ¢ f i M) o 5 Ao FER LGPV h%ﬂ PU— & o PR PR o
xs : sequence | Tgﬁ ¢ it r,%[?ﬁi S
<xs:complexType name="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 is implemented in the XSD as a sequence of elements of type 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 collection is a 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.3.9.17 g B[z I 4¢ ['=(Implementation of interaction_type)

=y R AL T J’éﬁﬁzﬁ?ﬁ" XSD ¥ df ['=ry 2> M R[N InteractionType - E[Jfﬁ?’ Required
elements identifier - type ~ optional elements objectivelds - timeStamp -
correctResponses ~ weighting ~ learnerResponse ~ result ~ latency I') & description
Pl AN = < S i?ﬂj‘ﬁ BRI N Fﬁ LAY TR Gl - correctResponses 7t
fF 71 learnerResponse 7« {f BL 2 By ' g B0 2.V 2 P o

<xs:complexType name="interactionType">
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<xs:all>
<xs:element name="identifier" type="longldentifierType">
<xs:element name="type" type="interactionTypeType"/>
<xs:element name="objectivelds" type="objectiveldsType"
minOccurs="0">
<xs:unique name="uniquelnObjectiveslds">
<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="real7Type" 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"/>
</xs:all>

</xs:complexType>

D.3.9.1 Implementation of interaction_type

This data-model structure is implemented 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.39.26.1.9.1 ,%&H[Jﬁﬁé?.}ﬁ%(Encoding 0f 6.1.9.1 ID)
PR AL XSDF | 1#LEy fesbidentifiers (F - £ #[=¢ fhlongldentifierType o

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

D.3.9.2 Encoding of 6.1.9.1 ID

This data-model element is implemented in the XSD as the element identifier of type longldentifierType.

D.3.9.3 6.1.9.2§J?“§@@%(Encoding of 6.1.9.2 Type)
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PR EFE X SDTRLES (4 Typess {F - H =" EiinteractionType -

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

D.3.9.3 Encoding of 6.1.9.2 Type

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

D.3.9.4 T EyE|=" (Interaction type type)
PRI LB R AE O XSDF| A (55 22 BB InteractionType » £ = RIbL &5 M@r—%' il S
= (enumerated type) > ™ EENTIEEE 1484.11.1-2004*?%5;[/6.1.9.2% AH 1 e
<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.3.9.4 Interaction type type

This data-model structure is implemented 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.3.9.56.1.9.3f I#Q%@H[Jﬁf?@ﬁ%(Encoding of 6.1.9.3 Objectives ID)
PR E X SD| 1+ d4 ['=5% Objectivelds 7 (f » £ 7= FiobjectiveldsType o P81 %] & ﬁow% %
fi#” longldenitifierType7: % » iEI?J%JEU’FﬁEU’JT%E'JﬂBLﬁjU °
<xs:element name="objectivelds" type="objectiveldsType"
minOccurs="0">
<xs:unique name="uniquelnObjectiveslds">

<xs:selector xpath="./objectiveld"/>

<xs:field xpath="."/>

</Xs:unique>

</xs:element>
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D.3.9.5 Encoding of 6.1.9.3 Objectives ID
This data-model element is implemented 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 ** M | B> #2581 jU & longldenitifierType =" [ Objectiveld7: {F -
<xs:complexType name="objectiveldsType">
<xs:sequence>
<xs:element name="objectiveld" type="longldentifierType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>

</xs.complexType>

The global type objectiveldsType is defined as a collection of Objectiveld elements of type
longldenitifierType.

D.3.9.6 6.1.9.4E3j Féﬂ%ﬂﬁéﬁ.}ﬁ%(Encoding of 6.1.9.4 Time stamp)
=2 R AL E]FS XSD 1B dy =5y timestamp 7 ff > H B[ 1% dateTimeTyp -

<xs:element name="timeStamp" type="dateTimeType"” minOccurs="0"/>

D.3.9.6 Encoding of 6.1.9.4 Time stamp
This data-model element is implemented in the XSD as the element timestamp of type dateTimeType.

D.3.9.76.1.9. SLAFE[FIIFAE ’P'F(Encodlng of 6.1.9.5 Correct responses)
[Py R AL B FS XSD fl1 B dr (=55 correctResponse 7 [ » & B =4 £}
correctResponsesTyp »

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

minOccurs="0"/>

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

correctResponsesType.

D.398 T Fe[pffﬂ?‘" |=¢ (Correct responses type)

NI FAECE [N SN {ﬁj fY correct_responses .V ¥ ﬁ%?ﬁ% A T T{ By
e AL S HE P @ﬁﬂ%%vﬁ%@ﬂ?ﬂﬁg$*Wﬁﬂﬁﬁ
FIH[=4e SCD (1= COCD XML Hf [ o df =i 222 45— [l Dol o f s e 5 5 0= 20 i B
o ™ H W3C XML 7{'7{%‘ bf’?ﬂ;:‘;ﬂ;{?, SR - Y COCD XML # iy 15 %
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(BLIH & C) i £ [ SR =B =0 1 Ho g s P 20 ] -
<xs:complexType name="correctResponsesType">
<xs:choice>
<xs:group ref="grpCorrectTrueFalse"/>
<xs:group ref="grpCorrectMultipleChoice"/>
<xs:group ref="grpCorrectFillln"/>
<xs:group ref="grpCorrectLongFillln"/>
<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 a type
of interaction, the choice is implemented in the XSD by a global group. It is up 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 type can be used in an actual
COCD XML instance.

s 7 D7 I?J%;EIEIQ}F*@ .

—Fii

These groups are described in detail in D.7.

D.3.9.9 6.1.9.6"{[@%@@5(Encoding of 6.1.9.6 Weighting)
=] LRI RS XSD 1 (=R weighting & (> 1 |24 % real7Type -

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

D.3.9.9 Encoding of 6.1.9.6 Weighting

This data-model element is implemented in the XSD as the element weighting of type real 7Type.

D.3.9.10 6.1.9.75" 1 [p1Fif3Fifi(Encoding of 6.1.9.7 Learner response)
Py o] A8 B FS XSD fli bk @ 5% learnerResponse 7 {f » H #] =0 1}
learnerResponseType °

<xs:element name="learnerResponse" type="learnerResponseType"
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minOccurs="0"/>

D.3.9.10 Encoding of 6.1.9.7 Learner response
This data-model element is implemented in the XSD as the element learnerResponse of type

learnerResponseType.

D.3.9.11§%?7',f?§ 17 =1 (Learner response type)
[ VA E E‘ﬁ’f‘effé'{g;‘ﬁiaﬂﬁﬂﬁl I/bﬁ?ﬂﬂ[pl?’g(learner response) F[aditg - '] amf%rﬁg
DRI o D R R R O I ST (Y XS 1Y 2 P - [lICOCD XML
BRSO 1= PROEER T 2 ORI ULt - 2 HCOCD XML FJ(M[T%’RC);'/%WJ‘}'J'EJ%ri
BPICOCD XML v d B = =0 e
<xs.complexType name="learnerResponseType">
<xs:choice>
<xs:group ref="grpResponseTrueFalse"/>
<xs:group ref="grpResponseMultipleChoice"/>
<xs:group ref="grpResponseFillIn"/>
<xs:group ref="grpResponseLongFillln"/>
<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 a
type of interaction, the choice is implemented in the XSD as a global group. It is up 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.

e D7 1 E i FEAT I

i

These groups are described in detail in D.7.

D.3.9.12 6.1.9.8#}%%}@%(Encoding of 6.1.9.8 Result)
PRI XSD LS [Babresultr fF - 1 B[ HiinteractionResultType -

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

D.3.9.12 Encoding of 6.1.9.8 Result

This data-model element is implemented in the XSD as the element result of type interactionResultType.

D.3.9.13 *rEhmkifl =X (Interaction result type)

[ AR NS S SR A R S E e AN [ T U (SR PR S S R AR
Flve & Il fy kL - fl B i F{U?E;’JF%I o = [ i M) xs t union < 2V % xs : choice I') d#5d
MR T XSD Hlt%ﬁ“ i ‘Fmﬁ‘ﬁ oo E s pl- I[E']E)J}V‘?ﬁ’f_% > XS : union

AR PO F - AR TR RS RT Y S
<xs:simpleType name="' |nteract|onResuItType">
<xs:union memberTypes="real7Type 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>

D.3.9.13 Interaction 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 names in 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.3.9.14 6.1.9.92/?’?[’&&'%? Féﬂ?ﬂﬁ%(Encoding of 6.1.9.9 Latency)
PR BLEIFS XSD pli ke dr [=5Y latency 7+ {F - B[V 1 timelnterval Type -

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

D.3.9.14 Encoding of 6.1.9.9 Latency

This data-model element is implemented in the XSD as the element latency of type timelnterval Type.

D.3.9.156.1.9. 10}%; ﬁF(Encodlng of 6.1.9.10 Description)
Py R AL B AT XSD fl1 bk dr =Ry description 7 fF > E B¢ £} localizedString250Type-

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

D.3.1OFF!%‘§1*J€}’%S[6.1.10;‘/?9?4@%(Encoding of 6.1.10 Launch data)
[P R LB HS XSD ik dr =5 launchData 7 {F » H B[4 &% literalString4000Type -
I EEw B FA' * E'Eﬁ =g fH fill & H9F (Zd o

<xs:element name="launchData" type="literalString4000Type"/>

D.3.10 Encoding of 6.1.10 Launch data
This data-model 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.

D.3.11 6.1.11»?»?»7‘?{IDir.}ﬁE(Encoding of 6.1.11 Learner ID)
P R LB HS XSD ik dr [=r5Y learnerld 7 [ » H B]=X 1% longldentifierType -

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

D.3.11 Encoding of 6.1.11 Learner ID

This data-model element is implemented in the XSD as the element learnerld of type longldentifierType.

D.3.12 6.1.12%???{ ?,*ﬁ;ﬁﬁﬁﬁ(Encoding of 6.1.12 Learner name)
PR L EIHS XSD (kL dr [=rY learnerName 7 {f » £ B[ =0 £
localizedString250Type -

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

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

localizedString250Type.

D.3.13 6.1.13%???{ ]ﬂt{lfg’fﬂﬁfﬁﬁﬁ(Encoding of 6.1.13 Learner preference data)
=y R AL AT XSD 1k df {=1Y learnerPreferenceData 7 {f » X B = £
learnerPreferenceType -

<xs:element name="learnerPreferenceData"

type="learnerPreferenceType" />

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
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learnerPreferenceType.

I"learnerPreferenceType ** ' [E[=* df {=IEEE 1484.11.1-20044%156.1.13 3,19

learner_preference_type - & & Fﬁ[l“[]’[ai e = ffF - % H=(order) - ?ﬁ?ﬁﬁ%ﬂj(audioLevel) ’ %Fé[

(language) - [EE % (deliverySpeed) f[l?”[ ?43"%}(audioCaptioning)H'Efl';‘/ AOEEpR - 'F'?

?JEIFEEQ?E'%TF&TE °

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

<xs:all>
<xs:element name="audioLevel" minOccurs="0">
</xs:element>

<xs:element name="language" type="languageType"
minOccurs="0"/>

<xs:element name="deliverySpeed" minOccurs="0">
</xs:element>
<xs:element name="audioCaptioning" minOccurs="0">

</xs:element>
</xs:all>

</xs:complexType>
</xs:element>

The global type learnerPreferenceType implements the learner_preference_type defined in 6.1.13 of

IEEE 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.

D.3.13.1 6.1.13.13F’, ?*%HH[JEJF.}?JE(EnCOding of 6.1.13.1 Audio level)
P PR E X SD| ¥ df (=Y audioLevel 7+ {F i""“ré%‘é:*?‘)IearnerPreferenceData[‘Jﬁ]E'Ifﬁg%”‘l‘iﬁ1 F e
&I real 7Type &1 L ELIRE » J{lfﬁ&ﬁ?ﬁ‘)?ﬁ?%ﬁlaﬁaﬁw o
<xs:element name="audioLevel" minOccurs="0">
<xs:simpleType>
<xs:restriction base="real7Type ">

<xs:minlnclusive value="0"/>
</xs:restriction>

</xs:simpleType>

</xs:element>

D.3.13.1 Encoding of 6.1.13.1 Audio level
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This data-model element is implemented in the XSD as the element audioLevel, which is defined inline
as an optional element of learnerPreferenceData. It is based on the type real7Type, with a restriction that

its value is greater than or equal to zero.

D.3.13.26.1.13. ZTH?,;\r}p‘F(Encodmg of 6.1.13.2 Language)

[P R L E]RS XSD 1 ¥ g {=rY language 7+ [f - =5 [ £ 5% learnerPreferenceData
H F" pusE EE {F - BE[FV R languageType -

<xs:element hame="language" type="languageType" minOccurs="0"/>

D.3.13.2 Encoding of 6.1.13.2 Language
This data-model element is implemented 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 6.1.13 3[4 f ﬁF(Encodlng of 6.1.13.3 Delivery speed)
[P Y B L E]HS XSD 1k dr (=% deliverySpeed 7 { » =7 [F £ &Y
learnerPreferenceData [’ Fj PV EE S [ o T real7Type B 20 EL BL#E » op A4
FY S0 F L -
<xs:element name="deliverySpeed" minOccurs="0">
<xs:simpleType>
<xs:restriction base="real7Type">
<xs:minInclusive value="0"/>
</xs:restriction>
</xs:simpleType>

</xs:element>

D.3.13.3 Encoding of 6.1.13.3 Delivery speed
This data-model element is implemented in the XSD as the element deliverySpeed, which is defined
inline as an optional element of learnerPreferenceData. It is based on the type real7Type, with a

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

D.3.13.4 6.1.13.4?”, ?‘3“%}?@@5&(Encoding of 6.1.13.4 Audio captioning)
PR BLEIHS XSD fl1 ¥ Er (=55 audioCaptioning 7 ff » =5 [ L&A
learnerPreferenceData [*] iy & & 1% [ o B B[ =0 1] }3‘?: - ]47@ Uil pr )R B = F:?
@?Wﬁ%%ﬁ@A@E;EEE1M411L2M4%H?611&4%&wh@wiru@o
<xs:element name="audioCaptioning™ minOccurs="0">
<xs:simpleType>
<xs:restriction base="xs:token">
<xs:enumeration value="off"/>

<xs:enumeration value="no_change"/>
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<xs:enumeration value="on"/>
</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 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.

D.3.14 6.1.14%\'%,@}{4{%,?@7’5%(Encoding of 6.1.14 Lesson status)
PR E FEXSD| 1#LdY (=Y lessonStatus 7 [ » £ £\ kT legacyStatusType

<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 6.1.15@E[';i@ﬁ5(Encoding of 6.1.15 Location)
PR ASLE 5 XSD| 1#LE feb location 7 {1 #]=4 tliteralString1000Typ - I' 3wt 7 & F‘jéﬁ FIE
Iy EEA e

<xs:element name="location" type="literalString1000Type"/>

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

literalString1000Type to avoid accidental modification of the string value if it contains white space.

D.3.16 6.1.163 ¢ ?Eﬂjféﬂi@ﬁ%(Encoding of 6.1.16 Max time allowed)
P PR E X SD i ge =9 maxTimeAllowed 7 {4 » H B[ fitimelnterval Type -

<xs:element name="maxTimeAllowed" type="timelntervalType"/>

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

timelnterval Type.

D.3.17 6.1.17@?“%@%(Encoding of 6.1.17 Mode)
BRI XSD 1B (B mode R (0 BB - [ IIRE S - H
it B At~ [ ¥ |EEE 1484.11.1-2004 3 6.1.17 £ 3% 1Bk e 250 fify o

I

I
B

<xs:element name="mode">
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<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>

D.3.17 Encoding of 6.1.17 Mode

This data-model element is implemented 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 IEEE

Std 1484.11.1-2004.

D.3.186.1.18f '@EﬁﬁE(Encoding of 6.1.18 Objectives)

Iy o] A6 BB XSD fli kL (=5 objective 7 [ H-%j|] » 2 B[ £} objectiveType o HE

v

MRFRIABLR] S R P ag kL - W objective &

-1

10 (E kL XSD & 1 ffli #| xs: sequence

e % 0 objective 7 fF e AN 0 xs ¢ sequence RS I (A

s

(-
a

[ o
<xs:element name="objectives" type="objectivesType">
<xs:unique name="uniquelnSetOfObjectives">
<xs:selector xpath="./objective"/>
<xs:field xpath="identifier"/>
</xs:unique>
</xs:element>
JHIE]FAYobjectivesType » 8¢ [= 1 objective Typefivobjectiver [ & f, °
<xs:complexType name="objectivesType">
<xs:sequence>
<xs:element name="objective" type="objectiveType"
minOccurs="0" maxOccurs="unbounded">
</xs:element>
</xs:sequence>
<xs:attribute name="spm" fixed="100"/>

</xs:complexType>

D.3.18 Encoding of 6.1.18 Objectives
This data-model element is implemented in the XSD as a sequence of objective elements of type
objectiveType. Although the data model specifies that this is a set of objective, the XSD has to use

xs:sequence to allow multiplicity of the objectiveelement. In this case, xs:sequence should not be

Ao T B B [ objective S [} i I RT (FFOS4 RLRE -




— 73— CNSXXXXXXXX

interpreted as implying any particular order. The value of the mandatory identifier element within each

objective element in this collection has to be unique.
The global type objectivesType implements a collection of objective elements of type objectiveType.

D.3.18.1} & &]=1 (Objective type)
L*E?%EI%&EJ%@H‘%E? XSD fl1 ¥ €f ['=15 objectiveType * H| #]= » &y FA' MBS [FH%
Il [ & B Y T B (score) ~ SR JE (status) ~ 3E RO B (progressMeasure) ~ 5
5% fE (completionStatus) ~ 5% ZJif% i (successStatus) '] & ?E‘[jﬁ(description)ﬁ [E3
BRI I T J IR S
<xs:complexType name="objectiveType">
<xs:all>
<xs:element name="identifier" type="longldentifierType"/>
<xs:element hame="score" type="scoreType" minOccurs="0"/>
<xs:element name="status" type="legacyStatusType"
minOccurs="0"/>
<xs:element name="progressMeasure"
type="progressMeasureType" minOccurs="0"/>
<xs:element name="completionStatus"
type="completionStatusType" minOccurs="0"/>
<xs:element name="successStatus"
type="successStatusType" minOccurs="0"/>
<xs:element name="description"
type="localizedString250Type" minOccurs="0">
</xs:element>
</xs:all>

</xs.complexType>

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

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

D.3.19 6.1.19:& 113 EI;@@E(Encoding of 6.1.19 Progress measure)
Py R AL EFS XSD kL g5 [=rY progressMeasure 7 [ > H B[
progressMeasureType °

<xs:element name="progressMeasure" type="progressMeasureType"/>

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

progressMeasureType.

D.3.20 6.1.20’FL11F",73’1?F§7’?El'ﬁﬁ}ﬁ%(Encoding of 6.1.20 Raw passing score)
[Py o] AL B[FS XSD fl1 ke #r (=55 rawPassingScore 7 [ - E B[V 1 real7Type -

<xs:element name="rawPassingScore" type="real7Type"/>

D.3.20 Encoding of 6.1.20 Raw passing score

This data-model element is implemented in the XSD as the element rawPassingScore of type real 7Type.

D.3.21 6.1.214% I/ Bﬁ?ﬁ}gﬁéﬁ}ﬁﬁ(Encoding of 6.1.21 Scaled passing score)
=¥ R AL B HS XSD 1 ¥ df =5y scaledPassingScore 7 ff - H B[ 5
scaledScoreType -

<xs:element name="scaledPassingScore" type="scaledScoreType"/>

D.3.21 Encoding of 6.1.21 Scaled passing score
This data-model element is implemented in the XSD as the element scaledPassingScore of type

scaledScoreType.

D.3.22 6.1.227’}5@%@%(Enc0ding of 6.1.22 Score)
IF=eY ] A8 B FS XSD flikk dr {=5% score 7 [ > H BV 4% scoreType > l?}fgj 0 RL
Te fF RS RY Y LR

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

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

complex type composed of several elements.

D.3.23 6.1.23&@3&@Fé?Jﬁ?ﬁﬁE(Encoding of 6.1.23 Session time)
P2 ] A8 B FS XSD flikk dr {=5Y sessionTime 7 {f - H #[ ¢ 7 timelntervalType -

<xs:element name="sessionTime" type="timelntervalType"/>

D.3.23 Encoding of 6.1.23 Session time
This data-model element is implemented in the XSD as the element sessionTime of type

timelnterval Type.

D.3.24 6.1.24H§ﬁH{F¢§§9@ﬁE(Encoding of 6.1.24 Success status)
Iy o] A6 B BS XSD fli kL (=5Y successStatus 7 [ > X B[ EL successStatusType e

<xs:element name="successStatus" type="successStatusType"/>
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D.3.24 Encoding of 6.1.24 Success status
This data-model element is implemented in the XSD as the element successStatus of type

successStatusType.

D.3.25 6.1.25%%’?&{6]?@%(Encoding of 6.1.25 Suspend data)
[P R 8L B BT XSD fli b df [=rY suspendData 7+ [ - H B =V £} literalString4000Type-
B BRSO AP A R O e

<xs:element name="suspendData" type="literalString4000Type"/>

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

literalString4000Type to avoid accidental modification of the string value if it contains white space.

D.3.26 6.1.26]&% [Hﬁf”gﬁ[ 4‘ (Encodlng of 6.1.26 Time limit action)
ﬂ*ﬁﬂﬁi?"ﬂi" XSD HIFEL 2 (2=5Y timeLimitAction » {F > Xl A Bl jt?t - f[ia%g!ﬁ;cl fifl
IR LA Wra» fifl %5 k™~ {fd 7 |EEE 1484.11.1-2004 & ¥ 6.1.26 5 14~
ERiCATI
<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:restriction>
</xs:simpleType>

</xs:element>

D.3.26 Encoding of 6.1.26 Time limit action

This data-model element is implemented in the XSD as the element timeLimitAction, which is defined as
an enumerated type with token values that correspond to the permissible values defined in 6.1.26 of IEEE
Std 1484.11.1-2004.

D.3.27 6.1.275| EﬂjF'E ”ﬂﬁE(Encodlng of 6.1.27 Total time)
=¥ AL H XSD Fl1 kL dr =58 total Time 7 {F » 1 B 47 timelntervalType -

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

D3.27 Encoding of 6.1.27 Total time
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This data-model element is implemented in the XSD as the element totalTime of type timelnterval Type.

D.4 6.2 ) 2l Rl B 74 5 ﬁF(Encodlng of 6.2 Auxiliary data types)
9] e Rl B0 air. 7,1']? i D4.1 £ D4.10 13 F“ ‘@rﬁﬁm °

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

D.4.10.

D.4.16.2.15F Fﬁ FF” i &4 9 [=(Implementation of 6.2.1 Comment type)
PR B R B 44T XSD pli# g =Y commentType M B[4 » H & f*”%ﬁ—j&plm &3
Igﬂi?%ﬂl fi' Z Ay location A1 timeStamp 7 {f o P fF [T O A .
<xs:complexType name="commentType">
<xs:all>
<xs:element name="comment" type="localizedString4000Type"/>
<xs:element name="location" type="literalString1000Type"
minOccurs="0"/>
<xs:element name="timeStamp" type="dateTimeType" minOccurs="0"/>
</xs:all>

</xs.complexType>

D.4.1 Implementation of 6.2.1 Comment type
This data-model type is implemented 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 6.2.2 3% R IR B = 4f {=(Implementation of 6.2.2 Completion status type)
IR B 0 XSDF| 1 {55 completionStatus Type 2 1 F =0 » 3 kit | - ([ﬁ%ﬁil@gfﬁ[ﬁ
e Fsﬁf—ﬁ iS5t~ (I EEE 1484.11.1-2004{836.2. 235 [ 1k FY M -
<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
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This data-model type is implemented 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.

D.4.3 6.2.2 =¥ F] Eﬁ fif] ] = ¢ ['=(Implementation of 6.2.3 Date time type)
PP RIS R B XSD 1L {255 dateTimeType 7 H B[S » RLE ¥ XML PV U o] I
dateTime- dateTlme?“‘J*\fLi‘fF | |IEEE 1484.11.1-2004. 145298 74371 6.2.3f[ 1= ’%‘E‘fﬁﬁﬂﬁj{ﬁk EEEES
<xs:simpleType name="dateTimeType">
<xs:restriction base="xs:dateTime"/>
</xs:simpleType>
dateTime ﬁ‘,?“ PN s A
YYYY[-MMI[-DD[Thh[:mm[:ss[.s]]]1[TZD111]
SRR D 2 R o

D.4.3 Implementation of 6.2.3 Date time type

This data-model type is implemented 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[:ss[.s]]]1[TZD1111

where anything enclosed in square brackets is optional.

D.4.46.2.4 ?F:, B4 {=(Implementation of 6.2.4 Language type)
=R AL T B VAT XSD bk [E5Y languageType ** M H] =% RLAT 5 XML A5
v fi= % YR 2] ¢ languag) - language %] ' fL IEEE 1484.11.1-2004.1 f2 ¥= 1 6.2.4 &
F 7T SPM ARSI - SRR PR pY = W RV #E Rk B SR XSD Em}%ﬁfjéfll °
<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 is implemented 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.

D.4.56.2.57% 0 3"FH§|IJ?“§!( ("=(Implementation of 6.2.5 Localized string type)
IR LR B XSD| 11 =Y localizedString Type * [ [ » i+t 7 literalString Type »* F [ £z i
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FLRE - o PRl RSB R PR Jj}* KUFI’J:E IEJJ: J [V ffsE R oS « [FlocalizedString Typey|= |
e ’5'[’[‘&“_?! (927 =4 (localizedString250Type(! Iocal|zedStr|ng4000Typeﬁ\J§fE|%'\4§lYtif{fj?\ » FFE T
el K%iﬁé”’é’fspm%ﬂ’[‘%ﬁ@* ot 7 [l B i
<xs:complexType name="localizedStringType" abstract="true">
<xs:simpleContent>
<xs:extension base="literalStringType">
<xs:attribute name="lang" type="languageType"/>
</xs:extension>
</xs:simpleContent>

</xs.complexType>

D.4.5 Implementation of 6.2.5 Localized string type

This data-model type is implemented in the XSD as the global type localizedStringType, which is based
on the global type literalStringType. 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 localizedString4000Type, each of which has a different fixed

value for an spmattribute.

D4.6 6.2.6 = ## 7 B =4 # [=(Implementation of 6.2.6 Long identifier type)
P PRI B XSDF| 1+ =55 longldentifier Type = [E[=4 » £ g FXM L#{EW%EI@E@JF‘,?HSI AR

anyURIFL#[1 > anyURIE|=N ELIEEE 1484.11.1-2004. 1425 ([16.2.6 H& [ SPM’EWFF‘ It E"?E‘?“F'F =n

R AT U T SR SR T XSDRE AR o P ERIPRIZ B AT e - 3 SPM’?}F
B P ot
<xs:simpleType name="longldentifierType">

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

</xs:restriction>

</xs:simpleType>

D.4.6 Implementation of 6.2.6 Long identifier type

This data-model type is implemented 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 this type is used where a simple type is required, no

spmattribute can be attached to it.

D.4.7 6.2. 7:E W0 E BV ¥f [(Implementation of 6.2.7 Progress measure type)
PRI BUE B 5 XSD1#EHF {9 progressMeasure Type - M B4 » (- Frreal 7Type > M | BV ELRE
o SRLE T XML 7o FO A e B LR

<xs:simpleType name="progressMeasureType">
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<xs:restriction base="real7Type">
<xs:minlnclusive 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 is implemented in the XSD as the global type progressMeasureType, which is based
on the global type real7Type that, in turn, is based on the XML Schema primitive data type decimal.

D.4.8 6.2.877 Hr %] ¥ {=(Implementation of 6.2.8 Score type)
PR B X SD 1L (Y scoreType > M [ B » ;'/HIEIJFA»,'J'FI‘ HEPU [F 0 scaled ~ max -
minA! raw o iﬁﬂfvﬁ R Tz .
<xs:.complexType name="scoreType">
<xs:all>
<xs:element name="scaled" type="scaledScoreType"/>
<xs:element name="max" type="real7Type" minOccurs="0"/>
<xs:element name="min" type="real7Type" minOccurs="0"/>
<xs:element name="raw" type="real7Type" minOccurs="0"/>
</xs:all>

</xs:.complexType>

D.4.8 Implementation of 6.2.8 Score type
This data-model type is implemented 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 6.2.9% [ ] 5I=" A1 {=(Implementation of 6.2.9 Short identifier type)
PR ABLE R ZRE X SD 1L EF =Y shortldentifierType 7 M| B4 » gt EAXML#I#‘%?anyURIELtIF,ﬂH
F'J““ flTo anyURHI'J“L ELIEEE 1484.11.1-2004. 1@”*{[ 16.2.97EFu [l SPM%JT“ It £ ”F’fﬁ'jf“FIF 3=‘j\|a U—
(T 12 B9 B 2R 7 XSDE 1 = AR 1 %Iﬂﬂf 14t | SPMgfTE i
PIBffop -2 pugsy

<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 is implemented in the XSD as the global type shortldentifierType, which is based
on the XML Schema primitive data type anyURI. The anyURI type is a conforming implementation of
the requirements defined in 6.2.9 of IEEE Std 1484.11.1-2004 except for the specification of an SPM,
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which is represented in an annotation in the XSD. Because this type is used where a simple type is

required, no spmattribute can be attached to it.

D.4.10 6.2.1055 5= B> 9¢ {*=(Implementation of 6.2.10 Success status type)

e PRI L B XSD| 10 {5 successStatus Type »* H B2 » 1 E} 3K it - f[ai@r—%l ff %]
?jr'J?“ > = ng/%?@%ﬁﬂx 7 IEEE 1484.11.1-2004712%'1&:“6.2.10’{%%HIFQE"B?EFKJ@ 0
<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>

D.4.10 Implementation of 6.2.10 Success status type

This data-model type is implemented in the XSD as the global type successStatusType, which is
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 (5 {475k B4 ¢ {=(Implementation of other documented data types)
$1 P (S 5 7 DS.AZIDS 2] R -

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.5.1 real(10,7)%f {=(Implementation of real(10,7))
PR SNy i T R K P IEEE 1484.11.1-2004 1Y B.1 g ¥E 1 o [P ] fELE] B 205 XSD
[V (55 realTType 2 #J Y20 o o 7 XML %R 9] 3% i U 9] )5 BLRE - -
<xs:simpleType name="real7Type">
<xs:restriction base="xs:decimal"/>
</xs:simpleType>
S PRI 5 2 0 R o XSD T T E W R KL

Rt -

D.5.1 Implementation of real(10,7)
An explanation of this type is provided in B.1 of IEEE Std 1484.11.1-2004. This data-model type is
implemented in the XSD as the global type real7Type, which is based on the XML Schema primitive data

type decimal.
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By neither restricting the number of fraction digits nor the number of digits in total, the XSD provides the

required precision in all cases of practical interest.

5.2 T il f ] R B2V [=(Implementation of the time interval data type)
B0y i L A4S IEEE 1484.11.1-2004 £ Y5 9 B.2 f8 Y& 1 o ¥R A5 T B 2040

\_

D {1 ¥ g (=55 timelntervalType % M B Z¢ > gt o % XML %45 R %;E‘*?H AESEEE
f o BLHE B oo P A ] B t@?’r;{v]ff,i?"J%“j\F[lF[J (i AE R Fﬁ[pfj Hr (e
<xs:simpleType name="timelntervalType">
<xs:restriction base="xs:duration"/>
</xs:simpIeType>
[ F J T XSD [waf\hﬂff‘%zf[”pj % F 0 - [SwaHHLﬁ b By By

D.5.2 Implementation of the time interval data type

An explanation of this type is provided in B.2 of IEEE Std 1484.11.1-2004. This data-model type is
implemented in the XSD as the global type timelnterval 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 XSD does not enforce a restriction on the number of decimal digits for the

seconds part of the duration expression.

D.6 H FyXSDEFF 1 2 ] &[4 (Other global types defined in the XSD)
7+ D6.1%[|D6.4f| If UF' =, &j IBEL{HXSDfY 7 HEFVEI FIXSD ﬂﬁ“ U B AR -

D.6 Other global types defined in the XSD
The types in 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 ¥ 3 f[ B¢ (Literal string type)
FE] SRR AN EE S o DR D O XML (e
literalStringType E[ =% "] ¢ ’g, Ed 9 = FE R g - LA g B 5T ] Eb
literalString250Type ~ literalString1000Type A literalString4000Type » & - [[a”%“[
LB spm RHEE T B LG -
<xs:simpleType name="literalStringType">

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

<xs:whiteSpace value="preserve"/>
</xs:restriction>

</xs:simpleType>
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D.6.1 Literal string type
This type is defined for strings in which white space should not be modified by an XML implementation.
The type literalStringType is used as an abstract base type for three other types, literalString250Type,
literalString1000Type, and literalString4000Type, each of which has a different fixed value for an spm
attribute.
D.6.2 FALIEE]Z (Lesson status type)
IR AL B 4 b LS FTobsoleteStatus Type 2 F [ B¢ » T L35 et l'[ﬁ”f?r_zﬁ" AR EZ 2 A
?W@%ﬂ?)f% {7 |EEE 1484.11.1-2004151%46.2. 14 . | 1 7o S o
<xs:simpleType name="obsoleteStatusType">
<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>

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 IEEE Std
1484.11.1-2004.

D.6.3 A% 57y &|=" (Scaled score type )
TP R AR T 0 b S L o 7 real TType BV SLE FUBPTfi B0 » D& A7 IEEE
1484.11.1-2004f5 16, 1. 211 i |24 -
<xs:simpleType name="scaledScoreType">
<xs:restriction base="real7Type">
<xs:minlinclusive value="-1"/>
<xs:maxInclusive value="1"/>
</xs:restriction>

</xs:simpleType>
D.6.3 Scaled score type
This data-model type is defined as a humeric type based on real7Type with the range constraints defined

in 6.1.21 of IEEE Std 1484.11.1-2004.

D.6.4 XM Lﬁ Hpud ﬂ"ﬂ"f[ﬁfgj?“ ( Literal string type—XML specific)
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PR P E R E AT IEEE 1484.11.1-2004 R ¥ (1 FI Wsﬂﬁa ISO/ IEC
11404:1996 [B2]fl1 i 37 4 fly e B 28 fl1 o [N B XML S04 S 2R i e (e - flaf 3
fH fill fl1ps 2 Fro -ﬁfrJ‘}%ﬂ%f SR XSD Hliggf IEEE 1484.11.1-2004 & ¥ 6.1 [

B S py f‘[ Sl A f t"glf?{i_ﬁlw (il i 1) Bedy A o F5 i literalStringType |
=, anFFL A EI%I W A]Jﬂl‘ o |t f‘,'J?“ LB s FJ.,I» IEﬁl{'z@mef'J?\E* H A
localizedStringType ff'J U RPN I = A EIFE 0 literalString250Type

literalString1000Type ~ 7! literalString4000Type » [F== 7 B] = Fﬁ E'iﬁ’?J 250 ~ 1000
A1 4000 iy SPM g fill
<xs:simpleType name="literalStringType">
<xs:restriction base="xs:string">
<xs:whiteSpace value="preserve"/>
</xs:restriction>

</xs:simpleType>

D.6.4 Literal string type—XML specific

This type is not defined explicitly in IEEE Std 1484.11.1-2004, but it is implicit in references to the 1SO/
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 literalString250Type,
literalString1000Type, and literalString4000Type with fixed spm attribute values of 250, 1000, and 4000,

respectively.

D.7 Fu {FAEE By ]"E[pl?fgg}'ﬂe[ ( Elements and groups used to implement response data )

7 D7.1 %] D7.21 (17 o 2 & 2 f' g R M0 XML S AR RLP T XSD 1
(RS M B R B Y B3~ SRIBLRIRIZC Y E APy - BT < 9 P S
£EI] - lﬂﬂi XSD fy 4 B3 i ! 5 COCD XML # % ( JLEff&& C)F* I') R F~ bh 2Rl i o

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).

D.7.1 I Fﬁ,rpe[pl?ﬁ ( Correct responses for fill-in)

TP AN > B~ (fEfillMatches T [ﬁg“t'w [ﬁﬁr RS f (-] o xs:sequencefi ! |1k
eV 2 |[a¢l~Jf|IIMatche;'% ST o 2T R Y [ r‘j[':fﬁ’, w e RNy 0 & fEfillMatches 7
(¥ puxs:sequencef|i » matchTexto v H-fLE HiFAY - W3C XML#?}% L};”F‘f“ Ak Ja\l:*%’TF;[fi
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Xs:sequencefiRy A i st Bl o gy I"Ef’f?ﬁ:f/Eﬁ‘ﬁ%ﬁﬂﬁﬂﬂg MEERE -
<xs:group name="grpCorrectFillln">
<xs: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="caseMatters"
type="trueFalseType" use="optional" 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>

</Xxs:.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 as implying 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.

D.7.2 %ﬁlikert}’g”é[plﬁa(Correct responses for likert )
TUSRERT O SD o likert PO~ [ HUR - B0 RER T
<xs:group name="grpCorrectLikert">
<xs:sequence>
<xs:element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs:sequence>

</xs:.group>

D.7.2 Correct responses for likert

In this group definition, the likert choice is a single, optional identifier.
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D.7.3 #¥flong fiII-inI—?fé[ﬂlF}‘j ( Correct responses for long fill-in)

matchText& F’ﬁ%’ﬁ’ VAR T%?ﬁé%%ﬁ%%ﬁ S
<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="optional" 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 allow more

than one instance of a set of matchText. It should not be interpreted as implying any particular order.

D.7.4 %f il ‘%ﬁf"ﬁé[ﬂ'%(Correct responses for matching)
dPERER LA > B - [W [l fE MatchingType B¢ (iU matchPattern 7 ff - Hli f* -
flet el 55F A5 Y &

i
TR I

o xs:sequence fiv 7| ¥k A T o KT~ [l B9 matchPattern # 7] - &

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"/>
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</xs:sequence>

</xs:group>

matchingPairsType ** " | U - (SEPfIE » B REIHERE J0 (7 o 2 [T IR 00 o
¢r|7 'Ji__ljé4 °

The global type matchingPairsType implements a match pattern, which is a collection of matching pairs.

No order is implied. Pairs need not be unique.

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

</xs.complexType>
matchingPairType > [ B[=0gf [ [l TRV » 00 Fny et | R Rl i -

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.7.5 ;’:j‘%fjﬁ L—FE[H'?ﬂ ( Correct responses for multiple choice )
P fF i e RIBLE IR RS TR A B W R REE - TR 5
E

choice 7 [ py & f o Xs:sequence & f 7o FF 2R~ W E IR FQ' AUl R oo "
&y

B PR [Lﬁjﬁj

a0
W

i 7

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 is required 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>
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</Xxs:group>

choices >~ |7 {4 £ibagOfChoice Types®|=* » £ichoicert {4 & ﬁ‘, o xs:unique/wigfl[ifiﬁjﬂ;% ﬁfll?ﬂ?ﬂ%

fiichoice7 [ Y& F&‘ °

The global element choices is 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:unigue name="uniquelnChoiceslds">
<xs:selector xpath="./choice"/>
<xs:field xpath="."/>
</xs:unique>

</xs:element>

bagOfChoiceTypes %' £ choice & [} fiv & Fﬁ‘ ' xs:squence s AR R A IR 5 (S l’p’qf;lj z
IS

The type bagOfChoiceTypes is a collection of choice elements. The use of xs:sequence should not be
interpreted as implying any particular order.

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

</xs.complexType>

D.7.6 %ﬁ%ﬁ@}’p”g’[ﬂl?ﬁ ( Correct responses for numeric)
PRERELE WA PRI R o AR T R D AR S
<xs:group name="grpCorrectNumeric">
<xs:sequence>
<xs:element name="min" type="real7Type" minOccurs="0"/>
<xs:element name="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.
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D.7.7 & ]’”j}’p”é[p% ( Correct response for other )
PR Y S B Ffe[_ - gpy ~ 2 g3 fHF,gﬁ G
<xs:group name="grpCorrectOther">
<xs:sequence>
<xs:element name="correctOther" type="literalString4000Type"/>
</xs:sequence>

</xs:group>

D.7.7 Correct response for other
This group definition contains a generic, literal-string element.

D.7.8 ;ﬁ%%&}’p" ;’[pl?f;j ( Correct response for performance )
o PRERE B A & - {fdf correctPerformancePatternType %[ =4 iU performancePattern
FF RS R SR R E EOR] R - xsisequence 4 3 44T~

fi# performancePattern fudf fy] - =" 7 ’I?F%Z‘@FJ%%%F‘/EEI = [F’Fﬁ LAY TR A .

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 E'Jfrfj;k‘ ;’Jﬁg;rﬁpqn' - j’[ﬁ[‘%’jﬂné—%:ﬂg;ﬂﬁ% , %&I%?ﬁc AL ]
s R Y~ JE9R I - ARG answer & (]IS (RETRR - - WER
S (7 stepNamefi ifl 4 flEEE o P RPN TRLE Y -

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 is identified by the value of the element stepName. The order of steps

is significant.
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<xs.complexType name="correctPerformancePatternType">
<xs:sequence>
<xs:element name="step" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:all>
<xs:element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs:element name="stepAnswer" minOccurs="0">
<xs.complexType>
<xs:choice>
<xs:element name="literal"
type="literalString250Type" minOccurs="0"/>
<xs:element name="numeric" minOccurs="0">
<xs.complexType>
<xs:attribute name="min" type="real 7Type"/>
<xs:attribute name="max" type="real7Type"/>
</xs:complexType>
</xs:element>
</xs:choice>
</xs:complexType>
</xs:element>
</xs:all>
</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>

D.7.9 £[1-5||T-flp ( Correct response for sequencing)
i e EERT B A B - [l stepSequenceType | U AV stepSequence 7 ﬁ-ﬁﬂ RS
L VAT - xsisequence Y 7 247~ il stepSequence U ] o I 7 b

i 1, 1 F' = IT’#]—\F:EIJ T

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:sequence is required to allow more than one instance of stepSequence. It

should not be interpreted as implying any particular order.
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<xs:group name="grpCorrectSequencing">
<xs:sequence>
<xs:element name="stepSequence" type="stepSequenceType"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:group>

stepSequenceType =t {4~ [l FRA-]| « xs:sequence i [MEsiirE

&t

5 ﬁ#ﬁ LpIT s o

The type stepSequenceType 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>

D.7.10 %f: {517 (Correct response for true false )
T IRER EA G BN A I A
<xs:group name="grpCorrectTrueFalse">
<xs:sequence>
<xs:element name="trueOrFalse" type="trueFalse Type"/>

</xs:sequence>

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

trueFalseType 7 H | B0y (50 Fivm = s [0 » 57 FvF=8 L7 | EEE 1484.11.1-200446% 1Y

6.1.9.5 A1 6.1.9.7 « (1= MITIZS = HIFEAR G {4 LA M (OB -

=

<xs:simpleType name="trueFalseType">
<xs:restriction base="xs:token">
<xs:enumeration value="true"/>
<xs:enumeration value="false"/>
</xs:restriction>

</xs:simpleType>

The global type trueFalseType implements true and false options for the interaction type true_false




— 91— CNSXXXXXXXX

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

various other Boolean elements.

D.7.11 E’??ﬁ?ﬁ [fi'7& (Learner response for fill-in)
TR A ??ﬁ:{ [pl 7 Y % (6 localizedString250Type % =4 fiv fillString
R i A A
<xs:group name="grpResponseFillIn">
<xs:sequence>
<xs:element name="fillString" type="localizedString250Type"
minOccurs="0" maxOccurs="unbounded">
</xs:element>
</xs:sequence>

</Xxs: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.

D.7.12 %»???{%Iikert[p'?ﬁ (Learner response for likert)
T EEER A ?ﬁ?ﬁ'?}ﬁ [l fid B — HIORPY ~ o S PR R
<xs:group name="grpResponseL.ikert">
<xs:sequence>
<xs:element name="choice" type="shortldentifierType"
minOccurs="0"/>
</xs:sequence>

</xs:group>

D.7.12 Learner response for likert

In this group definition, the learner response is a single, optional identifier.

D7.13 %»?ﬁ'?{%long fill-in[p'74 (Learner response for long fill-in)
T PREEOERA 1 FEHIR - - ol
<xs:group name="grpResponseLongFillIn">
<xs:sequence>
<xs:element name="longFillString" type="localizedString4000Type"
minOccurs="0"/>
</xs:sequence>

</xs:group>
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D.7.13 Learner response for long fill-in

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

D.7.14 :‘%’;‘?»?f’ﬁ»ﬁéfm‘ééﬂpl?ﬁ ( Learner response for matching )
T PR LB B (PR WO Y ALV R 98 A ]
[ S T SR I o i %gl LJE — i o
<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 pairs.
No order is implied. Pairs need not be unique.

\EE

U

_4

S
it ﬁf”?Iwm?%WWE“4%Wﬁﬁﬁw§%WE%MﬁwiﬁﬁﬂWﬂ*ﬁ%
BT ERAERS T

<xs:group name="grpResponseMultipleChoice">

\
iﬁ"i

[ #Ip7it (Learner response for multiple choice )

<xs:sequence>
<xs:element name="choices" type="setOfChoicesType"/>
</xs:sequence>
</xs:group>
<xs:group name="grpResponseNumeric">
<xs:sequence>
<xs:element name="number" type="real 7Type" minOccurs="0"/>
</xs:sequence>
</xs:group>
<xs:group name="grpResponseOther">
<xs:sequence>
<xs:element name="responseOther" type="literalString4000Type"/>
</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 %???{%@ﬁg@j[ﬁ% ( Learner response for numeric )
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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.

D.7.17 %»?’ﬁf%ﬁ! f4[p'7it (Learner response for other )
T PR A %’?ﬁ?[ﬂ'%’i&% H- ri»ﬂ"ﬂ"f[ﬁ °
<xs:group name="grpResponseOther">
<xs:sequence>
<xs:element name="responseOther" type="literalString4000Type"
minOccurs="0"/>
</xs:sequence>

</Xxs:group>

D.7.17 Learner response for other

In this group definition, the learner response is a single literal string.

D.7.18 %’ﬁ?ﬁéﬁffiﬁi[ﬂlﬁa ( Learner response for performance )
T P A %??‘ﬂ[ﬂ'%?@“ W= VPVRASIYRE A ﬁ“’fjﬁ'%ﬁﬂﬂlﬁ@ﬁéﬁ'ﬂﬁ%‘*ﬁﬁﬁ"ﬂJ °

D.7.18 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:sequence>
<xs:element name="step" type="learnerPerformanceStepType"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>

</xs:group>
learnerPerformanceStepType %] =¢ ¥ (= [l & T H Ay 52 ’E?H% [ PUSP I €

The type learnerPerformanceStepType implements the learner response elements for

a single performance step.
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<xs:complexType name="learnerPerformanceStepType">
<xs:all>

<xs:element name="stepName" type="shortldentifierType"
minOccurs="0"/>
<xs:element name="stepAnswer" minOccurs="0">
<xs:complexType>
<xs:choice>
<xs:element name="literal" type="literalString250Type"
minOccurs="0"/>
<xs:element name="numeric" type="real 7Type"
minOccurs="0"/>
</xs:choice>
</xs.complexType>
</xs:element>
</xs:all>

</xs.complexType>

D.7.19 %?ﬁ%ﬁ’iﬂ*‘/ﬂ[ﬁ% ( Learning response for sequencing )
TR EB B H RS- B YR [
<xs:group name="grpResponseSequencing">

<Xs:sequence>

<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 response is a list of steps identifiers.

D.7.20 %’;‘f’»?fﬁﬁ%ﬁj 517 (Learner response for true false )
FIELESRH FHHR - T 2 RS el
<xs:group name="grpResponseTrueFalse">
<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.
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D.7. 21 Hpl =1 (Matching response type )

e Al CE R S e Ry SR

<xs:complexType hame="responseMatchingType">
<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 is implied.
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T [RTERB I X SRR A1 FREERCH P Ea T e i p e 1) A v
http://standards.ieee.org/downloads/1484/1484.11.3-2005/ieee_1484.11.3-2005.xsd
[F=XSDA % i ') BV FA»,JJ‘?’[EE'J%E?CHI o

Annex E

(informative)

Internet availability of the XSD file and example instance

The XSD file in Annex B and the example instance in Annex C are available on the World Wide Web at the
following URL.: http://standards.ieee.org/downloads/1484/1484.11.3-2005/ieee_1484.11.3-2005.xsd

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

The scope and purpose of this Standard are discussed in 1.1 and 1.2.
1.1 Scope
This Standard describes a data model to support the interchange of agreed upon data elements and
their values between a learning-related content object and a runtime service (RTS) used to support
learning management. This Standard does not specify the means of communication between a content
object and an RTS nor how any component of a learning environment shall behave in response to
receiving data in the form specified. This Standard is based on a related data model defined in
“Computer Managed Instruction (CMI) Guidelines For Interoperability,” version 3.5 [B1], by the
Aviation Industry CBT Committee (AICC).To balance the need to support existing implementations
with the need to make technical corrections and support emerging practice, this Standard selectively
includes those data elements from the CMI specification that are commonly implemented, renames
some data elements taken from the CMI specification to clarify their intended meaning, modifies the
data types of data elements taken from the CMI specification to reflect ISO standard data types and
internationalization requirements, removes some organizational structures used in the CMI
specification to group data elements that are specific to the AICC community of practice and not
generally applicable, and introduces some data elements not present in the CMI specification to correct
known technical deficiencies in data elements taken from that specification.
1.2 Purpose

There is widespread acknowledgement that the data model for content object communication defined
in the AICC “Computer Managed Instruction (CMI) Guidelines for Interoperability,” version 3.5 [B1],

has broad applicability to systems used for learning management. The purpose of this Standard is to

Data of APPYOV31|Bureau of Standards,Metrology and Inspection | Data of Revision
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build consensus around, resolve ambiguities in, and correct defects in the AICC data model for the
data exchanged between learning-related content objects and an RTS used to support learning

management.
2. Terms and definitions

2.1 Definitions
For purposes of this Standard, the following terms and definitions apply. The
Authoritative Dictionary of IEEE Standards Terms [B2] 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. It may include learning material
and processing code. Example: A content object might be an HTML page with
an embedded video clip and an ECMAScript component written in accordance
with IEEE Std 1484.11.2TM-2003.

NOTE : For more information on IEEE Std 1484.11.2-2003, see [B3].

2.1.2 implementation defined (adj.): An indication that the implementation provider
shall define and document the requirements for correct program constructs and
correct data of a value or behavior. When the value or behavior in the
implementation is designed to be variable or customizable on each
instantiation of the system, the implementation provider shall document the
nature and permissible ranges of this variation.

2.1.3 interaction: A recognized and recordable input or group of inputs from a
learner to a content object.

2.1.4 launch (v.): To cause a content object to be delivered to a learner.

2.1.5 learner: An individual engaged with a learning technology system to acquire
knowledge or skills.

2.1.6 learner attempt: A tracked effort by a learner to satisfy the requirements of a
learning activity that uses a content object. It may span one or more learner
sessions and be suspended between learner sessions.

See also: learner session.
NOTE : The learner attempt begins with the beginning of the first learner
session and continues until the learning activity terminates.

2.1.7 learner session: An uninterrupted period of time during which a learner is
accessing a content object.

See also: learner attempt.

2.1.8 learning management system (LMS): A computer system that may include the
capabilities to register learners, schedule learning resources, control and guide
the learning process, analyze and report learner performance, and schedule and
track learners. See also: runtime service.

NOTE @ Some implementations of learning management systems also have the
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ability to launch and deliver content. For this Standard, these capabilities are
known as a runtime service.

2.1.9 runtime service (RTS): Software that controls the execution and delivery of
learning content and that may provide services such as resource allocation,
scheduling, input—output control, and data management.

See also: learning management system.

2.1.10 score: A numerical value or a point on a descriptive scale. A score may be the

result of a learner assessment.

2.2 Acroynms and abbreviations

AICC | Aviation Industry CBT Committee

CMI computer managed instruction

IANA | Internet Assigned Numbers Authority

LMS learning management system

RTS runtime service

SPM smallest permitted maximum

URI Uniform Resource Identifier

URN Uniform Resource Name

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.

IETF RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax.

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

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

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

ISO 8601:2000, Data elements and interchange formats—Information
interchange—Representation of dates and times.

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

ISO/IEC 10646-1, Information technology—Universal Multiple-Octet Coded
Character Set (UCS)—Part 1: Architecture and Basic Multilingual Plane.
ISO/IEC 11404:1996, Information technology—Programming languages, their

environments and system software interfaces—Language-independent datatypes.
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4. Conformance

Conformance to this Standard is discussed in 4.1 — 4.6.
In this Standard, “shall” is to be interpreted as a requirement on an implementation;
“shall not” is to be interpreted as a prohibition.

4.1 Data instances:

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

6.1.
4.2 Sending implementations:

A conforming sending implementation shall send data instances that conform to
this Standard.
4.3 Receiving implementations:
A conforming receiving implementation shall accept data instances that conform
to this Standard.
4.4 Repository implementations:
A conforming repository implementation shall accept, store, and provide data that
conform to this Standard upon request.
4.5 Implementation-defined values:
The processing and meanings of values that are not specified by this Standard
(e.g., sentinel, missing, and empty values) are implementation-defined.
NOTE : For example, bindings, application profiles, or implementations may
specify the processing or meanings of default values or sentinel values for
specific data elements. An application profile might specify that in the absence of
another value, the default value for mode is normal.
4.6 Smallest permitted maximum values:
This Standard defines SPM values for data elements with data types that include
bag, array, set, and characterstring. For these data elements, a receiving
implementation or a repository implementation that conforms to this Standard
shall accept and process at least that number of entries or characters specified by
the SPM for the element and may accept and process a larger number.
NOTES
1.The intent is for the SPM values to cover most cases.
2.In this subclause, the meaning of “processing” is dependent on the nature of
the application.
3.This Standard defines no provisions for how and whether a sending system
can determine whether a receiving system can process more than the SPM for

a particular data element.

5. Conceptual model (informative)

In one conceptual model for the use of this Standard, shown in Figure 1, the learner
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interacts with a content object in the learning environment. The content object may
require information about the learner. It acquires this information through an RTS,
which, in turn, gets the information from an LMS.

As the learner interacts with the content object, the content object may gather
information on the learner’s performance. This information is passed to the RTS,
which passes it on to the LMS.

Other conceptual models exist that may use the data model. Although this
conceptual model includes an RTS and an LMS, they are not required for the use of
the data model. This conceptual model is designed to describe only one possible use

of the data model.

Figure 1—Conceptual model diagram

Learning
Management
System {(I.LMS)

Content
Repository/
Learner Data

Data
Mode
1Info

Run Time

Learning Environment Service (RTS)

Content
Object

6. Data model

This Clause defines a data model that a content object can use for obtaining
information from an RTS to enable the content object to perform its expected
functions and that an RTS can use for obtaining information from a content object to
enable the RTS to manage the content object properly. The data model provides a
description of the information that may pass to and from the content object.
This Standard does not specify how, when, or in which direction the information
may flow. In addition, this Standard does not specify persistence of the data, how
often it may be written or rewritten, or by whom it may be created or destroyed.
Unless noted otherwise, all components of “records” are optional in a data instance.
NOTES

1. The use of ISO/IEC 11404 notation in the synopses in 6.1 and 6.2 is for

descriptive purposes only. A complete implementation of the operations
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defined in ISO/IEC 11404 is not required for conformance.

The ISO/IEC 11404 notation describes the semantics of the
language-independent data types across all bindings(e.g., implementation of a
data type as itself, its subtypes, its subclasses, and its specializations). For
example, an ISO/IEC 11404 “array” may be implemented as an SQL table
(because SQL tables support indexing, a requirement for arrays); an ISO/IEC
11404 “state” may be implemented as a C programming language bit field; an
ISO/IEC 11404 “characterstring” may be implemented in any encoding (e.g.,
ISO 646, ASCII, ISO 8859-1, UTF-8, UTF-16, UTF-32, etc.) that supports the

repertoire specified in the parameter for the characterstring data type.

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

binding.

. The following language-independent data types are defined in ISO/IEC 11404:

array, bag, characterstring, choice, real, record, set, state, time, and

timeinterval.

. The data element and data type labels used in the synopses in 6.1 and 6.2 are

for reference only. Implementations are not required to use the exact same
labels, as long as the data elements and data types are semantically equivalent.
It is recommended that implementations use spellings for labels similar to the

spellings specified in this Standard.

. This Standard does not define an extension mechanism for the data model.

Implementers may create additional data models for content object
communications. Such additional data models may be used to augment this data

model to support different communities of practice.

6.1 Content object communication

(1) Synopsis

content_object communication :

record

(

comments_from_learner :
array(0..249) of comment_type,
// the SPM for the array is 250
comments_from_Ims :
array(0..99) of comment_type,
// the SPM for the array is 100
completion_status :
completion_status_type,

completion_threshold :
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real(10,7) range(0..1),

credit :

state( credit, no_credit ),
data_model version :
characterstring(iso-10646-1),
// SPM: 250 characters

entry :

state( ab_initio, resume, nil ),
exit :

state( timeout, suspend, logout,
normal, nil ),

interactions :

bag of interaction_type,

// SPM: 250 interaction_type
records in the bag

launch_data :
characterstring(iso-10646-1),

/I SPM: 4000 characters
learner id :
long_identifier type,

learner name :
localized_string_type(250),

// the parameter value is the
SPM

learner preference data :
learner preference_type,
lesson_status :

state( passed, completed, failed,
incomplete, browsed,

not_attempted ),

location :
characterstring(iso-10646-1),
// SPM: 1000 characters
max_time allowed :
timeinterval(second,10,2),
mode :
state( browse, normal,
review ),

objectives :
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set of objective_type,
// SPM: 100 objective_type
records in the bag
progress_measure :
progress_measure_type,
raw_passing_score :
real(10,7),
scaled passing_score :
real(10,7) range(-1..1),
score :
score_type,
session_time :
timeinterval(second,10,2),
success_status :
success_status_type,
suspend_data :
characterstring(iso-10646-1),
/I SPM: 4000 characters
time_limit_action :
state( exit_message,
continue_message,
exit no_message,
continue_no_message ),
total time :

timeinterval(second, 10,2),

)

(2)Description

The components of content_object communication are defined in 6.1.1 — 6.1.27.
Depending on the direction, destination, and purpose of the communication, an
instance of content object communication shall include zero or more of the defined

components.

6.1.1 Comments from learner
(1)Synopsis
comments_from_learner :
array(0..249) of comment_type,
// the SPM for the array is 250

(2)Description
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The values of this data element are comments from the learner.
Subclause 6.2.1 defines comment_type.
NOTES
1.The values of this data element are intended to provide feedback about the
content object or the learning experience with the content object from a
specific learner. Using this data element for other purposes may adversely
affect interoperability.

2.This Standard does not specify the mechanism for collecting comments.

6.1.2 Comments from LMS
(1)Synopsis
comments_from Ims :
array(0..99) of comment_type,
// the SPM for the array is 100

(2)Description
The values of this data element are comments and annotations intended to be made available to the
learner.

Subclause 6.2.1 defines comment_type.

NOTES
1.The values of this data element are intended to provide information about the content object or the
learning experience with the content object. Using this data element for other purposes may
adversely affect interoperability.

2.This Standard does not specify the mechanism for collecting comments.

6.1.3 Completion status
(1) Synopsis
completion_status :

completion_status_type,

(2) Description
The value of this data element indicates whether the learner has completed the content

object. Subclause 6.2.2 defines completion_status_type.

NOTE : This Standard does not specify how to determine completion_status. It may be reported by a

content object, determined by an RTS by comparing a progress measure with a threshold, determined on

the basis of objectives set by an outside agent (e.g., an instructor), or determined by some other means.

6.1.4 Completion threshold
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(1)Synopsis
completion_threshold :
real(10,7) range(0..1),
(2)Description
The value of this data element is a value against which the measure of the progress the learner has made
toward completing the content object can be compared to determine whether the content object should be

considered completed.

NOTE : The completion_threshold is designed to be used in conjunction with the progress measure (see
6.1.19). For example, if the completion_threshold for a content object is 0.85 and a learner achieves a
progress_measure of 0.90, a completion_status of completed(see 6.1.3) may be assigned to that content
object for that learner. However, this Standard does not specify or require that an RTS, content object, or

any other system component, interpret or take action in response to a completion_threshold.

6.1.5 Credit
(1) Synopsis
credit :

state( credit, no_credit ),

(2) Description
The value of this data element indicates whether the learner will be credited for performance in this
content object. This data element shall have one of the following permissible values:

(a) credit: The learner is taking the content object for credit.

(b) no_credit: The learner is taking the content object for no credit.

NOTE : This Standard does not specify how to determine the value of credit or what it means to give

credit for performance.

6.1.6 Data model version
(1) Synopsis
data_model version :
characterstring(iso-10646-1),
// SPM: 250 characters

(2) Description

The value of this data element indicates the version of the data model defined in this Standard. The value
shall consist of a period-delimited string containing major and minor release values as whole numbers, for
example, “1.0”. Any characters appearing after the minor release value shall be separated from the minor

release value by a period (“.”). The syntax and semantics of any characters following the minor release

value are not specified by this Standard.
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For this edition of this Standard, the major version number shall be “1” and the minor version number
shall be “0”. Therefore, the first three characters of the value shall be “1.0”.
An implementation may append additional characters to the value of this data element, in which case, the

first four characters shall be “1.0.”.

6.1.7 Entry
(1) Synopsis
entry :

state( ab_initio, resume, nil ),

(2) Description
The value of this data element is information that asserts whether the learner has previously accessed the
content object. This data element shall have one of the following permissible values:
(a) ab_initio: Indicates that the learner has not accessed the content object during the current
learner attempt.
(b) resume: Indicates that (1) the learner has previously accessed the content object during the
current learner attempt, and (2) upon exiting, the exit data element had the value suspend
(see 6.1.8).
(¢) _nil : Indicates all other conditions. There is no knowledge of previous access, or no

specific entry condition is indicated.

NOTE : If the value for entry is resume, it indicates that either location or suspend_data may contain data

stored in a previous learner session that is relevant to resuming the learner session (see 6.1.15 and 6.1.25,

respectively).

6.1.8 Exit
(1) Synopsis
exit :

state( timeout, suspend, logout, normal, nil ),

(2) Description
The value of this data element indicates how or why the learner left the content object. This data element
shall have one of the following permissible values:
(a) timeout: The content object terminated because the time limit specified by
max_time allowedhad been exceeded (see 6.1.16).
(b) suspend: The learner exited the content object with the intent of returning to it.
(c) logout: The content object signaled a desire to terminate the entire learning activity of which
the content object is a part.
(d) normal: The content object exited normally.

(e) _nil : The exit conditions are undetermined.
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6.1.9 Interactions
(1) Synopsis
interactions :
bag of interaction_type,

// SPM: 250 interaction records in the bag

type interaction_type =

record

(

id :
long_identifier
_type,
type :

state( true_false, multiple choice, fill in,
long fill in, likert, matching, performance,

sequencing, numeric, other ),

objectives_id :
array(0..9) of
long_identifier_type,
// the SPM for the array is 10
time_stamp :
date time type,
correct_responses :
correct_responses_type,
weighting :
real(10,7),
learner response :

learner response_type,

result :
choice
(
state( result_state, numeric ),
)

of
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result_state :

state( correct, incorrect, unanticipated,
neutral ),

numeric :

real(10,7),

),

latency :

timeinterval(second,10,2),

description :
localized_string_type(250),

/I the parameter value is the SPM

(2) Description

The values of this data element define information pertaining to an interaction for the purpose of
measurement or assessment. An instance of an interaction type record shall include an interaction
identifier (see 6.1.9.1). If an instance includes either correct responses or learner response, then the
instance shall include type (see 6.1.9.2). All other components are optional.

The components of interaction_type are defined in 6.1.9.1 — 6.1.9.10.

NOTES

1.Interactions are intended to be responses to individual questions or tasks that the content developer
wants to record. This Standard does not specify how interaction data are to be recorded, used, or
interpreted.

2.The interactions data model includes data elements that correspond to a limited set of interaction types,
but it does not support logging of discrete learner events.

3.This Standard does not specify how interactions are presented or rendered.

4.This Standard does not specify how interactions are grouped in a question (i.e., one or multiple
interactions per question).

5.The primary intent of interaction data is to communicate information about the status of an interaction
object, such as a test item, a simulation, or another interactive feature of the content object. Interaction
data also may be used to communicate interaction events as they occur, but in that case, only the data
elements that carry information specific to the event should be communicated.
6.1.9.1 ID
(1) Synopsis

id :
long_identifier_type,
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(2) Description
The value of this data element is a label for the interaction. This label shall be unique at least within
the scope of the content object.

Subclause 6.2.6 defines long_identifier_type.

NOTE : This Standard does not specify how IDs are created, assigned, or resolved.

6.1.9.2 Type
(1) Synopsis
type :

state( true false, multiple choice, fill in, long_fill in,

likert, matching, performance, sequencing, numeric,

other ),

(2) Description

The value of this data element indicates which category of interaction is recorded in an instance of an
interaction. It is also used to determine how the interaction response should be interpreted. This data
element shall have one of the following permissible values. The content developer may create
extended types using other.

(a) true false: The interaction has two possible responses. Examples: “True or False,” “Yes or
No,” and “Agree or Disagree.”

(b) multiple choice: The interaction has a set of two or more possible responses. This
interaction type can be used for interactions in which the learner selects just one choice and
for interactions in which the learner can select more than one choice.

(c) fill_in: The interaction requires the learner to supply a short response in the form of one or
more strings of characters. Note: Typically, the correct response consists of part of a word,
one word, or a few words.

(d) long_fill in: The interaction requires the learner to supply a response in the form of a long
string of characters. Notes: (1) Typically, the correct response is a sentence, paragraph, or
short composition, but long composition forms are also possible. (2) Typically, the
interaction is presented as an examination statement the learner must analyze and respond

to by creating a written answer of a specified length, such as a short or long
essay.

(e) likert: The interaction asks the learner to select from a discrete set of choices on a scale.
Note: This Standard does not specify the number of choices, the scale, or the meaning of the
scale. Example: A typical response scale has five choices ranging from “strongly disagree”

to “strongly agree.”
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(f) matching: The interaction consists of two sets of items. Members of the first set are related
to zero or more members of the second set. Responding to the interaction requires the
learner to indicate matches between members of the first set and members of the second set.

(g) performance: The interaction requires the learner to perform a task that requires multiple
steps. Example: The task is a simulation for the changing of a spark plug on an automobile
engine involving six steps: (1) pull off the rubber boot from the plug, (2) unscrew the spark
plug, (3) gap the replacement plug to a specific dimension, (4) screw in the replacement, (5)
torque the plug using a torque wrench set to 12 foot-pounds, and (6) push the boot back on.

(h) sequencing: The interaction requires the learner to identify a logical order for the members
of a list. Example: The learner may be asked to place a series of events in chronological
order or to rank a group of items by the order of their importance.

(i) numeric: The interaction requires a numeric response from the learner.

(j) other: Any other type of interaction not defined by this Standard. The semantics and
structure of the correct responses and learner response data element values are not defined
by this Standard when the interaction type is other (see 6.1.9.5 and 6.1.9.7, respectively).
Note: When the interaction type is other, information identifying this extended type should
be embedded in the correct_responses and learner response data element values. For

example, this may take the form of a prefix in the string used to communicate those values.

6.1.9.3 Objectives ID
(1) Synopsis
objectives_id :
array(0..9) of long_identifier_type,
// the SPM for the array is 10

(2) Description
The values of this data element are labels for objectives (see 6.1.18) associated with the interaction.
The labels shall be unique at least within the scope of the content object.

Subclause 6.2.6 defines long_identifier type.

NOTE : This Standard does not specify how objective IDs are created, assigned, or resolved.
6.1.9.4 Time stamp
(1) Synopsis

time_stamp :

date_time_type,

(2) Description
The value of this data element is the point in time at which the interaction was first made available to

the learner for learner interaction and response.
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Subclause 6.2.3 defines date_time_type.

NOTES

1.This Standard does not specify how the time _stamp value is obtained.

2.If several interactions are presented at the same time, they have the same time_stamp value. If an
interaction was never available for response, such as an interaction that is not used in an adaptive
test, no time_stamp value is available for that interaction.

3.If atime_stamp value is available for an interaction but no learner response data are available, it

should be assumed that the interaction was made available to the learner but the learner did not

respond.

6.1.9.5 Correct responses
(1) Synopsis
correct responses :

correct responses_type,

type correct responses_type =

choice

(

state( true_false, multiple choice, fill in, long_fill in,

likert, matching, performance, sequencing, numeric,

other ),

of

true false :
state( true, false ),

multiple choice :

set of set of short_identifier type,
// set of set SPM: 10 sets
// set of short_identifier type SPM: 36
// short identifiers

fill in:
bag of
record

// SPM: 5
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records
case_mat

ters :

boolean,
order matters :

boolean,

match_text :

array(0..9) of localized_string_type(250),
// the SPM for the array is 10
// the parameter value is the SPM for the

// localized string

),
long fill in:
bag of record
// SPM: 5 records
(
case_matters :
boolean,
match_text :
localized_string_type(
4000),
// the parameter value

is the SPM
)

likert :
short_identifier type,

matching :
bag of bag of record

// outer bag SPM: 5 inner bags
// each inner bag SPM: 36 records

source :
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short_identifier type,
target :
short_identifier type,
),

performance :

bag of record

/I SPM: 5 records

(

order matters :
boolean,

answers :
array(0..124) of record
// the SPM for the array is 125
(

step_name :

short_identifier type,

step_answer :

choice

(

state( literal, numeric ),

)
of
(
literal :
characterstring(iso-10646-1),
// SPM: 250 characters
numeric :
record
(
min :
real(10,7),
max :
real(10,7),
)s

)’




— 19— CNSXXXXXXXX

),
),

sequencing :

bag of array(0..35) of short_identifier type,
// bag SPM: 5 arrays
// the SPM for the array is 36

numeric :
record
(
min :
real(10,7),
max :
real(10,7),
)
other :
characterstring(iso-1046-1),
// SPM: 4000 characters
),

(2) Description

The values of this data element indicate the correct response(s) to the interaction. This data element

shall have one of ten possible variants that shall match the conditions described below. The content

developer may create extended types using other.

Several response types support more than one correct response. For these types, a list (bag) of correct

response(s) is provided. A correct response may require multiple inputs. For these responses, a

collection of input(s) is provided.

(a)

(b)

true_false: A state that contains the values true and false. The state true means true or an
equivalence of true in a particular context (e.g., agree, yes, richtig). The state false means
false or an equivalence of false in a particular context (e.g., disagree, no, falsch).

multiple _choice: A set that contains one or more sets of short identifiers. Any of the sets of
short identifiers satisfies the requirement for a correct response. Multiple sets may be
defined if more than one correct response exists. A set of short identifiers may contain zero
or more short identifiers, all of which are required for a correct response. Each of the short
identifiers represents an expected choice. If a set of short identifiers is empty, it
represents that the correct response is no choice. Examples: (1) A single choice may be

2 ¢

allowed: “alpha.” (2) Multiple sets of choices may be allowed: “alpha,” “bravo,” “charlie,”
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(©)

(d)

(e)

®

(&)

and “alpha,” “bravo,” “delta.”

fill_in: A bag of records. The bag contains one or more records, any of which satisfies the
requirement for a correct response. Each record consists of an array of localized strings and
two flags. The localized strings represent a correct response. The case matters flag indicates
whether the case of the string is used to evaluate the correctness of the response. If the value
of the flag is true, the case of the learner response shall match the correct response. If the
value of the flag is false, the case of the learner response is not used in evaluating the
response. If case matters is not specified, it is assumed to be false. The order matters flag
indicates whether the order of the inputs for a correct response matters. If the value of the
flag is true, then order matters, and the order of the learner’s responses should be used to
evaluate correctness of the response. If the value of the flag is false, then order does not
matter, and the order of the learner’s responses should not be used to evaluate correctness of
the response. If order matters is not specified, it is assumed to be true.

long fill in: A bag of records. The bag contains one or more records, any of which satisfies
the requirement for a correct response. Each record consists of a localized string and a flag.
The localized string represents a correct response. The flag indicates whether the case of the
string is used to evaluate the correctness of the learner response. If the value of the flag is
true, the case of the learner response shall match the correct response. If the value of the flag
is false, the case of the learner response is not used in evaluating the response. If
case_matters is not specified, it is assumed to be false. Note: Although a correct response for
long_fill in can be specified, the evaluation of a long_fill in response typically involves an
interpretative process that is outside of the scope of this Standard.

likert: A short identifier that matches a choice on a scale. Note: Although a correct response
for likert can be specified, likert interactions typically do not include correct responses.
matching: A bag of bags of records. The single outer bag contains one or more inner bags.
Each inner bag contains one or more records. If more than one inner bag exists, any of the
inner bags satisfies the requirement for a correct response. If more than one record is
contained by an inner bag, all records are required for the correct response specified by that
inner bag. Each of the records is a pair of short identifiers representing an expected
matching input. Each correct response pair consists of a source and a target. Each source and
each target shall be represented by a short identifier. The scope for the short identifiers used
for sources and targets shall be the interaction. The same short identifier may appear in more
than one source-target pair.

performance: A bag of records. The bag contains one or more records, any of which satisfies
the requirement for a correct response. Each record consists of a flag and an array. The array
represents a set of correct responses. The order matters flag indicates whether the order of
the inputs matters for a correct response. If the value of the flag is true, the order of the
learner’s responses should be used to evaluate correctness of the response. If the value of the
flag is false, the order of the learner’s responses should not be used to evaluate correctness

of the response. If order matters is not specified, it is assumed to be true. Each correct
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response consists of a name and either a single literal value or a numeric range. If the correct
response is expressed as a literal value, this Standard does not specify how to use the value
to evaluate the corresponding response. If the correct response is expressed as a numeric
range, the learner’s response should be within the specified range to be judged correct.

(h) sequencing: A bag of arrays of short identifiers. The bag contains one or more arrays, any of
which satisfies the requirement for a correct response. Each array represents a sequence of
zero or more short identifiers for a correct response. Each short identifier identifies one
element available to be sequenced when the interaction is presented to the learner. Each
array shall contain a different sequence of short identifiers. Different arrays may contain
different short identifiers.

(i) numeric: Two real numbers. The numbers may be used to express an inclusive range for the
correct response. If a min value is specified with no max value, the upper limit of the range
is unbounded. If a max value is specified with no min value, the lower limit of the range is
unbounded. If both the min and max values are unspecified, both the upper and lower
limits of the range are unbounded. If the min and max values are equal, the range is a single
value. Note: This Standard does not specify the number of significant digits that should be
considered in evaluating results against the specified range.

(j) other: A string defined by the specific “other” interaction type (see 6.1.9.2).

The content of this string is not defined by this Standard.
Subclauses 6.2.5 and 6.2.9 define localized_string_type and short _identifier type, respectively.

NOTE : The correct_responses data element is a structured mechanism for identifying the correct

learner response or responses relating to each of the types of interactions described in 6.1.9.2.

The determination of correctness is an implementation-defined feature (see 6.1.9.8).

6.1.9.6 Weighting
(1) Synopsis
weighting :
real(10,7),
(2) Description
The value of this data element is a weight given to the interaction that may be used by the content

object to compute a value for a score.

NOTE : Interaction weights typically are used to explain the effect of an interaction on the value of the
score data element for an objective or for the content object (see 6.1.18.2 and 6.1.22,
respectively), but they are not intended to be used by systems other than the content object to

compute a score.

6.1.9.7 Learner response

(1) Synopsis
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learner response :

learner_response_type,

type learner response_type =

choice

(

state( true_false, multiple choice, fill_in, long_fill in,

likert, matching, performance, sequencing, numeric,

other ),
)
of
(
true false :

state( true, false ),

multiple choice :

set of short_identifier type,
// SPM: 36 short identifiers
fill in:

array(0..9) of localized_string_type(250),
// the SPM for the array is 10
// the parameter value is the SPM for the localized

// string

long_fill in:
localized_string_type(4000),
// the parameter value is the
SPM
likert :
short_identifier type,
matching :
bag of record
// SPM: 36 records
(
source :
short_identifier type,
target :
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short_identifier type,

performance :
array(0..249) of record
// the SPM for the array is 250

step_name :

short_identifier type,

step_answer :

choice

(

state( literal, numeric ),

of

literal :

(2) Description

characterstring(iso-10646-1),
// SPM: 250 characters
numeric :

real(10,7),

)

),

sequencing :

array(0..35) of
short_identifier type,

// the SPM for the array is 36
numeric :

real(10,7),

other :
characterstring(iso-1046-1),
// SPM: 4000 characters

The values of this data element consist of data generated when a learner responds to an interaction.

This data element shall have one of the ten possible variants that shall match the conditions described
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below. The content developer may create extended types using other.

(@

(®)

(©

(d)

(e)

¢

(2

(h)

@
@

true_false: A state that contains the values true and false. The state true means true or an
equivalence of true in a particular context (e.g., agree, yes, richtig). The state false means
false or an equivalence of false in a particular context (e.g., disagree, no, falsch).

multiple _choice: A set of short identifiers. The values of the identifiers in the set represent
the choices made by the learner. The set may contain zero or more short identifiers.
Examples: If a single choice was allowed, the set would contain a single identifier, e.g.,
“alpha.” If a combination of choices was allowed, the set would contain multiple identifiers,
e.g., “alpha,” “bravo,” and “delta,” the order of which is insignificant.

fill_in: An array of localized strings.

long_fill in: A localized string.

likert: A short identifier. The value of the identifier represents the choice made by the
learner.

matching: A bag that contains zero or more records. Each record contains a source and a
target that are represented by short identifiers. Each record represents a match made by the
learner.

performance: An array of responses in the order in which they were provided by the learner
in response to the interaction. Each response consists of a step name (a short identifier) and
either a single literal value (a character string) or a number. The step names and types of the
responses shall match those provided in the correct responses for the interaction (see
6.1.9.5), but the responses in the learner_response may be in a different order. Because a
learner may perform the same step more than once, the step names of the responses may not
be unique (i.e., a step name may appear more than once with the same value or with a
different value).

Example: If the performance involves setting several valves to specific positions, the learner
may adjust the position of the same valve more than once in the course of the performance.
The name-value pairs for the response might be “valve 1:open, valve 2:closed, valve
1:closed.” Notes: (1)The SPM for performance for learner response is twice the size of the
SPM for performance for correct _responses (see 6.1.9.5) to allow the recording of extra
steps, as in the example above. (2) The syntax of the name-value pairs is not specified by
this Standard.

sequencing: An array of zero or more short identifiers. The sequence determined by the
learner is represented by the order of the elements in the array. Each short identifier
identifies one element that was available to be sequenced.

numeric: A real number.

other: A string defined by the specific “other” interaction type (see 6.1.9.2). The content of
this string is not defined by this Standard.

Subclauses 6.2.5 and 6.2.9 define localized_string_type and short_identifier type, respectively.
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NOTES
1.The learner response data element is a structured mechanism for identifying the exact learner
response relating to each of the types of interactions described in 6.1.9.2. The determination of
correctness is an implementation-defined feature of the content object.

2.The type of the interaction, as defined in 6.1.9.2, has to be known to select the appropriate variant.

6.1.9.8 Result
(1) Synopsis

result :
choice
(
state( result_state, numeric ),

)

of

(

result state :

state( correct, incorrect,
unanticipated, neutral ),
numeric :
real(10,7),

),

(2) Description
The value of this data element is a judgment of the correctness of the learner response. This data
element shall have one of the following permissible values:

(a) correct: The learner response was correct.

(b) incorrect: The learner response was incorrect.

(¢) unanticipated: The learner response was not expected.

(d) neutral: The learner response was neither correct nor incorrect.

(e) numeric: A real number.

NOTES

1.This Standard does not specify where or how the value of result is determined.

2.The numeric value real(10,7) is included to provide the capability of reporting a numeric estimate of
the correctness of the learner response. This Standard does not specify how correctness is

represented in the numeric value.

6.1.9.9 Latency
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(1)Synopsis
latency :

timeinterval(second, 10,2),

(2)Description
The value of this data element is the time elapsed between the time the interaction was made available
to the learner for response and the time of the first response.

A string binding conforming to ISO 8601:2000 may be used to communicate time interval values (see

Annex C).

NOTE : The latency information is not available for an interaction if the learner did not respond. The

latency is, in effect, the time difference between the time stamp (see 6.1.9.4) of the
interaction and the time of the first response. If several interactions have the same
time_stamp because they became available for response at the same time, the latency
recorded for each interaction can be used to determine the order in which the learner

responded to these interactions.

6.1.9.10 Description
(1)Synopsis
description :
localized string type(250),
// the parameter value is the SPM

(2)Description
The value of this data element is a brief informative description of the interaction.

Subclause 6.2.5 defines localized string_type.

6.1.10 Launch data
(1) Synopsis
launch_data :
characterstring(iso-10646-1),
/I SPM: 4000 characters

(2) Description

The value of this data element provides data specific to a content object that the
content object can use for initialization. The value of this data element is not
specified.

NOTE : The allowable values for this data element are defined by the implementer of

the content object. Typically, the documentation for the content object would

specify what data can or has to be provided.
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6.1.11 Learner ID
(1) Synopsis
learner id :

long_identifier_type,

(2) Description
The value of this data element identifies the learner on behalf of whom this content object instance was
launched. The label shall be unique at least within the scope of the content object.

Subclause 6.2.6 defines long_identifier_type.

NOTE : This Standard does not specify how learner IDs are created, assigned, or resolved.

6.1.12 Learner name
(1) Synopsis
learner name :
localized string type(250),
// the parameter value is the SPM

(2) Description
The value of this data element is the name of the learner.

Subclause 6.2.5 defines localized string_type.

NOTE : This Standard does not specify how learner names are created, assigned, or resolved.

6.1.13 Learner preference data
(1)Synopsis
learner preference data :
learner_preference_type,

type learner preference type =

record

audio_level :

real(10,7) range(0..%),
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language :

language_type,

delivery speed :

real(10,7) range(0..*),

audio_captioning :

state( off, no_change, on ),

(2)Description
The values of this data element specify learner preferences associated with the learner’s use of the content
object.

The components of learner preference data are defined in 6.1.13.1 — 6.1.13.4.

NOTE : This Standard does not specify whether the content object, the RTS, or both have the ability to set

or interpret learner preferences.

6.1.13.1 Audio level
(1)Synopsis
audio_level :

real(10,7) range(0..*),

(2)Description

The value of this data element is a multiplier value that specifies an intended change in perceived

audio level relative to an implementation-specific reference level with the value 1 meaning “no

change.” For example, the value 0 specifies infinite attenuation, the value 0.5 specifies an attenuation
of 10 decibels, and the value 2 specifies an amplification of 10 decibels.

NOTE : The multiplier value is not intended to be applied to the effect of previous changes
communicated through this data element, but rather to the same implementation-specific
reference level.

6.1.13.2 Language

(1) Synopsis

language :

language _type,
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(2) Description

The value of this data element is the learner’s preferred language for a content object with multilingual
capability.

Subclause 6.2.4 defines language type.

6.1.13.3 Delivery speed
(1) Synopsis
delivery speed :
real(10,7) range(0..*),

(2) Description

The value of this data element is a multiplier that specifies the learner’s preferred relative speed of
content delivery expressed as a change in speed relative to an implementation-specific reference speed.
For example, the value 2 is twice as fast as the reference speed and the value 0.5 is one half the

reference speed.

NOTES
1.A value of 0 indicates that delivery is stopped.
2.The multiplier value is not intended to be applied to the effect of previous changes communicated

through this data element, but rather to the same implementation-specific reference speed.

6.1.13.4 Audio captioning
(1) Synopsis
audio_captioning :

state( off, no_change, on),

(2) Description
The value of this data element specifies whether captioning text corresponding to audio is displayed.
This data element shall have one of the following permissible values:

(a) off: Captioning is off, and text corresponding to audio is not displayed.

(b) no_change: The current captioning setting.

(c) on: Captioning is on, and text corresponding to audio is displayed.

6.1.14 Lesson status

(1) Synopsis
lesson_status :
state( passed, failed, completed, incomplete, browsed,

not_attempted ),
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(2) Description
This data element is included for backward compatibility with legacy implementations. The data elements
completion_status and success_status should be used (see 6.1.3 and 6.1.24, respectively).
The value of this data element indicates whether the learner has attempted, completed, passed, failed, or
browsed the associated content object. This data element shall have one of the following permissible
values:
(a) passed: The learner has satisfied the requirements to pass the content object.
(b) failed: The learner has not satisfied the requirements to pass the content object.
(c) completed: The learner has satisfied the requirements to complete the content object.
(d) incomplete: The learner has not satisfied the requirements to complete the content object.
(e) browsed: The learner has accessed the content object with a mode of browse or elected to
browse while in the content object after a normal launch.
(f) not_attempted: The learner has not accessed the content object, or the learner previously has
accessed the content object but has experienced so little of it that it is considered to be not

attempted.

NOTES
1.This Standard does not specify how to determine lesson_status. It may be reported by a content object,
determined by an RTS by comparing scores to mastery scores, determined on the basis of objectives
set by an outside agent (e.g., an instructor), or by some other means.
2.The completion_status and success_status data elements should be used because the lesson_status data

element may exist only in legacy implementations.

6.1.15 Location
(1) Synopsis
location :

characterstring(iso-10646-1),

/I SPM: 1000 characters
(2) Description
The value of this data element is a location in the content object. The value and its meaning are defined by
the content object and are not specified by this Standard. This Standard does not specify how an

implementation shall represent that there is no value for location.

NOTES
1.Depending on the implementation, the absence of a value for location could be represented as an
empty string, a null element, or the absence of the data element.
2.If a content object communicates a location on exit, this data element provides support for a
mechanism that lets the learner return to the content object at the same place he or she left it. This
data element can identify the learner’s exit point with a value that is meaningful to the content object

only, and that location information can be used by the content object as an entry point the next time
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the learner enters the content object. This data element also can be used by the content object to
communicate its location to the RTS on an ongoing basis. Example: An RTS may be able to use this
information to create bookmarks or to synchronize reference materials or annotations with the

location reported by the content.

6.1.16 Max time allowed
(1) Synopsis
max_time allowed :

timeinterval(second,10,2),

(2) Description

The value of this data element is the amount of accumulated time the learner is allowed to use a content
object in the learner attempt. (See 6.1.26 for the content object’s expected response to exceeding the
limit.)

A string binding conforming to ISO 8601:2000 may be used to communicate time interval values (see

Annex C).

NOTE : The learner attempt begins with the beginning of the first learner session and continues until the

activity terminates.

6.1.17 Mode
(1) Synopsis
mode :

state( browse, normal, review ),

(2) Description
The value of this data element identifies one of three possible modes in which a content object may be
presented to a learner. This data element shall have one of the following permissible values:
(a) browse: The content object is presented without the intent of recording any information
about the current learner session.
(b) normal: The content object is presented with the intent of recording information about the
current learner session.
(c) review: The content object has previously recorded information about the learner attempt
and is presented without the intent of updating this information with data from the current
learner session. Note: The learner attempt begins with the beginning of the first learner

session and continues until the activity terminates.

6.1.18 Objectives
(1) Synopsis

objectives :
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set of objective_type,

// SPM: 100 objective type records in the bag

type objective_type =
record

(

id:
long_identifier_type,
score :
score_type,
status :
state( passed, completed, failed, incomplete, browsed,

not_attempted ),

progress_measure :
progress_measure_type,
completion_status :
completion_status_type,
success_status :
success_status_type,
description :
localized_string_type(250),
// the parameter value is the SPM

),
(2) Description
The values of this data element specify learning or performance objectives associated with a content object.
An instance of an objective type record shall include an objective identifier (see 6.1.18.1); all other
components are optional.

The components of objective type are defined in 6.1.18.1 — 6.1.18.7.

NOTES
1.Information about objectives may come from a content object, from an RTS, or from some other
source.
2.This Standard does not define any relationship between objectives and the content object’s
completion_status, lesson_status, score, or success_status (see 6.1.3, 6.1.14, 6.1.22, and 6.1.24,

respectively).

6.1.18.1 ID
(1) Synopsis
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id:
long_identifier type,

(2) Description
The value of this data element is a label for the objective. This label shall be
unique at least within the scope of the content object.

Subclause 6.2.6 defines long_identifier type.

NOTE : This Standard does not specify how IDs are created, assigned, or resolved.

6.1.18.2 Score
(1) Synopsis
score :

score_type,

(2) Description
The value of this data element is the score achieved by the learner for the objective.

Subclause 6.2.8 defines score_type.

NOTE : This Standard does not specify how the value of score is created or assigned.

6.1.18.3 Status
(1) Synopsis
status :
state( passed, completed, failed,
incomplete, browsed,

not_attempted ),

(2) Description
This data element is included for backward compatibility with legacy implementations. The data
elements completion_status and success_status should be used (see 6.1.18.5 and 6.1.18.6,
respectively).
The value of this data element indicates whether the learner has engaged with that portion of the
content object related to the objective and, if so, whether the learner has demonstrated mastery of the
objective. This data element shall have one of the following permissible values:

(a) passed: The objective was passed.

(b) completed: All parts of the content object related to the objective were accessed. The

objective may or may not have been passed.
(c) failed: The objective was failed.

(d) incomplete: Not all parts of the content object related to the objective were accessed.
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(e) not_attempted: No part of the content object related to the objective was accessed.
(f) browsed: No specific status information for the objective is available because the content

object related to the objective was launched with a mode of browse (see 6.1.17).

NOTES
1.This Standard does not specify how to determine status. Status may be provided by the content
object, by an RTS, or by some other means.
2.The completion_status and success_status data elements should be used because the status data

element may exist only in legacy implementations.

6.1.18.4 Progress measure
(1) Synopsis
progress_measure :

progress_measure_type,

(2) Description
The value of this data element is a measure of the progress the learner has made toward completing the
objective.

Subclause 6.2.7 defines progress_measure_type.

NOTE : This Standard does not specify how to determine the value of progress_measure.

6.1.18.5 Completion status
(1)Synopsis
completion_status :

completion_status_type,

(2)Description
The value of this data element indicates whether the learner has completed the objective.

Subclause 6.2.2 defines completion_status_type.

NOTE : This Standard does not specify how to determine completion_status. It may be reported by a

content object, determined by an RTS, determined on the basis of objectives set by an outside

agent (e.g., an instructor), or by some other means.

6.1.18.6 Success status
(1) Synopsis
success_status :

success_status_type,
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(2) Description
The value of this data element indicates whether the learner has mastered the objective.

Subclause 6.2.10 defines success_status_type.

NOTE : This Standard does not specify how to determine success_status. It may be reported by a

content object, determined by an RTS, determined on the basis of objectives set by an

outside agent (e.g., an instructor), or by some other means.

6.1.18.7 Description
(1) Synopsis
description :
localized_string_type(250),
// the parameter value is the SPM

(2) Description
The value of this data element is a brief informative description of the objective.

Subclause 6.2.5 defines localized string_type.

6.1.19 Progress measure

(1)Synopsis

progress _measure :

progress_measure_type,

(2)Description

The value of this data element is a measure of the progress the learner has made toward completing the

content object.

Subclause 6.2.7 defines progress_measure_type.

NOTES

1.This Standard does not specify an exact relationship between completion_status (see 6.1.3) and values
for progress_measure other than 0 or 1. Any value between 0 and 1 typically corresponds to a
completion_status value of incomplete, unless the value is equal to or above a defined
completion_threshold (see 6.1.4); in which case, the value typically corresponds to a
completion_status value of completed.

2.This Standard does not specify how to determine the value of progress measure.

6.1.20 Raw passing score

(1)Synopsis

raw_passing_score :

real(10,7),
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(2)Description
The value of this data element is the raw passing score for a content object. The scale is not defined. This
data element is included for backward compatibility with legacy implementations. The data element

scaled passing_score should be used (see 6.1.21).

NOTE : The scaled_passing_score data element should be used because the raw_passing_score data

element may exist only in legacy implementations.

6.1.21 Scaled passing score
(1)Synopsis
scaled passing_score :

real(10,7) range(-1..1),

(2)Description
The value of this data element is the scaled passing score for a content object. The value of this data

element is scaled to fit the range —1 to 1 inclusive.

NOTES

1.If a scaled_passing_score is defined for the use of a content object, this is a statement that the
requirements associated with the use of that content object are achieved by obtaining a score (see
6.1.22) greater than or equal to the scaled passing_score. For example, if the scaled passing_score
for a content object is 0.85 and a learner achieves a scaled score of 0.90, a success_status of passed
may be assigned to that content object for that learner (see 6.1.24). However, this Standard does not
specify or require that an RTS, content object, or any other system component interpret or take action
in response to a scaled_passing_score.

2. A scaled score range of —1 to +1 is used to allow a content developer to more easily assign a penalty

for an incorrect choice.

6.1.22 Score
(1) Synopsis
score :

score_type,

(2) Description
The value of this data element is the learner’s score for the content object.

Subclause 6.2.8 defines score_type.

6.1.23 Session time

(1) Synopsis
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session_time :

timeinterval(second,10,2),

(2) Description

The value of this data element is the amount of time that the learner has spent in the current learner session
for this content object. If no learner session is in progress, the session time is the time the learner spent in
the last learner session for this content object.

A string binding conforming to ISO 8601:2000 may be used to communicate time interval values (see

Annex C).

NOTES
1.This Standard does not specify how to determine the value of session_time or its
accuracy.
2.The value for session_time may be evaluated one or more times during a learner
session. The value of total time (see 6.1.27) is not updated until after the
learner session has ended.
3.1f a learner session is in progress, the actual duration of the learner attempt is
the total time (see 6.1.27) plus the current session_time.
6.1.24 Success status
(1)Synopsis
success_status :

success_status_type,

(2) Description
The value of this data element indicates whether the learner has mastered the content

object. Subclause 6.2.10 defines success_status_type.

NOTE : This Standard does not specify how to determine success_status. It may be reported by a content

object, determined by an RTS by comparing scores to mastery scores, determined on the basis of

objectives set by an outside agent (e.g., an instructor), or by some other means.

6.1.25 Suspend data
(D) Synopsis
suspend_data :
characterstring(iso-10646-1),
//'SPM: 4000 characters

(2) Description
The value of this data element provides information that may be created by a content object as a result of a

learner accessing or interacting with that content object. The format of the content of this data element is
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unspecified.

NOTE : The intent is for the content object to store data for later use in the current learner session or a

subsequent learner session between the content object and the same learner.

6.1.26 Time limit action
(1) Synopsis

time_limit_action :

state( exit_message, continue_message, exit no_message,

continue_no_message ),

(2) Description
The value of this data element indicates what the content object should do when max_time allowed is
exceeded (see 6.1.16). This data element shall have one of the following permissible values:

(a) exit message: The learner should be forced to exit the content object. The content object
should provide a message to the learner that indicates that the maximum time allowed for the
learner attempt was exceeded.

(b) continue _message: The learner should be allowed to continue in the content object. The
content object should provide a message to the learner that indicates that the maximum time
allowed for the learner attempt was exceeded.

(c) exit no_message: The learner should be forced to exit the content object with no message.

(d) continue no_message: Although the learner has exceeded the maximum time allowed for
the learner attempt, the learner should not be given a message and should not be forced to

exit the content object.

NOTES
1. When a message is presented to the learner, the content object defines the content and form of the
message.

2. This Standard does not specify how the content object forces the learner to exit the content object.

6.1.27 Total time
(D) Synopsis
total time :

timeinterval(second,10,2),

(2) Description
The value of this data element is the sum of all of the learner’s learner session times (see 6.1.23)
accumulated in the current learner attempt before the current learner session. The value of total time

shall not be updated while a learner session is in progress.
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A string binding conforming to ISO 8601:2000 may be used to communicate time interval values (see

Annex C).

NOTE : The learner attempt begins with the beginning of the first learner session and continues until the

activity terminates.

6.2 Auxiliary data types

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

6.2.1 Comment type
(1) Synopsis
type comment_type =

record

(

comment :
localized_string_type(4000),
// the parameter value is the SPM
location :
characterstring(iso-10646-1),
// SPM: 1000 characters
time stamp :
date_time type,
),

(2) Description
This data type describes textual input. Instances of this data type shall include a comment (see 6.2.1.1).

The components of the comment_type are defined in 6.2.1.1 — 6.2.1.3.

6.2.1.1 Comment

(1)Synopsis
comment :
localized string_type(4000),
// the parameter value is the SPM
(2)Description

This data element shall describe comments or annotations associated with a content

object.
Subclause 6.2.5 defines.
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NOTE : This Standard does not define a structure or format for the content of the
localized string.

6.2.1.2 Location
(1) Synopsis
location :

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

(2) Description

This data element is the point in the content object at which the comment applies. If no value is

specified for location, the comment is applicable to the entire content object. This Standard does not

specify how an implementation shall represent that no value exists for location.
NOTES

1.Depending on the implementation, the absence of a value for location could be represented as an

empty string, a null element, or the absence of the data element.

2. This Standard does not specify how an implementation defines a location in a content object.

6.2.1.3 Time stamp
(1) Synopsis
time stamp :

date_time_type,

(2) Description

This data element is the point in time at which the comment was created or most recently
changed. Subclause 6.2.3 defines date time_type.

6.2.2 Completion status type
(1) Synopsis

type completion_status_type =

state( completed, incomplete, not_attempted, unknown ),

(2) Description

This data type indicates whether the learner has completed a content object or an objective. This data type
shall have one of the following permissible values:

(a) completed: The learner has experienced enough of the content object or objective to
consider it completed.

(b) incomplete: The learner has not experienced enough of the content object or objective to
consider it completed.

(c) not_attempted: The learner is considered not to have used the content object or objective in
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any significant way. Note: The learner has not accessed the content object or objective, or
the learner previously has accessed it but has experienced so little of it that it is considered to
be not attempted.

(d) unknown: No assertion is made.

6.2.3 Data time type
(1)Synopsis
type date_time type =
time(second, 10,0),

(2)Description
This data type represents a point in time. This data type shall have a required precision of 1 second and an
optional precision of 0.01 seconds.
Implementations of this data type shall include distinct representations for points in time in the range
197001-01 00:00:00 through 2037-12-31 23:59:59, not including leap seconds, with a required precision
of 1 second and an optional precision of 0.01 seconds. Implementations may include distinct
representations for values beyond the required date and time range.
A string binding conforming to ISO 8601:2000 may be used to communicate date and time values (see

Annex C).

NOTES
1.This Standard does not specify how to translate times expressed with precisions of hundredths of a
second to times expressed with precisions of seconds, which may be done by rounding, truncation, or
another method.
2.Conforming implementations are permitted, but not required, to support the representation of leap

seconds.

6.2.4 Language type
(1) Synopsis
type language type =
characterstring(iso-646),

// SPM: 250 characters

(2) Description
The format of this data type is a character string consisting of a required language code followed by
multiple, optional, hyphen-prefixed subcodes (see examples below).
The following rules apply to the language code part of the character string:
(a) Two-letter codes are defined by ISO 639-1.
(b) Three-letter codes are defined by ISO 639-2.

(c) The one-letter code “i” is reserved and used as a prefix for registrations defined by the
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Internet Assigned Numbers Authority (IANA).

(d) The one-letter code “x” is reserved and used as a prefix for private use.

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

(a) Two-letter subcodes are ISO 3166-1 alpha-2 country codes.

(b) Subcodes from three to eight letters are registered with JANA.
Rules for additional subcodes are unspecified.
ISO 639-2 specifies two code sets, one for bibliographic applications (ISO 639-2/B) and one for
terminology applications (ISO 639-2/T). Either code set may be used.

NOTE : The language code is normally given in lower case and the subcodes (if any) in upper case.
However, the values are case insensitive.
Examples
“en-GB”
“de”
“fr-CA”
e
“grc” (Ancient Greek, until 1453)
“en-US-philadelphia”
“eng-GB-cockney”
“map-PG-buin”(Austronesian - Papua New Guinea Buin)
“gem-US-pennsylvania”

“i-bnn” (IANA Bunun)

6.2.5 Localized string type
(1) Synopsis
type localized string_type(length) =
record

(

language :
language type,
string :
characterstring(iso-10646-1),
// SPM: the length parameter
)

(2) Description
This data type consists of a language specification for a string and the string itself.

The components of the localized_string_type are defined in 6.2.5.1 and 6.2.5.2.
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Examples
The following are three examples of localized strings: “Information Technology” in French, “localization”
in British English, and “xxx” in Japanese hiragana.

(“fr”, “Technologies de I’information” )

( “en-GB”, “localisation” )

( “jp-JP-jisx208”, “xxx”

6.2.5.1 Language
(1)Synopsis
language :

language_type,

(2)Description
This data element specifies the language of the localized string.

Subclause 6.2.4 defines language type.

6.2.5.2 String
(1) Synopsis
string :
characterstring(iso-10646-1),
// SPM: the length parameter

(2) Description

This data element contains the text of the localized string.

6.2.6 Long identifier type
(1) Synopsis
type long_identifier type =
characterstring(iso-10646-1),
//'SPM: 4000 characters

(2) Description
This data type is an identifier (a label) associated with an object that is intended to be unique within the
context of usage of the object. The character string shall conform to the syntax for Uniform Resource

Identifiers (URIs) as defined by RFC 2396.

NOTE : This Standard recommends that the URI be a globally unique identifier in the form of a Uniform
Resource Name (URN) (see RFC 2141 [B4]).

6.2.7 Progress measure type
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(1)Synopsis
type progress_measure_type :

real(10,7) range(0..1),

(2)Description
This data type is a measure of the progress the learner has made toward completing a content object or an
objective. A value of 0 corresponds to a completion_status_type value of not_attempted (see 6.2.2). A

value of 1 corresponds to a completion_status_type value of completed.

6.2.8 Score type
(1) Synopsis
type score_type =
record
(
raw :
real(10,7),
min :
real(10,7),
max :
real(10,7),
scaled :

real(10,7) range(-1..1),

(2) Description
This data type describes scoring information.

The components of the score_typeare defined in 6.2.8.1 — 6.2.8.4.

6.2.8.1 Raw
(1) Synopsis
raw :

real(10,7),

(2) Description
This data element is a number that reflects the performance of the learner relative to the range bounded

by the values of min and max.

NOTE : A raw score is not necessarily an unprocessed score. Example: An unprocessed score might be

converted to a percentage score as a decimal value. That is, the learner achieved a score of 3

out of 4 possible, which is converted to a raw value of 0.75 with min (see 6.2.8.2) equal to 0
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and max(see 6.2.8.3) equal to 1.

6.2.8.2 Min
(1) Synopsis
min :
real(10,7),
(2) Description

This data element is the minimum value in the range for the raw score (see 6.2.8.1).

6.2.8.3 Max
(1) Synopsis
max :

real(10,7),

(2) Description

This data element is the maximum value in the range for the raw score (see 6.2.8.1).

6.2.8.4 Scaled
(1) Synopsis
scaled :

real(10,7) range(-1..1),

(2) Description

This data element is a number that reflects the performance of the learner. The value of the data element

is scaled to fit the range —1 to 1, inclusive.

NOTE : A scaled score range of —1 to +1 is used to allow a content developer to more easily assign a
penalty for an incorrect choice, such as in a flight simulation system where the learner’s choice

would have resulted in the loss of the aircraft and all aboard.

6.2.9 Short identifier type
(1) Synopsis
type short_identifier type =
characterstring(iso-10646-1),
// SPM: 250 characters

(2) Description
This data type is an identifier (a label). The character string shall conform to the syntax for URIs as

defined by RFC 2396.

6.2.10 Success status type
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(1) Synopsis
type success_status_type =

state( passed, failed, unknown ),

(2) Description
This data type indicates whether the learner has mastered a content object or an objective. This data type
shall have one of the following permissible values:
(a) passed: The learner has passed the content object or objective.
(b) failed: The learner has failed the content object or objective.

(c) unknown: No assertion is made.
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Annex B

Understanding the ISO/IEC 11404:1996 real and time interval data type definitions
used in this Standard
(informative)

The real and time interval data types used in this Standard are discussed in B.1 and B.2.

B.1 Real data type

The declaration real(10,7) denotes a real data type with values that have precision to 1077 (i.e., 0.0000001).
For example, according to this type definition
— 5550.000001 and 5550.000002 are different values
— 5550.000000001 and 5550.0 may evaluate to the same value, because the difference of
0.000000001 is too small to be accounted for according to the precision requirement of the type
definition
— 5550.0 and 5550.000000 are the same value

— 5550.0 and 5550 evaluate to the same value

B.2 Time interval data type
The declaration timeinterval(second,10,2) denotes that the value for the data element timeinterval represents

elapsed time with a precision of 0.01 seconds.

This Standard does not require implementations to distinguish between, for example, time intervals of 2.000
seconds and 2.001 seconds, because the difference of 0.001 seconds is less than the precision requirement for

this data type.

This Standard recommends that bindings use a string representation conforming to ISO 8601:2000 to
communicate the time interval value. However, this Standard does not specify a binding, and different

bindings are possible for a value of this data type.

For example, if a binding uses real numbers to represent seconds
— A duration of exactly 1 hour can be expressed with the real value 3600.0
— A duration of 2.5 seconds can be expressed with the real value 2.5
— A duration of 1 hour and 30 minutes can be expressed with the real

value 5800.0

If a binding uses ISO 8601:2000
— A duration of exactly 1 hour can be expressed with the string “PT1H”
— A duration of 2.5 seconds can be expressed with the string “PT2.5S”
— A duration of 1 hour and 30 minutes can be expressed with the string

“PT1H30M”
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The format for the string representations above is defined by the following pattern:
P[yY][mM][dD][T[hH][nMI[s[.s]S]]
where
y is the number of years (integer, > 0, not restricted)
m is the number of months (integer, > 0, not restricted, e.g., > 12 is acceptable)
d is the number of days (integer, > 0, not restricted, e.g., > 31 is acceptable)
h is the number of hours (integer, > 0, not restricted, e.g., > 23 is acceptable)
n is the number of minutes (integer, > 0, not restricted, e.g., > 59 is acceptable)
s is the number of seconds or fraction of seconds (real or integer, > 0, not restricted, e.g., > 59 is

acceptable)

The character literal designators “P”, “Y”, “M”, “D”, “T”, “H”, “M”, and “S” have to appear if the

corresponding nonzero value is present.
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Annex C

ISO 8601:2000 representation of the date time type
(informative)
A string representation conforming to ISO 8601:2000 may be used to communicate the values of the

date_time_type (see 6.2.3). This Standard does not specify a binding, and other bindings are possible.

For example, using a string representation conforming to ISO 8601:2000, the point in time July 16, 1997,
30.17 seconds past 7:20 PM with a time offset of 1 hour with respect to UTC, can be expressed with the
string

“1997-07-16T19:20:30.17+01:00”

where the format is defined by the following pattern:

YYYY[-MM[-DD[Thh[:mm[:ss[.s[TZD]]1]]1]

where
YYYY is the four-digit year (> 0001)
MM is the two-digit month (01 through 12 where 01 = January, etc.)
DD is the two-digit day of month (01 through 31, depending on value of month and year)
hh is the two digits of hour (00 through 23) (AM/PM NOT allowed)
mm is the two digits of minute (00 through 59)
ss is the two digits of second (00 through 59)
s is the one or more digits representing a decimal fraction of a second

TZD is the time zone designator (“Z” for UTC or +hh:mm or -hh:mm)

At least the four-digit year must be present. If additional parts of the value of the date time type are
included, the character literals “-”, “T”, “:”, and “.” are parts of the character lexical representation for the
value.

If the time portion is present, but the time zone designator is not present, the time zone is unspecified, and

the time is interpreted as “local time.”
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