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Data Model for Content to Learning Management System Communication
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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
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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 [B1l], 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 eclements 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.
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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 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.
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2.2 5 i

AICC | E B2~ % F%ﬁ%f‘,ﬁjﬁ?b?”i%%‘ £ F’?(Aviation Industry CBT Committee)

CMI ?“ﬂ%? TFIF%2 (computer managed instruction)

IANA | FFRIRE %tPfi’I&k%(lntemet Assigned Numbers Authority)

LMS %ﬁ?ﬁlf 72f! £55# (learning management system)

RTS = Eﬂj‘ 1[5 (runtime service)

SPM & ] o7 HIE (smallest permitted maximum)

URI SRR i’?f(Uniform Resource Identifier)

URN 3p] " ¥ €7 (Uniform Resource Name)

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 [B2] should be referenced for

terms not defined in this Clause.

3.1.1

content object: A collection of digital content that is intended for
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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 1484.11.2"-2003.

NOTE—For more information on IEEE Std 1484.11.2-2003, see [B3].5

3.1.2 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.

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

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

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

3.1.6 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.

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

See also: learner attempt.

3.1.8 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
ability to launch and deliver content. For this Standard, these capabilities
are known as a runtime service.

3.1.9 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.

3.1.10 score: A numerical value or a point on a descriptive scale. A score may be
the result of a learner assessment.

3.2 Acroynms and abbreviations

AICC | Aviation Industry CBT Committee

CMI computer managed instruction
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IANA | Internet Assigned Numbers Authority
LMS learning management system

RTS runtime service

SPM smallest permitted maximum

URI Uniform Resource Identifier

URN | Uniform Resource Name

PITNRLF N R AR S B e E PRI R RO A R S B R

EJ[J\Z/IJHEFA'] ERENEAEE 5 s b S
IETF RFC 2396 Uniform Resource Identifiers (URI): Generic Syntax.
ISO 639-1 Codes 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/IEC10646-1 Information technology—Universal Multiple-Octet Coded

Character Set (UCS)—Part 1: Architecture and Basic

Multilingual Plane.

ISO/TIEC 11404 : 1996 Information technology-Programming languages, their

environments and system software

interfaces-Language-independent datatypes

40
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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

4.2

YR 2 ] (data instance)
B R P EORI BT Tk KRET 6.1 AT A R AL ]

5% [E fﬁ]’gll [E(sending implementation)
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2. i =o TR (processing)fiv £ fe PIJ’ [T 2] B 7& o
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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
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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.

5.4 & LR
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In one conceptual model for the use of this Standard, shown in Figure 1, the learner
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,
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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
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3. 57 6.1 AAIEY 6.2 AU ATE ] B B %N E > TP SN RS
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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 defined
in ISO/IEC 11404 is not required for conformance.
2—The ISO/IEC 11404 notation describes the semantics of the
language-independent data types across all bindings(e.g., implementation of a
data type as itself, its subtypes, its subclasses, and its specializations). For
example, an ISO/IEC 11404 “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.
3—AIll examples in 6.1 and 6.2 are informative and do not endorse any particular
binding.
4—The following language-independent data types are defined in ISO/IEC 11404:
array, bag, characterstring, choice, real, record, set, state, time, and
timeinterval.
5—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
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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.

6—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 31 4 ¥ 3
(1) #=fI(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 :
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),
// SPM: 4000 characters
learner_id :
long identifier_ type,

learner name :
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),
2) it

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 :
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),
// SPM: 4000 characters
time limit action :
state( exit_message, continue_message, exit_no_message,
continue_no_message ),
total time :

timeinterval(second,10,2),
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PP ¥ 3] (content_object_communication)f ISENNEIE ST XY

9% 6.1.1 &y= 3}

6.1.27 &y » FLHH[p| USSR Y EVRY > — [ 0 3 5 o A 1 e clj}‘F e
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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 5 E HEE P FFu(Comments from learner)
(1) H=fol (Synopsis)
comments_from learner :
array(0..249) of comment_type,
// the SPM for the array is 250
(2) fiik

PR o [ fifip [IE’E??J@{# i(Comments from learner)[f| ¥ » 576.2. 18 1735 7 S &

-
-

(comment_type) °

i = 1 SRR R E BRI O Ol kLB PR R e R
R [pig - AR Y IO R R0 B g E A pORYAY -
2. R AR R F R -

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 LMSF i Zi(Comments from LMS)
(1) H=fI(Synopsis)
comments_from_Ims :
array(0..99) of comment_type,
// the SPM for the array is 100

@) fit

BRI IRL P TR R 5T 621 A1 R -

e : 1. B0 AR ST O TR FF 0 ) 3 Rt

FEUBEEL P 1P 0PI 1 g -
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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 #'55,f4i%(Completion status)
(1) f5fel(Synopsis)
completion_status :
completion_status_type,
(2) i
PDPEI R R PR RS A 0T 622 AIER R e
s X EJ(completion_status_type) °
)% ¢ B A Y R SRS o SR R B
RTS ¥ 3% B B 9 PIAEE 0~ (00 8 o 91 9 120 % O ~ PO
NI ﬁ‘)ﬂﬂiﬁ*%@%‘@ﬂ{’% o

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 55 [IfHE{Completion threshold)

(1) H=fi(Synopsis)

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

@ #i
CERLTY B RL S R SO P S O B R Y (RELRL R
S B -
['fFJ H 0 Ay Y Al #% (completion_threshold) i Il Eﬁ T OB R (2 EFJ 37

6.1.19 #) < BBy F o U0~ [ FFE P [ 0% 5 FBRRL 0.85 0 — i 5
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S W R 0.9+ B IEROK S (Y 6,13 A
VESAPIEE S HH - A R IR W e RTS ~ BT P It
AY (50 = AR [ B Bk Y Pl M (completion_threshold) i 2 B B #2 v =

e

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.

6.1.5 257 (Credit)

(1) 451 (Synopsis)

credit :
state( credit, no_credit ),

(2)
PRI FF IR S FPRAL D PSPPI [ O RSH ) o PRRR - [ et o -
SeEE
(2) credit : S FIH AT FAFIPILF[055) <
(b) no_credit : 5 B8 P I P[5 055 -
% RAREEA R N RS T RS RS SR S

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:

— credit: The learner is taking the content object for credit.

—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% R[S EPS 1 (Data model version)
(1) f5fe!(Synopsis)
data_model version :
characterstring(iso-10646-1),
// SPM: 250 characters
@) i
PR FF IR AR ESREOORRE S 4 » T & e A R (U
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R fifl i o nﬂ? b?ﬁé‘; °

LF“JT’?TEL%EW@*‘?%@'WE "1y S ARERL T0, o PR S HA O fEsRL T 10 -

PP = (R T IS g OSSR A R 7 B P R T L0,

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

(732

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.

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 3£ (Entry)
(1) ff&fel(Synopsis)
entry :
state( ab_initio, resume, nil ),
@) i
BEPRI [ U SR T AT 0SB P VR R (R 1S S
(a) ab_initio * §5l 15 1 B FY SR € P vt -
(b) resume © JFEIC1)S FH Tt IS0 T HBTR0ANT » 27 vt o @) sy
R [ R 0 1 9%6.1.84) -
(c) _nil_: 4t VEBRTFFE | HOMERT - T B IV i s 7 IR -
7% - JNSE T fifiklresume > [ (- A (location) {5 i fi= &0 £ i |l AL AR S
FRPOREET PRI GI I ST 6115 AJ=5Y 6.1.25 A -

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:
— ab_initio: Indicates that the learner has not accessed the content object during the current
learner attempt.
— 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
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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 32 T(Exit)
(1) 45F!(Synopsis)
exit :
state( timeout, suspend, logout, normal, nil ),
@) it
BRSO R SR O R K BB SR P 1 0 PR R R T
fli— (e it e 5 o
(a) timeout * FHfIIFRL - LR A7 ] (max_time_allowed) i EAVII=THEEHES
(227 6.1.16 A]) -
(b) suspend : %?ﬁf?{ﬁ%ggﬁaﬁﬁlggIigyﬁyqﬁc o
(c) logout * FHFPI{FIRFTE~ fﬁ%lﬁ*ﬁé‘f%}%ffmfr’:gﬁzf[a@@ﬁgﬁgafﬁgﬁo
(d) normal : F=F1PI{F [P o
(e) _nil : Eﬁﬁﬁl@‘[‘?ﬁjﬁd%ffg;& o

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:
— timeout: The content object terminated because the time limit specified by
max_time allowedhad been exceeded (see 6.1.16).
— suspend: The learner exited the content object with the intent of returning
to it.
— logout: The content object signaled a desire to terminate the entire learning
activity of which the content object is a part.
— normal: The content object exited normally.

— _nil_: The exit conditions are undetermined.

N
—
O

o

7 (Interactions)
(1) H=fI(Synopsis)
interactions :
bag of interaction_type,

// SPM: 250 interaction records in the bag

type interaction_type =
record
(
id:
long_identifier type,
type :
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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

result_state :
state( correct, incorrect, unanticipated,
neutral ),
numeric :
real(10,7),
),
latency :
timeinterval(second,10,2),
description :
localized_string_type(250),
// the parameter value is the SPM
),
@) fit
TP T (o i A S e YR EIF\}W |§?E IR U 2 E(interaction) & J%% DRI
(interaction_type)sel &4 I~ {fal 7]~k cwﬁr (=0 BAPORSHI FTC DY 6.1.9.1 afp) < Jri )=
F]IEIJ?ﬁEfFr' 150 FE[H“A [&(correct | responses)p&bﬁ??"?ﬁ [Fi'fE(learner_response) » F[IIF=f]=" &ty

FTEItype) CRIEY 6.1.9.2 &) « FFe | 1 Ppoic [ HALHTRLT S
TR (RO T 6.1.9.1 A% 5T 6.1.9.10 & -
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8 L 2RI AT S AR R IR Y (25 AR E e e
U T@zr, PSR i R

2.5 PRI B ff F'“ (| RN ST R S B S B i

AROSE AV

3 AEERE T O R i AGE

A AEYERE R U TR e BRI — IR P BT s < fl =
)
5.5 PRIV RIE IORLMSE RIS PO SRR - REPE . -
TR SAIPafh 0RO T B (I
Tl PUE T E R PR R AR R

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

l—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 [ F(D)
(1) H=fI(Synopsis)
id :
long_identifier type,
@ $Hi
PV PFROIRL (5 PR PR o IS g
37 6.2.6 ATER ] [ %1% (long_identifier_type) °
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% - AR E f EIDYNE REGlE ~ ST VTR AT o

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 Ki%|(Type)
(1) Hsfe!(Synopsis)
type :
state( true_false, multiple choice, fill_in, long_fill in,

likert, matching, performance, sequencing, numeric,

other ),
@) it
PP (PO I PRI PR 0 s (TR 2 e o R R

TQE\F%FZWDI'FI‘ g A ey S R LT | L R [‘J”’Fﬁ'ﬁﬁéﬁﬁ%ﬁ‘ f = e
A AR
(a) true_false M= @5F | Ryl i =i Fﬁﬂ SUALIEE T “i{ﬁ??}” R TR T
[l -
(b) multiple_choice * [F=2 0 E | — A2 el fY % flaf f v FAT?}'Q ) P ‘}J#ﬁﬂﬁwa I 3@?@1
PUE |~ ERRCER Y D e S SR 2 (RS Y
(c) fill_in : JF==r ;ﬁﬁfﬁlé?»?”?{%'ﬁ* (i~ Y % {47 F[l@i’p#’]pdﬁ'ﬁﬁj e
%+ A ALY [ 0~ RS- b -
(d) long_fill_in : == iﬁ%};ﬁﬁg%ﬁﬁgﬁ [EESt= F i%l JFIJ B o
% 1 AEIFR }F'Ef Tkl o = @T#*f@l‘m’ » (R Y EI'U%?‘,?”J
RLp IR
2. AUEIEGIpL > S @R ATl A AT FHH AT R -
HERE VR W BT W RO
(e) likert : P22 oo lof5F M1 7 — [a%%?@uguﬁ*‘g Fi AFESEE -
% AR EE IR AR > AR IV - T - f[ﬁ‘i['ifr'Jﬁ%'iE@T?
B E R “Jliﬁ TR Z] “?Eﬁf’ﬁJﬁl” YU o
(f) matching : =2y EBENRRE TR T A0S 0 BT 5 [JE&F E=E1 %’F[I%ﬂ?{? % [fiRY Fjﬁlrﬁ o
F%“F}'ﬂ”dﬁ' éﬁﬁfﬁi?ﬁ?ﬁf BT ALY FIE YIRS EL G S
(g) performance : [F=r Eﬁﬁ%l%&?f?{iﬁ‘/ |[ﬁfﬁ~‘ljz%[[4+i‘ﬁggul~nj I R SR
IO VIEI L N Eey @F%EIJ?FW* R L ST puAgol a5 2. 52
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% SRR T RS - Y] BRI SR (2N
I AR b 6 I SRR UL -
(h) sequencing : =2/ i ‘*J%ig,l*gﬁlﬁtu/|%ﬁlpfm§ gﬁ,%:ﬁj“ VRAEEVETE > R Eﬁg '
Fp BT NN TR s pA ot = IR - PN PR E it PRI A
,FJE' o
(i) numeric : [F=Zr }J3=FZ,I Ez‘:&@ﬁgﬁjﬁf&l'% o
() other : [~ J»?}’:;W'prr‘ﬁ.i [Pﬁﬂﬁbﬁlfﬁsm@iﬂ ) FJI ST B ﬁ T F el
W S FT R URRRR R 1 ORI AR € ] RO = Y
6.1.9.5 ETTED:)J 6.1.9.7 Qﬁ) °
i F*'# EIETELRLEL U YR P U :j F'I
BIA (L I 8 RIS A I ORTE S 103

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.

— rue_false: The interaction has two possible responses. Examples: “True or False,”
“Yes or No,” and “Agree or Disagree.”

— 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.

— 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.

— 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.

— 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.”

— 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.

— performance: The interaction requires the learner to perform a task that requires
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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.

— 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.

— numeric: The interaction requires a numeric response from the learner.

— 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 [ 1D (Objectives ID)

(1) ff5fI(Synopsis)

objectives_id :
array(0..9) of long_identifier_type,
// the SPM for the array is 10
(2)
BT T P LB T R L (R T 6,118 AN R 1o

CEEIECli ) E ATy R
57 6.2.6 A7 LA < W 7K & (long_identifier_type) -

% PRI R E VAR ID Y R ALE )T A AT

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.

6.1.9.4E§T%§(Time stamp)
(1) H=fI(Synopsis)

time_stamp :

date time type,

() ik
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YR CORRLE B = i = e SRR+ Y 623 AR ERRI
HIFHE|(date_time_type) °
it © 1. S L T -
2. PN Bl S ORI IR P E AR IR %T[ﬂ”f%[ﬂj?, F - WP
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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.
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—Ifatime 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.

6.19.5 T FE[HWE(Correct responses)
(1) #5f!(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
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fill_in:
bag of record

// SPM: 5 records

case matters :
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 :
short_identifier type,
target :
short_identifier type,
),
performance :

bag of record

// SPM: 5 records
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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),
/I SPM: 250 characters
numeric :
record
(
min :
real(10,7),
max :

real(10,7),

)s
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),
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),

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

),
@) i
PR i e BT OB TR s PRV R R RS E A W e
[0 =+ 5 e T S e ™ o 9 B AR ) B S P
EAI N 1= R TN
il [ R R B Y HR e O D 0 > B AR S D e
F GRS el B E - T g R R S e e B i
B i R R -
(a) true_false = — fif & & 90 % [ {f f P& - o P & Tk -0 39
B LA I RS LAY TR (BT [~ RL) o 15 PR RO T
o FS B B A TR A IO SR (T PR ) e
WS eMEBHR A SR WE#
0 R e e R e e
CHEATFAMES - WEBIFTE AP Y AR 2
S Bl i T R YOI L g R Al (2 e
(ot SE S VP 2 3 e P~ PSR R SR AP o S A P
SRR I (D fW - R RSB “alpha” o (2) % E ¥
f % £ fS# @ “alpha” ~ “brave” -+ “charlie” ® “alpha”

(b) multiple choice: — ff &

gl

—I

‘_

“bravo” -~ “delta” o

(c) fill_in: — Ji' 7o FE1Fd il I fel S84 M%%Wf %l el S
(R 1 N g T e SO A R N R R AU gl
GUFVR AR AR Y o L T F- W TfE R o case_matters B2 AR 4R
IR R RL b R e s Do o g0 R AR R o
mm)Wﬁﬁ'ﬁ%r’b$?ﬂw%w*“%ﬁﬂ“ LS
T o O g ]@f\:ﬁ; [ (false) » JIf -7 67 50 %) FTJ - P HH
[Hl T % e e bR ] |ﬁr, [l s i T i o U case_matters * T@z?p
o H R ﬁI\J(false) order_matters [IV B A5 f7 {1 35— [ T-F [l s g
Ty Fﬁﬂﬂ_* SE F—j‘% A YpHN AR Py ["Efii_g' Y (true) » Jlf & 5 20 F—%&
o 5 Eflﬁ[ﬂl Ty o VEF{ Pl s Iﬁ‘ |I V‘EE[JifFE [EIRIR /RN
@i:@ﬂj(false) P 7 %7; "E Td o 28 ??:g [H] T py o ﬁj MW |
P I;EI I,Ffl [ e po Tt o I order_matters Bl gR L o [ 5 LKL E Y
(true) °

(@m%jmﬁy~F*?g%@i%%ﬁvﬁ$%%Wﬁ~ﬁ%ﬁﬁ%’
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(e)

()

(2)

(h)

FUHTEE 0 = 03y Rl 35— W g U R R e B [ SR S il
= R ER A R AR o L AN A - W T U e AR
NiAIEES 7Jf\_7\1@” lﬁm E*ﬁﬁf"%ﬁ”fﬂﬁlf o YN BE AR FY fif RL
[ (true) » 11257 21 il T ]ElJlﬁt B i f |L—FE[H' T o P AR Py il RL Y
(false) > ]| IP*??%{[HIJEEJ;;{ ] e £ 3k B o [F‘[ [pil s o i
case_matters % Fﬁzfﬁ, & TR R B Y (false) o
% ¢ @ WS long _fill _in Y -f& [pl g e &ﬁ”' S 7]
long_fill_in [pil EIJ*r [’Ff, dr Epy E[J?Ff (ot B R P 5 A [P B T S A
L AR YE [ gty e
likert = = flf [ £ A% " [ 50 plv— (22 45 P S G I e
i % Y- B likert D[R R lJT@;vF o likert I gy Al B Y B
i o
matching @ % £ el S8 > Bl outer 7l #6448 &) 5 A ¥ % [ inner Fgcl R
5= f inner qel SRR WS - B %R SR U G - (Y inner A SRR
T o R o [ inner gl SR RLEF - W VRV SRR o TR
8138~ il 7 g bl — {fi inner fl S 57 b FA I e | i el %ﬁa?ﬂ‘@ Il inner
RS R TR urFE[p'T;Eﬁfr%,T%l A SRR (B Chul S e Sl
PRI gy g @0 e B - WU L R R AR
o el B A 5 0 B W R A A - AR R T R A A e
ERRCHE A E LSRR S R U TR SR R
R GG - TR — AR Y [ S
performance : — [’ “¢ 7 EI [ I ael e de o =l ke &) F — P [l Al
FUHTEE = 6 LS R R S el BR B [l el S “If (it b=
B G 7 order mattersﬁzr%&fl
L L ST S R o 0B B G fRL T (true) -
S H [ T T R ’:%ELJI‘F%‘I? o YN AR Y i RL 1
fY (false) o [I|] % 2 %4{{&,[ e [‘Jﬁ o8 j et gk B ks ]Ff[ |l J*EEIJEFE o g
N order_matters 4 ¥k ff %L o [I]] 5 L F'J(true) B W G £l
= {fit name A (=~ @ HT - ¥ 3 fifi (literal Value)ﬁ& =l Bl S [
(numeric range) Y1 {0 i [l s B A S 55— W BT - fff (literal
value) » AR I E ] 5 LY R I [ﬁ[[ I‘JFATE%J I g
Pl 5%~ i By fifl &5 B (numeric range)’ 5 ?7?{ 7 I
[ e e b 3 2] 8% TR
sequencing i~ i M B [T 90 5 SR o IR EGR W 0 B9 S WIS
R LN S N (IR s T Y Rl M P S A (O S e
cfElp R - R WP D PR ST HHE S
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(i) numeric : [ i W By g 500 B e R AT [ T B 47
e AP - R MR ST R S il PP ERURL L - g
P S R AR T [‘g{ o Bl P N EURL S L P )
?ﬁ*@mﬂﬁ%wﬁu’wkmwim | B ETRLEIELY o g ]
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(j) other : [l Y “other™ X FIAIT] (% [ 57 6.1.9.2 ARV} » 1=
FVAO T T 4 AR A B -

57 6.2.5 ATAHISY 6.2.9 a5 |l &&= W R E] (localized _string_type)
A1 Bl 7% Bl (short_identifier_type) <

i '}FW%Vﬁﬂﬂ#i*mﬁﬁw?ﬁ’“¢$Mer*ﬁﬂﬁaw 57
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i
(227 6.1.9.8 a)) -

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.

— 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

99 <

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

— 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
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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.

— 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.

— 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 “[if(Weighting)
(1) Hfe!(Synopsis)
weighting :
real(10,7),
(2) it
BRI (AL 5 O T R P T B -
% < S (W I G Y 61182 AT 6.1.22 Ay - = ol
BB e B 55 B YR 7 [ i 2 Rl [ELRL T R R AR
AL BRIERLE AP R RO

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 :9?'???{ [FIVj&(Learner response)
(1) #&fe!(Synopsis)

learner response :

learner_response_type,
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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,
/I 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 :
short_identifier type,
)
performance :
array(0..249) of record
// the SPM for the array is 250
(
step_name :
short_identifier type,
step_answer :

choice
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state( literal, numeric ),

)
of

(

literal :
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
)
@) it
PR R ?ﬂﬁ#*%uw%méiwﬂﬂﬁ-\’ﬁﬁﬂﬁ
Yl e G s A A R R R - SR A e R
4 2 Q1 i o T
(a) true_false : ~ {1 & {90 I (B {1 PRI > 20 0 PO 6 bk 9 o A
S TR LT O0 T BE) [ (False) S 8 H bk 4 RUAS 5 [l
S BT TGRSR SR
(b) multiple_choice : — {i I 3 Il 7% &I o & Ff\[ S I TR R &y

l;ﬁj[*%@gg?ﬂr?[ﬁrU EE S FHH ﬁ%fl ’ﬁ:épﬁ%rﬁ&%@’@ﬁﬂgﬂ
R BT = OB - E AR RL R TS IR A s 5 - - R
o BIA > “alpha” e g - SR RRL A FEG o PSR S S 5 2 W

I B9 > “alpha” - “bravo” ™ “delta” » H (1 EET RLE F A [Y -
(o) fill in & ~ ffi 68 2 l{ 2 i 5] -
(d) long_fill_in @ — {3 FH o

(e) tikert s ~ [ AMIFT - 12 f1 P U FTF9 0 15 5 18 i
(L
(f) matching @ — 4 &

I LN T Sl L S R
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(g) performance © 5 H S = fr b [ @ & 0 E) R0 0 2 - [0 o
AR I R PR (e i la'ﬂ“%flk)ﬁ% (it 8 il = 1=
R EHW%V@W%Y“*@WVrFW%%%ﬁV@’3%a

1.9.5 Aif) » (AL T 58 BT p e oV [ e S S T AR R o PSR E H
Hﬁ:ﬁ%ﬁdaHWﬁﬁwwﬁwpqwﬁﬁwtﬁ.ﬂﬁp P RLPE - (B
- R Fﬁﬂﬁﬁ@@ﬁTW@@”? Sy e AN g e
TRl A % [ FISE S 2 (00 i 0 5P H RS e I RO IR P %
PRI P o R B R RN AL TR R 20 BER
IR
%1 S I SPM UG RL T [ A B0 2 (2 Y 6.1.9.5

A7) o ) TR R IR e 9]
2. S ik AR R

(h) sequencing * — [ &) & F> 2 i 4 @Rl Y B0 S H R TR

G e N A U US| A el L e E U S

(i) numeric @ H gy -

—r—vh

(j) other @ {1t 3 fl1[iv H & (other) = fh K1 B (% J{ 57 6.1.9.2 ) Fr & 3 (i &
fli o LB P o A AR TR A RS

27 6.2.5 AAIEY 6.2.9 A 53 | L& v localized_string_type !

short_identifier_type

i - 1 S FEIpVERY SR R (AR IR PR REIIEEEY 6.1.9.2 ETEAY T
PRI TARRRAOET HB RV - TRl RLA S8 ERPBTAPIT RO [
(£

2. yp[ﬂjm 6.1.9.2 B fiu T EhgiE] - alg}uﬁ»’rfrﬁquflj RS ~Iﬁgu

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 below. The content developer may create extended types using other.
— 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,”
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“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.
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)
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(1) #&f!(Synopsis)
result :
choice

(

state( result_state, numeric ),

)
of

(

result_state :

state( correct, incorrect, unanticipated, neutral ),

numeric :
real(10,7),
)
@) fit
WP FAOIRL [T 15 Y TR SR P - gl
R

(a) correct © - ©
(b) incorrect : %ﬁ?{[ﬁ[%\ °
(c) unanticipated : 4 VFHH[HE -
(d) neutral : f[i{E[pilE -
(e) numeric : Bfeffi <
M 1 R AREEA A Y 7 ey e
2. BT real(10,7) MRS HH Vi TRl pOR= TP i - AR
IE SN e e s -

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:
— correct: The learner response was correct.
— incorrect: The learner response was incorrect.
— unanticipated: The learner response was not expected.
— neutral: The learner response was neither correct nor incorrect.
— 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 ?f?’ﬁ?f (Latency)
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(1) H&fI(Synopsis)
latency :
timeinterval(second,10,2),
(2)
PRI (RO RLEETH G IR > E18T I s -
= [ FVEERE R 1SO 8601:2000 B | i {Eh IS i (2 HIFEC) -
%+ AR PR E i o RN R - R R ERLE [ BT
- R B R IET 6.1.9.4 AL REIEE B o YN ST BRI LR - R
PGSRV > [0y | 2 I [RIF - Bl — [ P el S 2 ey
BT ol -

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 Tﬁiﬁ(Description)
(1) #5%(Synopsis)
description :

localized_string_type(250),
// the parameter value is the SPM

@) i
PR T (2 RLSEP T ORI IR 5T 6.2.5 AlER

localized_string_type °

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 ’?ﬁrﬁ*fgﬁz[ (Launch data)
(1) ##=51(Synopsis)
launch_data :

characterstring(iso-10646-1),
// SPM: 4000 characters




CNS. XXXXXXXX — 36—

(2) ik
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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.

6.1.11 %???{ID (Learner ID)
(1) f&fe!(Synopsis)
learner id :
long_identifier type,
(2) i
I%?HﬂTﬂi'Nﬁ“‘$%WmﬁﬁﬂT?H¢ﬁWﬂ??ﬂﬁrﬁ*%</fﬁTﬂ’lgﬁhﬂ@ P
Pl 2 A - -
57 6.2.6 ATEE X A% (long_identifier_type) ©
% - FARvEL R ES FHIDI P RLAIE - S) IR -

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 = ?W?ﬁ £*i(Learner name)
(1) {51 (Synopsis)

learner name :
localized_string_type(250),
// the parameter value is the SPM

(2) i
ﬁgﬂaﬁyﬁﬁgﬁﬂﬁmaaﬁzs@@%T%@im@$®wmﬂﬁm&MM°
IF*‘ HARVEIZE ?FIJLE’E?:@? PRI BEAIE ~ SIVT R T o

The value of this data element is the name of the learner.

Subclause 6.2.5 defines localized_string_type.
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NOTE—This Standard does not specify how learner names are created, assigned, or resolved.

6.1.13 ????{ lﬂﬁl | (Learner preference data)
(1) H#5f2!(Synopsis)
learner preference data :

learner_preference type,

type learner preference type =
record
(
audio_level :
real(10,7) range(0..*),
language :
language type,
delivery_speed :
real(10,7) range(0..*),
audio_captioning :
state( off, no_change, on ),
),
@) it
PSRRI [ IS P PO S R TORROR R
FE5Y 6.1.13.1 A= 57 6.1.13.4 A7 -
% BT S RTSH# Ry R 21 F IO R it o= ) -

4_%

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 @ i(Audio level)
(1) H=fi(Synopsis)

audio level :

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

@ it
PVRIR AL (RBP4 B G 1

Pk [T o I 0P EIE S B - 05K BE(S1053F 0 2 HIF
PEA 1057 F o
% PR T R P RREE VR R 5B SRR L
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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) 45! (Synopsis)
language :
language_type,
@) it
PSRRI (L IR R 2B pu P i LS T8 e puai ey - 95 6.24 ATER

R T anguage_type)

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 {fE5 % (Delivery speed)
(1) #f=§1(Synopsis)
delivery speed :
real(10,7) range(0..*),
@) fi
PR ARG TR PRI IROr R - R ST
R S A BRGTR » 2 RLIES O R0 SHIRL e 12
it
B 1 GO - -
2. PRSI ALRE T FOAREF TV (5] s » [
PP (R o s

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
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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 jFﬁ ?*3"%}(Audio captioning)
(1) 451 (Synopsis)
audio_captioning :
state( off, no_change, on ),
() it
PRl (AR SR A BT SR B VAR > PR e I -
R -
(a) off + HIEISE - 9 PSS R T B -
(b) no_change © [ [
(c) on : AR EF'SF 3&?% FEIEV AR -
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:
— off: Captioning is off, and text corresponding to audio is not displayed.
— no_change: The current captioning setting.

— on: Captioning is on, and text corresponding to audio is displayed.

6.1.14 FALIRFE(Lesson status)
(1) #5Fi(Synopsis)

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

not_attempted ),
(2) i
PR 7 {5 s [Fljﬁ'}ﬁ'?j’ﬁ?‘ BRI pVEN[R > PR [ 5k T (completion_status) b aY 7
ﬁ{E(success_stams)iégﬁWI'F[IE'J(ﬁ [’}J[J"%E:ﬁfﬁ 6.1.3 A7k Y 6.1.24 A7) -
PRI P R AL A E %ﬁ PG A1t RN N F‘)%E{Eﬁﬁ'%%ﬁfi?;ﬁ%ﬁ °
PRl (e N S E - R R
(a) passed : 5" ?ﬁ% R SR [ e
(b) failed : 5% F1E1 E i RLpBEAAT L RITET -
(c¢) completed : 5 ?7['?? A SR R I E U AR
(d) incomplete * 5% AT [y bk W5 BAIPI VS Ifif «
(e) browsed : 5 M EITFAf P ’F?;I*N&‘J B F::f/%ﬂ‘ PIrF > FORL P
I8 5P
(f) not_attempted : %’?Wﬁﬁgﬁjéj ERREECIS o F9§§‘??1§§&?V?’7W Prrpviv] 'Eﬂf\f'&‘@ﬁ'j?@%
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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:

— passed: The learner has satisfied the requirements to pass the content object.

— failed: The learner has not satisfied the requirements to pass the content object.

— completed: The learner has satisfied the requirements to complete the content object.

— incomplete: The learner has not satisfied the requirements to complete the content object.

— 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.

— 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 fP fF'[' (Location)
(1) H&fI(Synopsis)

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

(2) i
eI [ fORL e S P I S o A p S s P it 4 Sl > A0
EE II?F[L AR R R IR PRI VR TR R R
% - 1 BEEE S PR TS o R R R AL = T A
R
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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 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 & ?IE\JJ? [t(Max time allowed)

(1) H5fe!(Synopsis)

max_time allowed :
timeinterval(second,10,2),

@) fii
BRI (LY UL B s PR R I D - (RIEY 6,126 St &
SRS E ™ )~ l'[ﬁ‘i'?‘ﬁ “fI} 1SO 8601:2000 1" I"J T [ e 1k NG T i (% MRt
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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
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until the activity terminates.

6.1.17 5=¢(Mode)
(1) #&f!(Synopsis)
mode :

state( browse, normal, review ),

(2) s
FEOPR I SNSRI G PRI = Rty IR R
NI R AV E -
(a) browse : F=AFIPfF | ISR (7 R BT SF T H & Rm IR o 7
(b) normal : [FEAFPI I GHEA(RF FTMJ‘?}J., IS B8 RIS 4= B
(c) review : I"*”j;ﬁfffj|f#if_rrjuljcl£;€¢ﬁjf‘% 43&4:& S P E,;g;’g 2 1 ngﬁ
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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:
— browse: The content object is presented without the intent of recording any i nformation
about the current learner session.
— normal: The content object is presented with the intent of recording
information about the current learner session.
— 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 [ 4&!(Objectives)
(1) #f=fI(Synopsis)
objectives :

set of objective_type,
/' SPM: 100 objective type records in the bag

type objective type =
record
(
id:
long_identifier type,

SCOore :
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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

@) i
PR O pdp S po S FSAas 8 — [ E R (objective_type)ael SR
AR T E R T ST 6.1.18.1 A ¢ AT e (SR -
PSSR AOR (AT 6.1.18.1 A= 57 6.1.18.7 a7 -
% 1 R G U [P R i WRTSEY e f 15— 5L Loy -
2. FARVER L TR SFIPIF PR E « SFRNE ~ ST S IR ]
FORHIFCT I IEY 6.1.3 ) 5Y 6.1.14 & 5Y 6,122 W37 6.1.24 A -

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 || (D)

(1) #=fI(Synopsis)
id :
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long_identifier_type,
@) it
PR 1 LS AR PR D P R R 5T
6.2.6 AEE X KT (long_identifier_type) -
% - RAREEA SR EIDYN B~ ST VTR AT o

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 5 (Score)
(1) Hsfel(Synopsis)
score :
score_type,
@) fi
PEVRIT D (LS FIHEI ST 0 5T 62,8 HTEHE Y BT
(score_type) °

% RARTER o R AT BRI B 10T -

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 JRfix(Status)
(1) #5f21(Synopsis)
status :

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

not_attempted ),

@) ffi
ISR T 1 B A N‘”g £|9f [(legacy implementation) » [F=g¥R[ 7% [F 1/ b~
e STARE R PG IR IEY 6.118.5 A 3T 6.1.186 i) -
PRI (L (RS FTRRL R AR VRO R 1 e e s g
Hr SR TR B ERRIP 0 E U o o) P S i e 2 el
(a) passed : A[HE 1E o
(b) completed : F7E = [T@ﬁ"f]’% e RECIE Pﬁh PV FUSE o UF VR S )
(c) failed : P R -
(d) incomplete : =72 E 2| VRHAFIRELY S5 (o oo i Vg -
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(e) not_attempted : ==Ff '?FQ#’E'EJ%U/ kP fifl’iﬁﬁ[i j}%‘ﬁ@éﬁ‘?Viﬁﬁ_] o
(f) browsed 1E’?E'@ﬁ'?ﬁﬂ’%’Fﬁ?’“ﬁﬂ«“)%@ﬁwﬁﬁF'ﬂ?ﬁ‘(‘%ﬂﬁﬁf 6.1.17 af) » [H
B 2 AL B R E R
% ¢ 1. ek RO « AR R A - RTSPoH ot o
L -
2. SR REAI AFERVRI . (T (L PR EYR R

R Ve

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:
— passed: The objective was passed.
— completed: All parts of the content object related to the objective were accessed. The
objective may or may not have been passed.
— failed: The objective was failed.
— incomplete: Not all parts of the content object related to the objective were
accessed.
— not_attempted: No part of the content object related to the objective was
accessed.
— 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 =R El (Progress measure)

(1) ff5fI(Synopsis)
progress_measure :

progress measure_type,
@) i
FERw Rl 7 VI RL S MBS PR VS SO E - Y 6.2.7 A

T AE RO EN BT R] (progress_measure_type) e

=
Y

(-
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% IR S B Y

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 51 (Completion status)
(1) #5%1(Synopsis)
completion_status :
completion_status_type,
@) i
PUEER R AR AL O ER 5T 6.2.2 BT A Y E AR
= 2 E| (completion_status_type) ©
% A S R R TR SRR AL A R
FIRTS H 1) 983 2B~ (00 )R i R S 3 e
TR Y A Pl By T g R

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 1% ZJ5[fi(Success status)
(1) #&FI(Synopsis)
success_status :
success_status_type,
(2) it
YR l@?ﬁﬁ‘%???ﬂﬂ?ﬁ‘ﬁ%@ﬁ W > 536.2.108EE 1y TR
(success_status_type) ©
% © A R S SRR S RS [ [ SR P
o REETRTS L~ RO S S (F o S AT Ll
B AT L R

!

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.
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6.1.18.7 ?F'f[i'ﬁ(Description)
(1) H&F!(Synopsis)
description :
localized_string_type(250),
// the parameter value is the SPM
@) fit
PRI 2V AL E RO 976, 2, SR e

(localized string_type) °

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:E%0HE! (Progress measure)
(1) #&fe!(Synopsis)
progress_measure :
progress_measure_type,

@) it
PR B RS R ER S WO Y 6.2.7 AR

li§

5 YH] E i’:ﬁf‘ij (progress_measure_type) °

% 1. R AR 4 L R (completion_status) (% i 7Y 6.1.3 i)
E W B (progress_measure) I [i] > %57 0 @5 1 ]9 i po A i
%% e e AR T OA T RIS il f SR - A RS VR o BB
ZEI= il A SR ES RL iy e LS SR AR
(completion_threshold) (% 57 6.1.4 &]) 5 7 o {11 » 1 £ s
EJ 5 AR (completion_status)V 5t 55 fif o
2. FRYEF AR LU HREE B Y e

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
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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 FELL‘!F",UT?TQ El7(Raw passing score)
(1) #5f!(Synopsis)
raw_passing_score :
real(10,7),
(2) i
PSRRI I ORI Y R A T R 1 ) B o PSRRI I R A
”Fﬁ'iif“;%f | ¥ [(legacy implementation) » [F=¥R[ 7 [F 154 73"1?‘,7'? Ef(scaled_passing_score)
TERREIC2 BT 6.1.21 a7 -
s - =12 bT“,N By (scaled_passing_score)ev | 74 {F ' H 17 > WE
B 73'#‘[71 Yr(raw_passing_score) ¥y 7 {F i §2 1 T 40 ETE W[
i

Rl

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 £ B?Fﬁﬁ} E¢(Scaled passing score)
(1) #=fI(Synopsis)
scaled_passing score :
real(10,7) range(-1..1),
(2) s
BTVRI R (V GRLER P O R A B ISR R Y ) g
FA'[ -1 F 1 I Rpy TR -
W% 5 LIRS R T BRI R SR BT - R
L B PR “fﬁf}*i kSl }ﬁ%ﬂv*%‘/\p&fﬁ/‘?@ﬁ" bﬁn Brrr Jé_
L iR IfF(‘gEFMJ 6.1.22 ] E‘“)?FEFT.J?‘“ b FEf o ER ] F
YOS P A R T DR 0.85 0 [ FTHES 0.9
e oI He PR S 8 G ST L R P I E (2
FEEY 6.1.24 A7) SRy o H RS IR B BT RTS » S P 1 D
A R I SE G A 5 T e -
2. WG RO R 1 ) 1 VI R PSS
S5 .

The value of this data element is the scaled passing score for a content object. The value of this
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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 Jig¢(Score)
(1) 45%1(Synopsis)
score :
score_type,
@) i
PRI I RSP T e S VST R 21 6.2.8 AT 0T Reki ]

(score_type) °

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 o FJ'JSE;‘] fif(Session time)
(1) #f&fei(Synopsis)

session_time :

timeinterval(second,10,2),

I

(2) i
PSRRI TR FH e S i p e (S5 e el I Refiege i e 52
??ﬁ%%ﬁﬁf&ﬂ&fgﬁ : E[Jﬂﬂzﬁkﬁﬁfa gﬁﬁ Gl e eI uaﬁmﬁ ,ﬁf fe
q e
ﬁfl ISO 8601:2000 A=A fIVfi* = P s I FIREA T (22 F T 4C) =
i o 1 A L R S RS H S -

2. ALY [ S PH PRI £ L A BRI (R ST 6127 &)
i @@[Tugﬁ??ﬂﬂ\%’sﬁ siE HiN T ﬁ“‘@ﬁ[%
3.9 lfr'?ﬁ?,fﬁﬁ\_kﬁﬁ&. FAET 1 2 ? ﬁﬂ?@yﬂ Bt Jﬁﬁ@ﬂf?@ﬁﬁﬂ(%ﬂﬁ%

6.1.27 H) il e -
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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—If 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 5% 7] ,[~fi% (Success status)
(1) #&f!(Synopsis)
success_status :
success_status_type,
(2) it
BRI [ B R AR B Y 6210 HTEEY
R IR AEE o
ﬁFJ 4o PefE e L ?’[ (Il lﬁ’ TRERY TR fE (success_status) = & i ' F S FERF
POEF RIS < [ RTS B ST B T 9
A EU L PR (IO 0 ) 0 AV RLATEIE Ly e

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 L?E\E'%}H(Suspend data)
(1) A=F!(Synopsis)

suspend_data :
characterstring(iso-10646-1),
// SPM: 4000 characters

@) fi
PR [ R [ PR PR S R WO
OSSP IOIT % « PTRRR R RL B0 -

%+ EVRRLE I i 5 L L VR SRR A L 5
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PRI ™ AL 25 7 PRl 58 P Relp e 1 52 8 R RN -

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 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 SR {=(Time limit action)
(1) H&fe!(Synopsis)
time_limit_action :
state( exit_message, continue_message, exit_no_message,
continue_no_message ),
(2)
PRI PR IR LN RSN I Gl = e [l (max_time _allowed)( %[l
57 6.1.16 &) o vl (el N H il - o Ao FEf
(a) LTFHEl(exit_message) %ﬂv?ﬁ‘?{’ﬁ%ﬁﬁfﬂigﬂ'ﬁ&ﬁ?g[’i PP [ L ; “FQ‘%E? .
T RL > SRl EP HE GO HH RN oo -
(b) FE@HEl(continue _message) * &’3?4?{# T SRS 5 S > PP e ;*Fl
EW%‘{; [[4?4« ) }‘F[&I"#?Wﬂ%lﬁ}f ?Wﬁg%ﬁ [[ Ijﬁ—‘\fujﬁﬁ o
() M FURLFIS (exit_no_message) © B HIE T flE SR FA T
PRl e
(d) T 3EHF RS (continue_no_message) ¢ HEIRE: HH G st o FR{ R - 55 Y
T?%@Eﬁ%ﬂ*Tﬁ%ﬂEM%ﬁ%ﬁ°
L PR R A F o ST SRFR D DI RE
2. HpgE %?FH&J”W#*J# I S AL AT

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:

— 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.

— 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.

— exit_no_message: The learner should be forced to exit the content object with no
message.

— continue_no_message: Although the learner has exceeded the maximum time allowed for
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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 foﬁﬁ ti](Total time)
(1) #=fI(Synopsis)

total time :

timeinterval(second,10,2),
@) it
=PRI (0 ffRLATE | 50 Eﬁi?ﬁg DAY 6.1.23 &) - fLF["iFJIF F T
PRI RO M58 R R R « i~ (5P P8 g R A R e
(total_time).V/ fifi T kLR 17 o
- W*«]}[ SO 8601:2000 |k i* i 4eP | 331 FHREIOER 5 BRAHFF4C) -
7% S PR BRI O R Sl SRR R L -

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.

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 iﬁ',ﬁ?ﬁ FY Y Rl K1 [ (Auxiliary data types)
B PRI L B T 5T 6.1 AR A 1 -

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

6.2.1 ijﬁ #|(Comment type)

(1) H&f1(Synopsis)
type comment_type =
record
(
comment :

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

):

(2)
l*?ﬁ{v[i%ﬁ']ﬁt AL Jg]?’* R R [‘ﬂ%cuf |[4Fl Fu(ﬁfﬁﬁfﬁ‘j 6.2.1.1 &) >
IFJFFU?}'IFIF’ (comment_type) VA% {fF BEEFATL T 6.2.1.1 A% Y 6.2.1.3 A -

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 ETP i(Comment)
(1) #&fe!(Synopsis)
comment :

localized_string_type(4000),
// the parameter value is the SPM

@) i
PEVRI R P PRI TR R > 5 625 TR LI

E(localized_string_type)
e - A ARET A R WA I i (localized string_type)[” | FLE J#’#ﬁfl\/ﬁr‘# °

This data element shall describe comments or annotations associated with a content object.
Subclause 6.2.5 defines.

NOTE—This Standard does not define a structure or format for the content of the localized

string.

6.2.1.2 @b F[(Location)
(1) A=F21(Synopsis)

location :
characterstring(iso-10646-1),
// SPM: 1000 characters
(2)
PRI PRI RO ORI I (W R
I 2 FIRPRIPIRE - PR AR E e T O RN A
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R EREEET: S AT IR TE S PR (RN CE NS TR N
- WE R AT TR R
2. R A W P D A W -

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 E\JJ“: #5(Time stamp)
(1) &F1(Synopsis)
time_stamp :
date_time_type,
@) it
PR 7 [ 65 Fﬁ%@ﬁjﬁﬁﬂl‘/ﬁ%‘f@ﬁ [/Eﬁ t &ﬁ 57 6.2.3 At T[] Eﬂjr KR
(date_time_type) °

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 Y INERTE](Completion status type)
(1) H&fe!(Synopsis)
type completion_status_type =
state( completed, incomplete, not_attempted, unknown ),
@) it
VEYRIAEIR I K S PP R IR AR IS S -
i
(a) 1% (completed) * 5 F1H “ FHBRELSOOFSP I 0 | e tesae b -
(b) +F5(incomplete) + 5 HH 2 A iR LS IJ*WFWJI#F‘/E EER TS b
(¢) # TFH =f(not_attempted) : = ?ﬂ'?ﬁ T ‘FJL?J £, ﬂ" | IS A RS U
ﬁ%t*?%%*ﬁgﬁﬁ%ﬁwlﬁ mi%ﬁﬂﬁvw«faW@F%yLl
fﬁw%%%%ﬁo

(d) F #(unknown) : A % % o

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

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

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

— not_attempted: The learner is considered not to have used the content object or
objective in 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.

— unknown: No assertion is made.

6.2.3 =rF [ [HIK ] (Data time type)
(1) H=fI(Synopsis)
type date_time type =
time(second,10,0),
@) ffit
ISR S R A Eﬁﬁfﬁ@%ﬁo PRI R bl = D | IR pusisfit b gt i e
(0. 01FpfrurEpErs
l#g"ﬁkj[tg??j]gug“;[mép Aj%@lﬁﬁ\ﬂj‘ﬁﬂ ahke > & 197001-01 00:00:00 Z|| 2037-12-31
23:59:59 | IFpAO STt Wit R IERO0.0 FP Nt ([ 0 7 - 6 (=i
I FijﬁHr[:EI ul?ﬁ AR IHFIE’?’EJ]: 15| i o
- ﬁrﬁfﬁE HE 150 8601:2000 i B [sE | IR (IO -
% - L PRYES S U R T > T o3 - PR Y IR pOTE R A ekl
WW%?“‘$?HWEWﬂH%%WO
Eh TV ARRFP VAL A AREE U PRI P L A Bl e e -

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.
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2—Conforming implementations are permitted, but not required, to support the representation

of leap seconds.

6.2.4 ?ﬁ?[ }Ei%|(Language type)
(1) 51 (Synopsis)
type language type =
characterstring(iso-646),

/I SPM: 250 characters
(2) fhi
PR R {5 f“ T FF—E,I#FIJDHFI’PE(Ianguage code) ENTﬁFEf{EU R
[~ AR ﬁ(subcode)("’f?ﬁ' J 7 #E) o

B IR I YR R

(a) 2ff % FU I HISO 639- 17741 -

(b) 3t p‘mﬂfﬁrﬁfﬂﬁlso 639-257 1t o

(c)  PIRIARRRARES o 15T PSR IANAYFPHIL - 1S 203 Ti B R 2 ips e

’FTEF'J;FI o g e
(d) 1[[—'J rJFIJJ ﬁ? FXJ ?&I%\ijﬁ. rrJFg‘F{ El/f }\IEIFI [/ ,”FIJ

5 OB OB (R A
() 2{ 2 pu="fL I1SO 3166-1 alpha-2 B [ -
(b) 3E[BH [0 fESIIANAFRER -

H PR 4 B TR e

ISO 639-2 if”[ 2RRE o - |[4t‘r;“E AR (ISO 639-2/B)fi— [ f fF JER[(ISO
639-2/T) » 27HlIpY =~ l[aiﬁﬁp J@[FUE' °

s 1 RO R R PSR
#ify]

“en-GB”

“de”

“fr-CA”

i

“gre” (?[%ﬂﬁ%{ » 1453V

“en-US-philadelphia”

“eng-GB-cockney”

“map-PG-buin”(Austronesian - ¥4 Fl)

“gem-US-pennsylvania”

“i-bnn” (IANA Bunun)

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).
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The following rules apply to the language code part of the character string:
— Two-letter codes are defined by ISO 639-1.
— Three-letter codes are defined by ISO 639-2.
— The one-letter code “i” is reserved and used as a prefix for registrations defined by the
Internet Assigned Numbers Authority (IANA).
— 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:
— Two-letter subcodes are ISO 3166-1 alpha-2 country codes.
— Subcodes from three to eight letters are registered with [ANA.
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”
i
“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 TP ﬂ"F[ﬁfiﬂﬁr’J(Localized string type)

(1) H=fI(Synopsis)
type localized string_type(length) =

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

PRI b & IRl R SRR PR O RO (R IY 6251
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AI5Y 6.2.5.2 &

#ify]

I‘j1ﬂ3|’[ﬁ'71‘_jjr:},»ﬁ[lpfjﬁjg' DIREY RS R (‘x%ﬂl) LG G E N
R CRIARI) M IR I B oo (RIHE) -

FL.(“ft” > “Technologies de I’information™)

2. “en-GB” > “localisation” )

f13.( “jp-JP-jisx208” » “xxx”

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.
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) Hsfel(Synopsis)
language :

language type,

(2) ffh
YR R TR A ?JIF; » 5T 6.2.4 AfERE ?%F[i%l '|(language_type) °

This data element specifies the language of the localized string.

Subclause 6.2.4 defines language type.

6.2.5.2 ﬂ"f[ﬁ(String)
(1) Hsfo!(Synopsis)
string :
characterstring(iso-10646-1),
/I SPM: the length parameter
(2) i

[y S P T A e N j»'f[l[p’uil/ o

[
This data element contains the text of the localized string.

6.2.6 = ffi%lw (Long identifier type)
(1) #f=fI(Synopsis)
type long_identifier type =
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characterstring(iso-10646-1),
// SPM: 4000 characters

@) ;fﬁitu
PR R R £ SV AT O ) - SR B py B Ly EBpE— o S s
I_I F RFC 2396 Hr3t:#: ¥ Uniform Resource Identifier (URI)F} i ek o
%+ FAREEHETURIE  Uniform Resource Name (URN);Vﬁ‘fL #[{RFC 2141 [B4])55 1L
P& PRI

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 JZOH[EIHH ] (Progress measure type)

(1) H&fe!(Synopsis)

type progress_measure type :
real(10,7) range(0..1),

@) i
PTR BTG B U B RS 5 Imﬂlfmw@ L
0 B RO T 6.2.2 A K RARIE IR 1 RS
VR ARFERIE] -

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 57 Ey2EE](Score type)
(1) #&fe!(Synopsis)

type score_type =

record
(
raw :
real(10,7),
min :
real(10,7),

max :
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real(10,7),
scaled :

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

(2) ik
PPRIIR AR ) VR FOMRRIY A USRI 6.2.8.1 = 5T 6.2.84 ]

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 ’FUIF’](Raw)
(1) H&fe!(Synopsis)
raw :
real(10,7),
@) i
PRV [ K R B  SEOBE [y B IR R R
7% © U e TR a@m%\r’%fﬂ ~ R ) B b
AEREIF T OTR BERLFY SRR TR T 3/4 o IS R U
075, » fi%~ - 70, (%%1ﬂ6.2.8.2ﬁ?£ﬂ{ M, (‘Lfﬁﬁfﬁ 6.2.8.3 Ayl
b °

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 and max(see 6.2.8.3) equal to 1.

6.2.8.2 f& | fi(Min)
(1) #f=f21(Synopsis)
min :
real(10,7),
(2) ffh
IR T (SR T PR IHEY 6.2.8.1 ARV (LR | -

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

6.2.8.3 f fifi(Max)
(1) =F1(Synopsis)

max :
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real(10,7),
@) fis
jlaaray SR ['ié“%’?@f}ﬁ%@(%ﬂﬁ%‘f 6.2.8.1 é’{])]élflﬁ‘ﬁ[éﬂﬂé%t@iﬁ*@ °

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

6.2.8.4 &7 (Scaled)
(1) 4=fI(Synopsis)

scaled :
real(10,7) range(-1..1),
@) i
PSRRI fF 8G— ~ PRENER TR ASEORE SR PRV iR e delmier 5 1 2]
1

%+ WA 053 BT 1 1 VR P AR R RS
B ARCRE] > RIS IR R PR PO R RS TR A -
LA

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 Wi A %] (Short identifier type)
(1) H=F!(Synopsis)
type short_identifier type =
characterstring(iso-10646-1),
/I SPM: 250 characters

@) fit
PRI BHIFERT 45 fIVDFTARFC 239615, URTIIZE -

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 55 ZJ5RFEFEE|(Success status type)
(1) A=F21(Synopsis)

type success_status_type =

state( passed, failed, unknown ),

(2) ik
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PRI E ﬁé‘ﬂ?ﬁ@%fﬁﬁ PRy RLE '*?553?} IR R R ) N e Y -
(a) FiE(passed) : %‘E??:&ﬁlﬁpﬁfyyﬁ IR EUE -

(b) FHe(failed) : 5 #1H 4 g1 o | -

(c) ““l(unknown) : H|EH &+ o

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:

— passed: The learner has passed the content object or objective.

— failed: The learner has failed the content object or objective.

— unknown: No assertion is made.
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[B1] AICC CMI001, CMI Guidelines for Interoperability, Version 3.5, April 2001.

[B2] IEEE 100, The Authoritative Dictionary of IEEE Standards Terms, Seventh

Edition.

[B3] IEEE Std 1484.11.2-2003, Standard for Learning Technology—ECMAScript
Application Programming Interface for Content to Runtime Services

Communication.
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A
\\‘4“

)

i A R ¥ 1 ISO/IEC 11404:1996 Hr b 35 7 4 g E\ﬂj‘ [ [ Bﬁjj R BB o
g 9 R R AT B I OR BT S B W B IR -

B.1 8 gy B 4 %] (Real data type)

P IR0 AT ~ 10 "(ie., 0, 000000 1)U EREEfE 25 i ¥ 1T -
FRETRF - PSR
(1) 5550.000001 #1 5550.0000025L 7 [flfi i -
(2) 5550.000000001 #1 5550.0:F I AF[FI 8T > PE50.000000001 32 B UV AT L35 vt o
B S-SR N
(3) 5550.0 A1 5550.000000% LA [l -
(4) 5550.0 F1 5550 7P Al i -

Annex B

(informative)

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

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
10-7 (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 Eﬂj [ [ % =¥ B 2 B] (Time interval data type)
5 YIRS (second, 10,27 RIS AL 7 (1 14 A 0.0 FPRERERE i Efi oy -
PR T TR PP FRGTHFE > 2.000 FRAT 2.00 FGAURFRIRIIE - N ER0.00TF G Bl | Ay
EPRIIR SIS IR o R /B (bindings) [~ 7HIEH FOAR £ 1SO 8601:2000 S IR
AT « SRpp o PoREET 2 E - (R (bindings) » 2 T [IERH SIS R BIR AV 21 -
TR Y- [HEEH (binding) | H R AT FP

(1) = | FEEORS R I i T REERo P |9 3600.0 fe - o

(2) 2. 5FPRORG T Ey IR | R B2 5 g Fem.

(3) — TR 3OFFpuy R AR I A 2 9 B i 5800.0 e A
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JPHRLIIE ] 1SO 8601:2000 [1UEESH (binding) :
(1) = TR S fEPTIH S A
(2) 2. SFPRURIR R T2 flEPT2.587 e A o
(3) = | F3OFPIOR R T H“PTIH30M” e -
L f[ﬁm A Jﬁwhl J ™% IJ?}’:F[F Tz
PlyY] [mM] [dD] [T[hH] [nM] [s[.s]S]]
T
YARLEF HeOEHy > >0 - TR
mpLE B R >0 - I BIp - o7 H fifi>12)
dRLSBOCERE > >0 > IR > 1Y - o7 if>31)
RRLRF R R >0 - IR > IR - o7 H fifi>23)
LT HPCRRE > >0 0 IGHT - Y o7 f>59)
SRV FVIVE [R5 (R >0 > IR [0 = o7 ifi>59)
Hi SO » F o4 PY, 1Y, "M, "D, T, THY, MY, S R ¢

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
“PTIH30M”
The format for the string representations above is defined by the following pattern:
PlyY][mM][dD][T[hH][nM][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)
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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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fif & C

(=)
ISO 8601 - 2000 E”hHEf NN SR
_ I[ﬁ‘ﬁf{ 1SO 8601:2000 [i93 F[H&—? i H:@%—a}ﬂﬂff Ji%(date_time_type)[iifi: ”% I—HF'JZU(%E‘\FJ{
936.2.3 8]) « FAELE I L [WHHi(binding) > P T [ ﬂ [Fil BRSSP R M B o i
G 07 W TF 150 8601:2000 0 flik » [HRIE19975 75 16F 1 7 TRI2053 3307 - =
HHMIF R 8 ] E?*J L EREEE

“1997-07-16T19:20:30.17+01:00”
ERIR e

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

YYYY = [ B {75(>=0001)

MM = = S HEF (501212 3 1AL~ #]

DD = = fhEf THY(01Z]31 & & ~ F F"”W‘JJ&)

hh = 60 L] 15 (00523) (7 Jam/pm)

mm = = 555 E#(00£]59)

ss= = (EHEFRER00%]59)

s= IJ= 5 S 7~ Fppo L sl

TZD = [ §kf8 7 ("2 7 UTCEY +hh:mm-hh:mm)
Z PRI PR PRI ) YRR EIHFEf [ENAl |%?Z[;J s HIfel e STOHIE O ER R o
PR LIRSS o i E T - B R B S RIUTO) -

Annex C
(informative)
ISO 8601:2000 representation of the date time type
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
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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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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
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.

Data of APPYOV31|Bureau of Standards,Metrology and Inspection | Ii/[ata gfz%ggision
ay,5,
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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
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,
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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.

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:
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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
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,
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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
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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
defined in ISO/IEC 11404 is not required for conformance.

2. The ISO/IEC 11404 notation describes the semantics of the
language-independent data types across all bindings(e.g., implementation of a
data type as itself, its subtypes, its subclasses, and its specializations). For
example, an ISO/IEC 11404 “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
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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 :
real(10,7) range(0..1),
credit :
state( credit, no_credit ),
data_model version :
characterstring(iso-10646-1),
/I SPM: 250 characters

entry :
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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),

// 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 :
set of objective_type,
// SPM: 100 objective type
records in the bag
progress_measure :
progress_measure_type,
raw_passing_score :

real(10,7),
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),
(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.

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),

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

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

specific

object or the learning experience with the content object from a

learner. Using this data element for other purposes may adversely

affect interoperability.
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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
(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.
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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),
/I 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.

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
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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).
(c) _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.
(¢) 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.

6.1.9 Interactions
(1) Synopsis
interactions :
bag of interaction_type,

/I SPM: 250 interaction records in the bag
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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

result state :
state( correct, incorrect, unanticipated,
neutral ),
numeric :

real(10,7),
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),

latency :
timeinterval(second, 10,2),
description :
localized_string_type(250),

// 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 1D
(1) Synopsis
id :
long_identifier_type,

(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.
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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)

(b)

(c)

(d

(e)

¢

(2

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

Subclause 6.2.3 defines date _time_type.

NOTES
1.This Standard does not specify how the time stamp value is obtained.
2.1f 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.




CNS. XXXXXXXX — 16—

3.If a time_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
records
(
case_mat

ters :

boolean,

order matters :




CNSXXXXXXXX

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 :
short_identifier type,
target :
short_identifier type,
),

performance :

bag of record

// SPM: 5 records
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(

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
)s

sequencing :

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

(b) 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,”
and “alpha,” “bravo,” “delta.”

(c) 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
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(d)

(e)

®

(2)

(h)

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
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.
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
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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.

(1) 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
learner response :

learner_response_type,

type learner response_type =

choice

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

step_name :
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short_identifier type,

step_answer :

choice

(

state( literal, numeric ),

of

literal :

(2) Description

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

real(10,7),

),

)s

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

below. The content developer may create extended types using other.

(a) 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). The state false means false or an

equivalence of false in a particular context (e.g., disagree, no).

(b) 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.,
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(c)
(d
(e)

¢

(&)

(h)

(@)
)

“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.

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
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(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

(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.
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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 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.

6.1.11 Learner ID
(1) Synopsis
learner id :

long_identifier type,

(2) Description
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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..%),

language :

language type,

delivery speed :

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




CNS. XXXXXXXX — 28 —

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,

(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
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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 ),

(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.
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(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
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
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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 :
set of objective_type,
/' SPM: 100 objective type records in the bag

type objective type =
record

(
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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 1D
(1) Synopsis
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.
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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.

(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.
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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,

(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.
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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),

(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
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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
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.
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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.If 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

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
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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.

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
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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.

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),
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// 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
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
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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),

/I 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
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 IANA.
Rules for additional subcodes are unspecified.

ISO 639-2 specifies two code sets, one for bibliographic applications (ISO 639-2/B) and one for
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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”
i
“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.

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

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

( “en-GB”, “localisation”)

( “jp-JP-jisx208”, “xxx”
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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
(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
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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

and max(see 6.2.8.3) equal to 1.

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

(¢) 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][nM][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]]]]]]]

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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