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1.1. Introduction to the SCORM Sequencing and
Navigation (SN) Book

I'he Sharable Content Object Reference Model (SCORM) is often described as a set of

books on a bookshelf. The Sequencing and Navigation (SN) book is one of a set of

books (refer to Figure |.1a: The Sequencing and Navigation Book as Part of the SCORM
Bookshelf). More information on the other SCORM books and their relationships to one

another can be found in the SCORM 2004 3rd Overview book. The SCORM SN book

describes how SCORM conformant content may be sequenced to the leamer through a

set of learner or system-initiated navigation events. The branching and flow of that c
content may be described by a predefined set of activities.

Figure I.la The Sequencing and Navigation Book as Part of the SCORM Bookshelf

1.1.1. What is Covered in the SCORM Sequencing and
Navigation Book ¢

There are several key concepts that are introduced in the SCORM SN book. The book
gﬂni&ggmggg .ﬂﬂﬂﬂ?:a& for sequencing
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i i i i ipti haviors to
*  Sequencing Behavior Model (i.c., detailed descriptions of rzm behavic
?ﬂﬂ_f_“nﬁﬁamsm information and learner’s experience with leamning content)

* Navigation Controls and Requirements _ _
* Navigation Data Model
Communication between content and LMSs facilitates use of SCORM Sequencing and
Navigation to present content to leamers based on learner choices and performance at
run-time. This communication also enables LM$s to track leamner completion and

progress while content is presented to the leamer. This book describes in detail how
sequencing behaviors are applied to track learner progress.

1.1.2.  Using the SCORM Sequencing and Navigation Book

This book should prove useful to LMS and authoring tool vendors wishing to support
SCORM in their products, and to anyone wishing to understand how sequencing

intentions can be applied to content and the relationship between ﬁﬁ._nsuﬁﬁnnoum
and LMSs, such as SCORM content developers.

Early portions of this book, Section 1: SCORM® Sequencing and Navigation (SN) and
Section 2: Sequencing Concepts, cover the concepts that apply to SCORM Sequencing.
These sections are recommended reading for those secking an introduction to the

% ind SCORM Sequencing and who may not wish to delve into deep technical

Section 3: The Sequencing Definition Model is the first section providine thar

: : ; iding thorough
technical details about Sequencing. This section explains nﬁwwﬂnn Mﬂumna_ﬁ_ﬂu. ing
information that may be used to describe sequencing = R

strategies during
development as well as examples of how they may be _._moPm & e

Section 4. Sequencing Behaviors describes in detail what i i T
: tinformation is bei i

sequencing purposes and how learner progress with content obj tion is being

information. This section covers SCORM sequenci oo

: : _ : ne behavior in
specific LMS behavior requirements for applyi P
e PPIyIng sequencing infon

Section 5. The SCORM® Navigation Mode| describes g
content objects to query the LMS for sequencing state and
navigation requests. This section also provides guidance
appropriate navigation controls 10 learners, -
In addition, Appendix C provides det.
explicitly defines SCORM fﬁwﬁﬁ ._a
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1.1.3.  Relationship with other SCORM Books

The SCORM SN book describes the responsibilities of LMSs for sequencing content
objects for a learner at run-time. In the context of SCORM, content objects are either
SCOs, which may communicate during run-time, or Assets that do not communicate
during run-time. The SCORM SN book describes how sequencing information can be
applied to define various sequencing strategies, how sequencing information is
interpreted at run-time to make sequencing evaluations and how navigation requests,
triggered through a learner’s interactions with content objects, are processed to identify
the next content object for delivery (launch). The actual launch of the identified content c
object is out of scope of this book, but is described in the SCORM RTE book [4].

The following sections explain the relationships between the SCORM SN book and the
remaining SCORM books. In addition, frequently used terminology will be introduced at
& high level to eliminate the need for the reader to become an expert in the entire
SCORM to understand this book. It is strongly recommended that LMS vendors, content
developers and authoring tool developers read each SCORM book to fully understand the
purpose, details, relationships and advantages of all of the SCORM components.

ner

1LL31 The SCORM Content Aggregation Model (CAM) Book

The SCORM Content Aggregation Model (CAM) book contains information on
Metadata, Content Packages, and ADL Sequencing and Navigation Content Package
extensions. There are several dependencies between the SCORM CAM book and the
SCORM SN book,

Metadata is “data about data.” Simply put, Metadata is information that describes the
different components (Content Aggregations, Content Organizations, Activities, SCOs
and Assets) of the SCORM content model. Metadata is necessary for search and
discovery of content objects. At this time, the SCORM SN book does not define a
relationship with metadata; metadata has no impact on processing navigation requests or
sequencing behaviors.

A Content Package, ina genernl sense, hindles eontent ahjects with a prescribed content
structure. A SCORM Content Package may represent a SCORM course, lesson, module
or may simply be a collection of related content objects that may be stored in a SCORM
repository. All SCORM Content Packages contain the imsmanifest.xnl file. This file

describes the contents of the package and may include an optional description of the
DR ackages may include additional information that describes how an

s the Content Package and manage its contents, Some of the
by the SCORM SN book.

s in a SCORM Content Package affect initialization and
t object’s run-time data model. These elements have no
described in the SCORM SN book.

§
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ina . ..
: . model. Sequencing only identifies a
clements of a content object’s run-time .u!-a ve no effect on the 1.2. SCORM Sequencing Overview

. : e also describe Parts of the SCORM SN book are based on the IMS Simple Sequencing (SS)
: 2 SCORM Content Package. Again, sequencing Smﬁ.&o”_r.wm a Specification [1] which defines a method for representing the intended behavior of an
content object for delivery; therefore, these elements have no ¢ authored learning experience such that any LMS will sequence discrete leaming activities

g%!?wngmzi in a consistent way. Ewmmwg_&ﬂg..gmnmnasﬂ-:._..wnn..—:-nvn_.ow

e Whena SCORM Content Package includes a description of content structure, widely used sequencing behaviors, not because the specification itself is simple. IMS SS
gwﬁiggaiuﬁﬁnasgiﬁiﬁi&%nrs is not all-inclusive. In particular, IMS SS does not address, but does not necessarily c
sequencing the package’s content objects. The SCORM SN book defines how the u preclude, artificial intelligence-based sequencing, schedule-based sequencing, sequencing

\ requiring data from closed external systems and services (e.g.. sequencing of embedded

defined content structure, in the content package, is to be interpreted as an
simulations), collaborative learning, customized learning or synchronization between

Activity Tree — a fundamental structure used for sequencing purposes.
multiple parallel learning activities.

e A SCORM Content Package may include User Interface (U) elements that are

g . 3 i Ul . . .
e o oy e e o e The soquesing bt I IMS S recognizes only the role of the learmer and dos not definc sequencing
in the SCORM nggia_mgéﬁﬂgsggg%ft -3 g..ﬁi&.ﬁzﬂﬁ%ﬁﬁ:h:ﬂ%%ﬁiﬁ%ﬁﬂqga“
o_.ﬁ_._hw_.ﬂeﬂr& :nemmrs ___cmﬂnm...ﬁr.._ug_w e procses gﬂ.wgagaagom%nﬂﬁdﬂgﬁ%ﬁ?.g_.g
6 g R participation of other actors.
To fully understand how sequencing- and navigation-specific elements are spee iedina : - :
Lot : 3 AR The SCORM SN book defines how IMS SS is applied and is extended in a SCORM
SCORM Content Package, it will be necessary to reference the SCORM CAM book [3]. Pt R.%#Hh!:wa%ggmmﬂtagmgg

1.1.3.2 The SCORM Run-Time Environment (RTE) Book

The SCORM Run-Time Environment (RTE) book describes the responsibilities
and content objects during run-time. In the context of SCORM, content ¢ bie
SCOs, which may communicate during run-time, or Assets that do not
during run-time. The SCORM RTE book describes a common content
mechanism, a common communication mechanism between content
and a common data model for tracking a learner’s experience with

aspects create an environment where several of the ADL “-ilities™ are
examnle. content nhiects that communicate through the standardized ce vt rar e Tk
mechanism can be moved from LMS to LMS without modification _ r & = d B e

communication methods; this increases leaming object portability and b >
lowering the cost of development, installation and EE.... i .un the Activity i o_ngi %si\lﬂ— d system triggered events,

LaX -
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1.3. SCORM Navigation Overview

ties fi ' v ’
delivery. Each learning activity identified for delivery will have an L”“a.iﬁn__“”-“”- ) mmnn—-—oz N

v i i . )
how identified content objects are launched. The sequence of launched content objects, Sequencing Concepts
for & given learner and content structure, provides a unique leaming experience (learner
interaction with content objects); the SCORM RTE book describes how the LMS
jﬂi%%%?éi%???ﬂn&%nﬂﬂ
may affect the Activity Tree.

Navigation assumes the existence of user interface devices to trigger navigation events.
These devices may be provided by the LMS or embedded in content objects. When a
learner triggers such a device, the LMS translates the event into its corresponding . ]
for delivery. The SCORM SN book describes a run-time data model that SCOs may use
to indicate desired navigation requests to the LMS. Y

The SCORM SN book imposes no requirements on the type or style of the user interface
presented 1o a learner at run-time, including any user interface devices for 1 .Rf, )
interaction between the learmer and the LMS arc intentionally unspecified. Issues suchas
look and feel, presentation style and placement of user interface devices or controls are.
outside the scope of SCORM. Various recommendations are provided to help reduce
interpretation of the SCORM Navigation Model until a formal navigation (and

presentation) specification or standard is developed. However, an LMS is' ..m.. _.
provide user interface devices that trigger navigation events who ﬂi__r_ N
result in the ideatification of a deliverable content object. i Ll

.......
A L -—- ......
L N
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2.1. Content Structure and the Activity Tree =

w::oE re dingram is a common tool used by the instructional design
comm o describe the h hierarchical relationship of a a learning experience. IMS S§
fines a :..: a simi =8
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21 iliﬂlg-%v-ow-uo represented as a Content Organization (<organizations element) in s SCORM =
the hierarchical organization Content Package to enable interoperable exchange of sequencing information. For
The SOORM CAM [3] defines a structure that provides for the s sodin ax-z.u_u.sasiann!_jrlilitilli
: of learning content. This is in the form of a Content Organization that | u..”_n!gni the content hierarchy in a proprictary format. This structure results from an
the content package as a single «<crganization» n.!.._q:.. E item in fn:s:«nnﬁ_ . instructional &-_ggﬂiriitl}'
hicrarchy represents an instructionally relevant unit of leaming. _S.Eﬁ - : intended learning experience. Upon completion of the development process, the
aiiligiiigilﬁaaar. n_ix..%n. authoring tool will transiate its proprietary format into the format defined in the
an item can represent a course, a module, a unit, a lesson, etc. The hierarchical content SCORM CAM 10 be imported by any system that understands SCORM Content
structure has traditionally been specified in terms of an organization in a content package vﬂfﬁuniamaﬂ_.unal;llnniif
for smerchanging coment. Application Profile (3). =
Because the SOORM Sequencing Behaviors are defined in terms of structured learning . 2. >m8»2§?:§§h§i9§fﬂ§ﬂl
!nei-gigg&ﬂ.fgg:@vo.a for l ):>n-?=wq.-ﬂil§:8'l§ilgfiil
deriving an Activity Tree. ?giiﬂ.-ﬁgﬁsgi.&sg ! :Egggaﬁnﬂ%igfi'
onc. imteroperable. structure of an Activity Tree. ?Mﬁ.ﬂﬁ&?ﬂ:ﬂﬁmﬁ: Egiﬂql&;m@iiig-!{;
(<organizations element) is the root of the Activity Tree cach of its <items _ 4 i = G
clements carrespond 1o 3 leaming activity. Sequencing Definition Model Elements can J 3 Eggaﬁi?iﬂlﬁvﬁl?di
be applicd to ftems 1o define 8 specific sequencing run-time behavior consistent with the . ieﬁg.ﬁn-&_ i nl!n_-__n-_n .._.n-__.a_n.:u._..__tu_u._mnqu._n_..l e solus 3.-'
desared leamning cxpenence. 0 ; by 8 leame i ekt TN u_
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“Top-level” XML clements applied directly 10 a Learning Activity
IMS S§S toa Lea ;
.- A'n-iﬂnnadnﬂpnﬂsvvtﬂru%:ﬂsﬂ_g

elements defined i referenced Sequencing Information. That is, mm.__.“a_?
. igLﬂnﬂiu!;EnglnB%wﬁg.g

g'iii&&f%&!-ig
When Seq dall of its
; iiriﬁu%%ﬁﬂﬁ all of

. g!i%i%&nfﬁﬂwﬁg-ﬂlza ,
the Leaming Activity. - E

- ﬁgnﬁiipﬁsuigﬁ:&gngu:&:fa&a ;
“top-lcvel” elements and are merged in the same manner as IMS SS XML :
“top-level” clements.

2.1.3. Cluster

A cluster is a specialized form of a learning activity that has sub-activities; the t
used in various sequencing behaviors. A cluster includes a single parent activity
immediate children, but not the descendants of its children. The children
cither leaf activitics or other clusters. A leaf activity is not a cluster.

Figure 2.1.2a represents five sample clusters. Each cluster is defined by a ¢
rounded rectangle. The “Course™ cluster, Cluster A, contains only four acti
“Course™ activity and the parent activity of the clusters B, C, and D. Each
cluster, Clusters B, C and D. consist of the “Module™ activity” and the mod
“Lessons.” All of the “Lesson™ activities, except “Lesson 27 of “Module 3
learning activities, which have associated content objects. “Lesson 2" of “}
cluster consisting of two “Chapter” |eaf learning activities.

The cluster is considered a basic building block of the Activity Tree
aqﬁnm.ua.ﬂanr_u.ﬁu—._:ﬁ!. Model (refer to Section 3- ?Nﬁ:ﬂ!ﬂ“ ’
Ebg specifically to clusters. The parent activity in a cluster will cc
information about the sequencing strategy for the cluster. The non-cluster ¢
activiues) of a cluster will have associated content objects that will be ident o
&gésnlunﬁig.aug. ‘

....-.Jb.:
i i ’

Loloddblg)

—
.

o
L
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Figure 2.1.2a: Cluster Example

2.1.4.  Using (Sub) Manifests in a Content Package

The SCORM CAM [3] no longer requires support for (sub)manifests in Content
derivation of Activity Trees from Content Packages that include (sub)manifests is
undefined. It is left to LMS implementations supp

ner
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Sequencing Session

2.2. Starting and Stopping 2

request instead of a Srarr.

some cases, nei the Start nor Resume All navigation requests W !
H.“:n. Choice ..Eﬂ%ﬂuo: request will start the sequencing session. It is the LMS’s
responsibility to provide some mechanism to m_._zw_s a valid Qx:nu navigation request.
A sequencing session ends when an Exif sequencing request is processed from the root
activity in the Activity Tree. This can be caused by an Exit All or a Suspend All 46
navigation request, or an exit action sequencing E_u.:..nmn- to Section 4.5: Termination B
Behavior) successfully applied to the root of the Activity Tree. : .

will succeed, only a .

SUPPLIED BY BSB EDGE
NOIDA (Litranan o e Cr THE LICENSE FROM BIS FOR GALGOTIAS UNIVERSITY. GREATER NOIDA - GREATER
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2.3. Activity Status Tracking

2.3.1. Communicative and Non-communicative Content

SCORM Sequencing differentiates between communicative and non-communicative
content. Communicative content may communicate information about the learner’s
Programming Interface (API) [4] (Section 3: Application Programming Interface), while
non-communicative content does not utilize the SCORM Run-Time APl. SCORM
Sequencing supports both forms of content on an activity-by-activity basis.

SCOs are responsible for communicating learner progress via the SCORM Run-Time
APl and the SCORM Run-Time Environment Data Model [4] (Section 4: SCORM Run-
Time Environment Data Model). The LMS may not make any assumptions about learner
progress information that is not communicated. For assets, the LMS will automatically
assume learner progress information based on defined default values and behaviors.

2.3.2. Suspending and Resuming Activities

;.383£<335i!&§i. Resuming a suspended
attempted while the activity is suspended. More than one activity may be suspended at
any given time.

cither SCORM nor IMS SS specifies how a
i . ¢
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; cg. imﬂh .mﬁ—gﬂnhﬁu—d and
store the data that must i&gﬁ-ﬁsﬂh is persisted during sessions and
tracking status data). This is A that control, tracking and state information
between sessions. There r%%éﬂ«:&.—a Activity Tree ends. LMS policies

el ses such as, for e le,
E%iﬂﬁr%n%.@_% i S

. | SECTION 3
scope of SCORM | The Sequencing Definition Model

Learni jecti separa leaming activities. SCORM does not place any
-ﬂlu..nﬂ”.“-.da“ﬁ _.H“a“-u..:m:m o“ﬂmﬂ:ﬂ are u.“woo.sﬁn with learning activities ....E..nSo it
define how content objects are to use learning objectives. The mh_D:.?._ Sequencing
Behaviors make no assumption as to how to interpret learning objectives ?.m.. isita
competency, is it a mastery of is it simply a shared value, etc). m.d.._m a tracking
perspective, a set of objective status information {objective mﬁam-mcm: status !..E 2
objective satisfaction measure) is maintained for each leaming objective Eiﬂti- :
a leaming activity. o

Tip
Activitics may have more than one objective associated with them. However, the
SCORM SN model makes no assumptions about the semantics or meanings !
objectives associated with an activity. By default, the objective status inforn
maintained for an activity's objectives is local to that activity. To share
information, an activity may reference multiple globally shared objectives.
activities may reference the same global shared objective, thus sharing
status information. Shared global objectives may be shared within a si
or they may be shared across multiple Activity Trees within the LMS. There
restrictions on how an activity may reference shared global objectives:

1. A local objective can obtain (“read™) objective status data from one and o8
one shared global objective. TR

2. Forthe set of local objectives defined for a given activity, no two loc {
WMHMM“_“MU vau el y while jubjeulive stlus data W Uic sailie shabetd ... i

ner
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3.1. Sequencing Definition Model Overview

The E{_ms encin nanm nition Model is an information model derived from the
IMS SS [1]. The IMS S8 Sequencing Definition Model defines a set of elements that can
T..:aﬂ_ nﬂn:ron:nnﬁon various sequencing behaviors. In addition, several
wﬂOngmogggnu fined that provide extended, application profile
specific, behaviors and restrictions beyond those currently defined by IMS SS.

The SCORM Sequencing Definition Model defines a set of elements that may be used by
content developers to define intended sequencing behavior. The definition model c
_n.ﬁﬂwﬂuntﬂ_muuna_n!ﬂsﬂlnﬂ ities within ..-noa...ﬂaunnl_.?ﬂmﬂrw. rec. Each
?.....ﬂ:rl. defaul cu_...nnln to be assumed by any sequencing implementation in

-&nﬂ._onoﬁﬂ.nnﬂ ly defined value. The effects of the SCORM Sequencing
Definition Model elements oba_.u«._a during the application of SCORM Sequencing
Behaviors (refer to Section 4: Sequencing Behaviors). A SCORM conformant LMS must
support the behaviors that result from the values associated with all of the defined
Sequencing Defi .-o:?—ono_ clements, i including both explicitly declared and default
gi%ﬁg g behavior is detailed in ﬂﬂig.ﬂ
Pseudo Code (refer %0

elements applied to an activ ﬁﬁgaggnﬂlﬂgmﬂiﬂ
the value space of an clement is adhered to, an LMS may alter the element’s value as it

‘desires. However, Eﬂaﬁ%gﬁwgﬂiili

coupled to one another through the SCORM Sequencing Behavior. It is strongly
%gggigiig%agi
Definition Model elements, especially during an active learner experience.

SCORM does not place any requ igiﬂggg
Definition Model elements are applied to learning activities. However, the SCORM

.Ob:gwﬂ_&aggigga%s .ﬁig

included in a mﬂﬂgnﬂgg )-g  Section 2.1.1: Deriving an
.ga.?me! Content % %igg

.!...r.-,.u i Jerep,
. R e
......
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Control Modes il only be used (True or False) i rollup if c
3.2. Sequencing s 2 et iformation was reaowied duig e
developer to affect how navigation ] . current attam, the 2
T g Control Modes allow the naﬂnﬂ. s activities are considered while 4 Source: IMS Simple Sequencing Behavior snd Infarmation Model [1]
requests are applied 10 a cluster ﬁsﬁnﬁ Control Modes may .”.Mon_u,%.:em._n.." ww___s&.&. !
ing req modes are L owil d
processing sequencing redest, o0 "The conrol s ) 3.21. Sequencing Control Choice
ways: (refer to Section Navig __ ﬁrn.vwahtaﬁaﬁgﬁbnﬁggiﬂlgﬂ?sga
U.l.ﬂlcoﬂﬂw.ma...-.i ﬁlﬂﬂ:ﬂsﬁn:nn will translate into a valid .__ activity in a cluster in any order without restriction. This element contains a boolean
Behavior) to determine whether o e (True/False) value. By default, any activity, in the entire Activity Tree whose parent c
sequencing request. o &0 Secrion 4.8 Sepienes ; has Sequencing Control Choice defined to be True is a valid target for a Choice
Duri : sequencing request subprocesses (refer to 5 e ng " navigation request. In some cases, a content developer may wish to allow a learner to
3 o will be considered for delivery. 1 choose activitics, but only under certain conditions. Valid targets of Choice navigation

requests can be conditionally constrained by applying the Sequencing Control Choice
Exit element (refer to Section 3.2.2: Sequencing Control Choice Exir), elements of the
Constrained Choice Controls (refer to Section 3.3: Constrain Choice Comtrols) or a
Hidden From Choice Pre Condition Sequencing Rule (refer to Section 3.4 Sequencing

Behavior) 1o affect how activitics - E
During various sequencing behaviors to affect how tracking status information is
o Various
managed (refer to Section 4.2. Tracking Model).
Tabile 3.2a describes the Sequencing Control Modes that may be applied. Sequencing

Control Modes may be applicd to any activity in the Activity Tree, _ain..u =, Eu_ i Ruis Descripsion),

Sequencing Control Choice, hnﬂ__ﬁ.ﬁ.sﬁ Comtrol __.....ﬁ.v..‘. m_..n ﬂﬂ-ﬁcﬁ“ﬂ&g aﬁ:_ﬂn ' An LMS must provide some mechanism (user interface navigation control such as a

Oniy modes will have no effect if applicd 1o leaf activities. r “menu”, "map” or “table of contents”) for learners to “choose™ activities that would result
in Cheice navigation requests for activitics who have parent activities in which the parent

i inati behaviors. In no
enabled ltaneously to create combinations of control mode ior
nw_.aﬁg”””u do the Control Modes of one activity affect another activity In...:.._a_. '
Modes are not inherited. 1f Control Modes are not explicitly defined for an activity, the
default values defined in Table 3.2a will apply. -4

Table 3.2a: Description of Sequencing Control Mpdes

activity has Sequencing Control Choice set to True. When the leamner chooses an
available activity, the Sequencing Behavior (refer to Section 4.8.6.7: Cheice Sequencing
Request Subprocess) attempts to traverse the Activity Tree to the desired activity. The
desired activity will be identified for delivery, unless other sequencing information
prevents it, and the activity’s associated content object will be launched for the learmer.

The Sequencing Control Choice control mode has no effect when defined on a leaf
activity.

| [Sequencing Control Choice ndicates that a Cholce navigation request is ool
o I Il iy wheg i da 1p 05 perins
ninate (True or False) if a Choice

permitted (True or False) to target the
children of the activity.
Tl het ol to bodleai 1
: _
b [Sequencing Control Flow ndicates the Flow Subprocess may be
ppplicd (True or False) to the children of this
ctivity

indicates that back ward targets (in terms of
pActivity Tree traversal) are not permitted
:i..“:..._& from the children of this

L .

- n—..'nl_m_._ﬂ!em'-!t—& L
\ ooy be used (True or False) inrollup if |
igtﬂogﬁll' -
of ctivit) i
o C‘ﬁiﬁig ndicates. that the 0 N =
|.__..m:l..__.8 ne.:l..s?-.-—-l!_.i -

—aren ol -

M [Sequencing Control Forward
[Omly
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Trwe, or it is the root activity in the Activity Tree. :
I'[i-t't-lﬁiaﬁ-g!gg oneof
only two results may occur.
1. As depicted in Figure 3.2.1h, the target of the Choice navigation request (Activity
B) has & Seguencing Conrol Flow defined to be True. This requires its children e
activitics 1o be considerod, in a preorder tree traversal, until a leaf activity is | ] )
dentified for delivery. rtig_wgi?hﬂ:g. e T
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The Sequencing Control Flow control mode has no effect when defined on a leaf activity

ner

vigation
Activity |, because it is the first leaf activity in the Activity Tree. While the learer is
experiencing Activity 3 a Continue navigation request would still be valid; this bebavior
helps to maintain a consistent flow-based learner experience. However Activity 3 is the c
last leaf activity in the Activity Tree, 50 if the leamer triggers a Continue navigation
request from Activity 3 the LMS will process an Exir All navigation request ending the
learner’s current attempt on the Activity Tree.

.

The Sequencing Control Flow element indicates that system directed sequencing throug
the child activities of a cluster is supporied. This element contains a boolean
(True/False) value The defauk value for Sequencing C.
explicitly for an sctivity, is False: thatis a sequencing implementation will Al
aily eval the order in which the activity’s children should be experienced
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Phe Lise Current Attempt (hjective Information element has no effect when defined on 3 [ -
eal nctivity
iolation
E!’it!-ig%i Tahle 1.2.5a: Evatuation of Tracking tnformation based on Use Current Objective Information
e
Bagionrniing Cum Mhades
- Sagmamiing Comtrsl Chaion: ot
| = Bt Gt Cheaien Eaitc bros
| = S Cotral Po: S
| = Begwamiivng Camarel Furword Oudy trise Before True
: stisanpt False Unk
True Shasier Unknown c
L. During the current True True
() 0 @) attempt of the False Faise
cluster Unk _nknown
(e > | ovse > True Frue
F Faise
False Does not matter Fah Fabe £

Figure 12 da Segwencing Comtrol Forward Only Example
¥ Forward Only is defined as True for an sctivity, traversal of the children of that node
s abways in foreand order. For example, when entering a ¢luster as the result of a 2
Previows sequencing request. the first child activity, rather than the last child activity, will
be considered first.  Also, if both Forward Only and Sequencing Coniral Choice are
defined as T:ue on the cluster a leamner is currently experiencing, the leamner cannot.
target an actvity that is s previoes sibling of the activity currently being experienced with
& Chowoe navigation request 3

3.2.6. Use Current Attempt Progress Information

Information (refer to Section 4.2: Tracking Model) for the children of the activity will be
‘managed and used during the various sequencing behaviors: this behavior is summarized
in Table 3.2.6a [1]. This clement contains a boolean (True/False) value. The default
.ggsﬁiii;ﬂiii"

, I8 True.
3.2.5. Use Current Attempt Objective Information g

The Use Current Asiempt Objective Information element indicates how Objective
Progress information (refer to Section 4.2 Tracking Model) for the children of the
activity will be mansged and used during the various sequencing behaviors; this behi r
" ,.n..._._.._....l..h H_.u_n._nn_ in Table 3.2 5a [1]. This element contains a boolean (True/False) ;
valuc. The defaul value for Lise ( . : z B S e e o "= = N, AT e 5
e v Ll wrrent Atiempi Objective Information, if not defin Inforn &5&58&45_:‘:‘;}’!!'

« n .ﬂn |¢ b iz X . -
21se, the LMS will bocts : : I as False, then evaluation of the Amtempt Progress Information of
- - .ﬁnucakm.zagi? from the most d 'has not been recorded during the current atiempt on the cluster

uring alt recorded in the previous attempt of the child activity.

R T I = s \.. L 1Y, .8
M this valuc is defimod as Txue (defaul), then evaluation of the 3 . o rq: Aﬂr element has no effect when defined oo a
Information of any child activity that has 0l Q&\lﬂ?ﬂ rogr 7! W ; i
p—lhiEESnun&!.r_!cax nlnu__e.?g.ttij_. Tent Bie, sat ¥

A
If thus valuc False, then . il . i 1
of any child activity that has not 3-___!810—..—'0&.!35‘ rogresy . ] ..._.. l..!. I h : St :
allempt o o A= i (e L
THEE A et =

- . _ .
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3.3. Constrain Choice Controls

_wwn__. ult, IMS S8 allows all activ aﬁugwirnnuss-nhac-!ﬂ-ﬂnig
¢ Sequencing n ____.____d.__, Choice defined as True to be valid targets of a Choice
_.__wﬁwn._c:in . While this flexibility is Enm.... n some sequencing strategies, it is a
signi 10&: _u_d-u_nq_._ n others. ADL has defined a set of Constrained Choice Controls
(refer 1o Table 3.3a) that place further conditions and behaviors on how Chaice

En:n:n ng requests are processed.

Table 3.da: Description af Constrain Choice Controls

3.3.1. Constrain Choice

A Constrain Choice element defined as T -.:3 vity indicates that only activities
that are one activity logically “next™ l..n..u...«e.-u._.ﬁ n the Activity Tree. relative 1o the
constrained activity, and the descendents of these activities, may be successfully targeted
8. ggg% The activity with a Constrain Chaice cicment defined
ue may be encountered on any active ancestor of the Current Activity while
-Hdnonum:n Choice Sequencing Request Subprocess (refer to Section 4.8 6. 7- Choice
dSeguencing Kequesi subprocess), Although a Cheice navigabion request may be allowed
to target any valid activity, an encountered Constrain Choice element defined as True
%Ei%gfrﬁgi?qgi This clement contains a

A'G‘ﬂ.g .:.rng.—.ﬂngﬁn
= al to True); this prevents a learner from

ner
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in the identification of an activity for delivery.
The Constrain Choice clement has no effect when defined on a leaf activity.

LMS ..sn.. _.Bnn. : omstrain Choice element by not enabling User Interface navig _.
devices to target A-lih. 2 Choice navigation request for) activities that would not re: ult

SUPPLIED BY BSB EDGE UNDER THE LICENSE FROM IS FOR GALGOTIAS UNIVERSITY, GREATER NOIDA - GREATER
Litw meian 0 gaigy REF_Bi5-

MOIDA ( o sity 0du in) DATED 2021-07-17 AGAINST QUR
291634 - 2009

in Figure 3.3.2a, the intended sequencing strategy is for the learner to reach Activity C
before being allowed to choose a subactivity of Activity C.

ADL Note: Application of the Prevent Activation element reduces the set of valid -
Choice navigation requests. For example, while an attempt is being made on any activ

in the Activity 43.-.2;5 subactivities of Activity C will only be valid targets for a Choice
navigation request; after first reaching Activity C,. An LMS must honor the Prevent
Activation clement by not enabling User Interface navigation devices to target (trigger a
Chaice navigation request for) activities that would not result in the identification of an
activity for delivery,

The Prevent Activation element has no effect when defined on a leaf activity.

ner
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3.4.1. Condition Combination

- - -f’
Individual conditions can be combined to create a set of conditions for evaluation such
that any one individual condition must be True or all conditions must be True in order
fior the recultine action 10 he trissersd The Condition Combinati P

n al 510 True if and only
5 eval o True [1]. Actsas a logical And.

True if any of T o T
cval o True [1]. _}..nnu.-u_-—n'w.ﬁu._ﬁ*. 1y of the individual litio

k)
®  Amy — The overall rule condition evalustes
o True if and only if any of the individual

0 10 True If and only if all of the individual
rule conditions evaluate 10 True (logical
rule conditions evaluates 10 True (logical

ar),
Source: IMS Simple Sequencing Behavior and Information Model [1]

3.4.2. Rule Conditions

The Rule Conditions element contains a set of conditions that are evaluated in the context
of the activity for which the Sequencing Rule is defined. The Rule Conditions element
consists of one or more individual Rule Condition elements that arc combined as defined
by the Condition Combination (refer to Section 3.4.1: Condition Combination) applied to
the Sequencing Rule. Each Rule Condition element must be one member of the set of
restricted vocabulary tokens (refer to Table 3.4.2a) that are based on elements in the
Tracking Model (refer to Section 4.2; Tracking Model).

ADL Note: SCORM does not require LMSs to manage or maintain duration-based
tracking information, therefore, the evaluation of duration-based conditions may not be
honored. Sequencing implementations are free to ignare all or some duration-based
conditions when evaluating a Sequencing Rule. If a Sequencing Rule only uses duration-
based conditions, sequencing impl tions are free to ignore the entire Sequencing
Rule. Content developers should be aware that applying a duration-based condition 1o a

Sequencing Rule might not be honored by the LMS.
Table 3.4.2a: Description of Rule Conditions

1 o v ) iyl e
Objective Status Known The Condition evaluates to True if the Odjective Progress Stanes for
the objective associated with the activity (indicated by Rule Comdition

ﬁ“&lﬁ-r?
The on evaluates to True if the Ofyective Meanre Stanes tor

ner
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- The activity (indicated by Rule cony
e i i iﬁ;:.l...l!x%..i?i . S Eﬂﬂﬁﬁt 1 1 ] c
Condiien ™~ Source. IMS Simple Sequencing Dehavior and (]
S True if the Amemyst Progress Status for the 4
Compheted ?ai-ﬂ”ﬁi..%ﬂllm:? vity i :
- T 3.4.4. Rule Condition Measure Threshold
: q s evaluies W Trwe I the Activity Progress Status for the 1
Actrvity Progress Known | The s Starus for the activity is True,
] * i the Activiey Progress Starus for the The Rule Condition Measure Threshold element (refer 1o Table 3.4_5a) applies o o
Ameenpacd - : tt!ﬂ.«.“l-ﬁi:uin-ne:v;uviﬁi specific Rule Condition. It is used in conjunction with the Rule Condition Referenced
activity i True o Objective element to define a measure threshold used for comparison during the
= ﬁeié%uma& o the evaluation of the Rule Condition. This element is only used with the following
— glu‘lﬂniﬁiﬁ:..fiﬂkl&a.ﬁirt o condi tions: c
%iil‘iain.g—ﬂﬂ?-ﬂ-iqri
10 cr grester than the Limir Comdition Atempt Limit for the ity. *  Objective Measure Greater Than: [objecti e] > | threshoid]
[ Atways The Comdition siways evalustes bo True. * Objective Measure Less Than: [objective measure| < [measure threshold]
e s Fehavae and taf; Model 1] > -
M5 Sumpie Sequencag EE&%%ST%:R%%I‘}E
Condition Measure Threshold element are greater than (>) and less than (<) There is no

explicit rule conditions defined that allow the greater than or equal to (>=) or the less
than or equal to (<=) comparison operators, however, these can be performed by negating
(applying the “Not™ operator (refer to Secrion 3.4.5: Rule Condition Operator) o the
appropriate condition.

ADL Note: The Rule Condition Measure Threshold element does not have any affect if
defined for Rule Conditions other than Objective Measure Greater Than and Objectrve
Measure Less Than.

Table 3.4.4a: Description of Rule Condition Mesxure Threshold

3.4.3. Rule Condition Referenced Objective

The Rube Condition Referenced Objectrve clement (refer to Table 3.4.3a) appliestoa
spocific Rule Condition. 1t is used 1o identify which objective, out of the set of objectives
defined for the activiny . should be used during the evaluation of the Rule Condition. The
Rude Conditson Referenced Ofyective element is only used for the following conditions,
which apply 1o Objective Progress Information (refer to Section 4.2: Tracking Mo .,_w“

If any of the above Rude Conditions, for a Sequencing Rule, do not lici ..a o
objective, the objective with ( Hhpective Contributes 10 Rollup (refer “ﬁhﬂﬂmnﬂ:nu. 3.10:
b Cacry el s s £k e ackin ity s uicad By dOTRUME _
ADL Note: The Rude Condition Referenced e
for Rude Conditions other than those dufiec DEQM?._-. n_nga_-—bu%oa )

‘.-:l-_-i.l
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The Rule Action clement (Table 3.4.6a, 3.4.6b and 3.4.6¢) represents ﬂ.—n intended -
or behavior that the LMS is responsible for during the various maﬁ.n.-n:.u Behaviors,
when a Sequencing Rule’s condition set is True. The set of actions are categori =d by
three evaluation timing situations: A
= Precondition Actions: Apply when traversing the Activity Tree to identify an
activity for delivery. ¥
= Post Condition Actions: Apply when an attempt on an activity terminates.
= Exit Actions: Apply after a descendant activity's atlempt terminates. .{ —

Table 3.4.6a; Precondition Rule Actions
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=i seqecaciog behavior if the rule. [Vocabulary c
o True. il 3.5. Limit Conditions
_ Unconditionally terminate the ;
. A content developer can define limit conditions that describe conditions under which an
o Tnformation Model [1] = activity is not allowed 1o be delivered. Limit conditions can be associated with activities
Sowrce TMS Sumple Sequencing Behaviof and are conditional based on an activity's tracking status information (refer to Section
+4.2: Tracking Model). When a limit condition is met or exceeded, the activity becomes
L Traversal Rule Action when unavailable for delivery.
- SCORM docs not utilize the Stop Forward e i
Eﬂiﬁ flow-based sequencing requests (Continue, Previous, ?__S_ﬁ_sa H«uﬁ.ﬁ this.  SCORM only requires the support for the Limit Condition Attempt Limit element.
action anly applics when an activity forward (in a preorder traversal) from the G o SCORM does not require the evaluation of any time-based limit conditions. Therefore, c
;g_?ﬂfﬂ..iww-ﬁtﬁgnﬁjg Furthermore, the encil H._.___Mw!dEgmiaggﬁﬂnﬁgwESLﬁngon!ﬂoﬁnﬂ%
: W portions of the Limit Conditions Check Process (refer to Appendix C: UP.I).

eﬂ—‘qg-ﬂ-ﬁvnﬂ_iﬂmsgdﬁnavu%unqn_ﬁnmozuOHn—.ngha.

Traversal Rule Action (refer to Appendix C). i
3.5.1. Attempt Limits
?EEEE%E-&E%EE-&E:&E&%
that a learner is permitted on a given leamning activity. The Limit Condition Attempt
Limir element contains a non-negative integer value that specifics the maximum number
of attempts that may be taken on the associated activity for which the Limit Condition is
applied. If the content developer does not define a Limit Condition Attempt Limit value,
E!Eﬂu.ﬂ...gggggaégifgﬂﬁu%.

Table 3.5.1a defines the Limit Condition Attempt Limir element.

Table 3.5.1a: Description of Attempe Limsic

zero value indicates the activity may not be

‘Source: TS Simple Sequencin or and Information Model [1]
A o Gl Attempt Limit element utilizes a data
- ded limit and the other describes if that
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It is the LMSs responsibility 1o initialipg

" 3

s valid.
wahue of Liwir Condition Ay Lomil ynchronized.
litlgtt

Attempt Absolute Duration

Attempt Abselute Duration Limit Controf describes if the value of Limit Condition
te Limnit is valid. It is the LMSs responsibility to initialize and

Asiempt Absolirte Pration |
ensure that these two elements remain synchronized.

3s2

suthor does not define an Amesyy Ahsolute Duration Limit for a leamning activity, Eo:
there is mo constraint on how long the leamer can spend on the activity. 3
AL Notc ﬁg&.ﬂi%?ﬂlgaﬁiﬂio?g limit condi
The Attemps Absolute Durasion Lamit clement is included strictly to enable the activity’s
associated SOO's cni .max_t ime_allowss run-time data model n—ﬂaﬂanmhmg e
4.2 15 Maximum Time Allowed) o be initialized. LMSs are not required to honor the:
evaluation of this element during the Limit Conditions Check Process (refer 1o Appendi
.“ r.

C: ur.n

Tabic 1 1 2a Descroption of Amemps Absolute Duration Limit

indicates thar 2 limit comdition on the maximum  |hoo
m E!!h['t‘!ﬂ&!.ﬂ!&

e any sngle aticmpt on the activity has been
U ed (True o0 False) for the activity .

ner


http://scannergo.net/?utm_source=pdf&utm_medium=watermark&utm_campaign=scannergo

¥ Auxiliary Resources. If an LMS chooses to
SCORM ?nﬂhqﬂcﬁ —._ﬂw.a—oﬂ%g there is no guarantee of interoperability,

E Figure 3.7a depicts the structure (1f [condition set)
act
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3.7. Rollup Rule Description

Cluster activities are not associated with content objects, therefore there is no direct way
for learner progress information to be applied to a cluster activity. IMS §S provides a
way to define how leamer progress for cluster activities is 1o be evaluated. A set of zero
or more Rollup Rules may be applied to a cluster activity and the rules are evaluated
during the Overall Rollup Process (refer to Section 4.6: Rollup Behavior). Each Rollup
Rule consists of a set of child activities to consider, a set of conditions evaluated against
the tracking information of the included child activities, and a corresponding action that
sets the cluster’s tracking status information if the set of conditions evaluates (o True.
1 True for [child

ivity set] then [action))ofa Rollup Rule.

Rollup Rules have no effect when defined on a leaf activity.

‘T " A
-
ra || v | s

Naver e L = _.“..l Sogne Incomplete
& b, L percenc | “

Figure 3. 7a: Rollup Rule Child Activity Sct, Conditions and Actions

3.7.1. Condition Combination
For each activity included in rollup, individual conditions can be combined to create a set
of conditions such that any nne individual condition must he True or all conditions must

ner
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Se 3.8.2: Roll,
ing Rallap Olyective Measure Weight (reter 10 50 up
- Adeasure Weight) o be 0.0: .—.—zn!._wu.uunﬂﬁ _wnn Nowe - The rollup rule condition evalistes 1o
Ohyjeceive 8*%%% e True i none of the children have a rollup
i Section 3.8.3: Rollup P, condition (the result of the Comition
; i%%i?s e e rogresy Conbination) yalue of Trila
T o g o This indicates that the activity is not included in the * At Leawt Count < The rollup rule condition
Completion) 1o be Falsa: have a Completed o Incomplete Rollup Action, evaluates to True if at least the number of
evaluation of Rollup Rules that . g children specified by the Rallup Minimsm
- Q.L%ﬁﬂ—.ﬂ,-bhaﬂgw.u,m.. Measure Clount attribute have & rollup condition (the
= By %E%&i indicates when an activity's rolled-up 1 ._.ml._a_..r._ ondition Combination) value of
éﬁ;ﬂﬂm be applied to the rolled-up objective satisfaction, i T Ee
P i ; . ! cvaluates 1o True if at least the percentage of
o By delind sous R __Entm.nw%h‘naﬂaﬁ...mﬂ_.ﬂ_n M.Mm___.,eaha..u. phooosirbeste
Required For Rollup Elements): These clements indicate, co :_..w.zunn:?!_.!! Percent attribute have a rollup condition (the
activity is included in the evaluation of Rollup Rules having specified Rollup - ﬂnﬂﬂ- %hiiJ
Source: IMS Simple Sequencing Behavior and [nformation Model [1]

Actions .

“ondil ied to all of the included activities (based on the criteria

”ﬂﬂiﬁhﬁnv .h.”-wh"q-ﬂi___“ﬁ rule evaluation. The Rollup ﬁ.?m?.. k.a.___?bu.h..lw_ clement

(refer to Table 3.7.4a) defines how the results of the included activity uo% r

evalustions are used 1o determine if the Rollup Action applies. The Child Activity Set
consists of a fixed vocabulary describing when the Rollup Action should be applied:

« Al (default valwe): 1f all of the included activities have a Condition Combinas
that evalusies to Tzue, then apply the specified Rollup Action. ot
® Anmy: If any of the included activities have a Condition Combination that
evaluates 1o True, then apply the specified Rollup Action. e
o Nome: If none of the included activities has a Condition Combination that
evalustes to True, then apply the specified Rollup Action. e
* At Least Count: If at least the number, indicated by the Rollup Minimum Cor
element, of the included activities have a Condition Combination that evaluate

When the At Least Count vocabulary is used in describing the Rollup Child Activity Set,
the value of the Rollup Minimum Count clement is utilized. The Rollup Minimum Cowunt
element is an integer value indicating the minimum number of activitics that must have

T
similarly to a quorum. The default value of the Rollup Minimum Counr element is 0. If
the value is left unspecified, no activities will be required during the rollup evaluation,
forcing the Rollup Action to be applied unconditionally.

True, then apply the specified Rollup Action. e
* At Least Percent. I at least the percentage, indicated by the Rollup Minim

Percent element, of the included activities have a Condition Combi fion tha
CrAlUAEs 4 ue, et apply Ui speciliod Auvidigs A i, i
Tabic 3.7.4a: Description of Rellup Child Aceivity Ser X

llagp Chald be set of children of the acti T
o Ser P psbgmmrtesios e activity whose data values e
*  All-The roliup rule evaluates 1o True ifand |

a P |

s
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: 4 c
Action i 3.8. Rollup Controls
Iil%lgg_ﬁiﬁq:ﬁa& set applies »
iiﬁiﬂgsh‘ sefined by the rule” up ‘
activities included in the rollup cvaluation &5 2 (refier 10 Se _va.mﬂiv_ﬂn-nainl%-o%;l-iiﬁl
risglatié:ﬁln e AP activity contributes to its parent’s rollup. Table 3.8a details the three types of tracking
;Erii‘ggﬂg able tus information (refer 1o Section 4.2- Tracking Model) that are permitied to be
7.5a restricted during rollup.
rabie 1.7 Sa: Dexcription of Rollup Actions Table 3.8a: Dexcription af Retlup Controts
. c
———— rﬂqgigﬂq?igg
sssocisted with the activity to True.
g%i&n?ii&%
associated with the activity to True
Not Samsfied Sttt
(jective Progress Stamus for the rolled-up objective
wased with the acty to True.
associmed with the activity is set 1o F; alse.
T mpeeted St the
»  Anemps Progress Searus for the activity to True.
o Ausemps Completion Stanus for the activity 1o True.
Incompic Set the 1.
*  Attempt Progress Status for the activity to True. P B
®  Anmempt Compietion Status for the activity to False. The Rollup Objective Satisfied element indicates if the activity’s tracking status
Sowce: TME Simple Seqmring Bebovior and lnbemtion i — %m%ﬂgk.ﬁggalil'l.ui
fodsl B Rules, having Satisfied and Not Satisfied Rollup Actions. This element contains a
boolean (True/False) value. The default value for Rollup Objective Satisfied, if not
defined explicitly for the activity, is True.
1 Ui Aordiugr Uopective Saiisfied o e aclivy is deiied as rasise, b LMD wili s
%!%.u%!lif!ﬂn!!.ugil
Eu.%ﬂ!&%giiﬁ'%l%i

information recorded.
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SUBPLIED Sy B EOOE UNDER THE LZC o, 1) ou
: ay for R
provides a way
%‘l‘i!ﬁﬂlﬂi more or less rele
gid!i%taﬁuﬂﬂﬁagﬁiﬁﬂ.o e, =
attained in mnother activity. The MES 0y oy clusters childre 3.9. Rollup Consideration Controls
.illrna»ﬂi:?:&ic&ii?&:ﬁ% it on the :
nomalized measure chuster. consider the activity (zed 3y default, IMS $S states Idren activities are included in their parent’s rollup
.l.lt&?.uh.pplrﬁ:ﬂi even if the activity has an Objective. | s e i e oy - 3
AMeasure during the Measure olhuy
* the activities are not tracked (refer 1o Section 3. 13 1 Tracked), or
= the activities do not contribute at all to rollup (refer to Section 3.8 Rollup
c

Controls)
If an activity is included in the rollup evaluation but it"s tracking status information being
evalunted (Rollup Condition) is *unknown™, then, in most cases, the rollup evaluation
will result in an “unknown™ value. Through implementation and community feedback,
ADL discovered this behavior was too strict for many common rollup scenarios. ADL
has defined a set of Rollup Consideration Controls as defined in Table 3 9a that further
refine the conditions under which an activity contributes to the rollup of its parent.

o 1o p

jons. This element contains a

Rules, having Completed and Incomplete Rollup Actions .
‘Faise) value. The default value for Rollup Progress Com v, if n

Table 3.9a: Descriprion of Rollup Consideration Comtrols

boolcan (True/
defined explicitly for the activity, is True.
If the Rolisgp Progress Completion on the activity is defined as False, the
consider the activity's tracking status information in any of its parent’s Rol es
have a Completed or Incomplete Rollup Action, even if the activity has tracking sts
information recorded. =

but 15 not suspended ot the Lmse of
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ioesupended - the -
the rollup evalust
S pret i s oo e 3.9.1. Measure Satisfaction If Active
suspended at
“Wh}l ation of a defined measure threshold (Objective Satisfied by Measure) is
. ifAmampwd — the child contributcs ndition Measwre Satisfaction If Active element indicates when an activity”
1o the rollup evaluation of 15 Poret ed measure will be applied to the rolled-up objective satisfaction. This
if it has been amempied a1 ] pplicd whenever the activity's satisfaction status is required and the status
1'1’.&53._3,..53 "  determined through a measure threshold evaluation (Objective Satisfied by Measure).
g lclﬂ“"nni!laseq. parcnt i This element contains a boolean (True/False) value. The defasult value for Meavire
e ot skipped at the time Satisfaction If Active, if not defined explicitly for the activity. is True.
—— activity's tracking Vocabulary: If the Measure Satisfaction If Active element is defined as False. the LMS
. snulﬂ!ﬂh-!&cﬂi_&% i?nﬁ%it?%;ilrgu%- c
“ompleted status of its parent. y objective when the attempt on the activity ends and the activity becomes imactive. Until
»  always - the child always h that time, the satisfaction status of the activity’s rolled-up objective shall be considered
contributes o the rollup evaluation Honknown™.
of its parent
.
of its if

but is not suspended at the time of b
the evaluation ]
= ifAnempied - the child contributes |
1o the rollup evaluation of its parent ...I.m.
of the evaluation e & ‘ 2
+  ifNotSkipped - the child contributes |
1o the rollup evaluation of its parent |
if it s not skipped at the time of the | _ _ .
For lncomplas icates when the activity s tracking Vocs ) ¢
ion contributes to the rolled-up
status of its parent. - & g
®  always — the child E b
”w_.ln_in.._u_—l.ﬂ-rin; ;
s

of its parent if it has been ed | _. :
rlluiil’nﬁl... : e
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- @L?Il?lilwnﬂg;
Sanstaction Measure

392 Reguired For Rollup Elements
contributing children heve a status of “unknown”™. This behavior c: st ” .

These Reguired jor Koliup clements mdicaie the circumstances under W hich.

WAL B A K O S T LS IO Y PO GALGITIAS UNIVERSITY. GMEATER NOIA - GREATES
O e ey e s 47 A A NRRES, ooy

*  IMNwSkipped: The child contributes to the rollup evaluation of its parent if it is
not skipped at the time of the evaluation.

The Required for Rollup elements will have itlig :
i .itudﬂfrﬁuiilisrif

uﬂ...n..i....a.- Completion 1o be False. - .
Ihe Required for Rollup element only affects children that contribte status information
uring rollup. ?E‘gp!'lti‘*
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Fubde 3106 Description of Objective Dexcription
Value S

i : active associated with  [Unique
_ Krd“-_-:u. of an objectiv ! -3
he [0 is a link o the corresponding
Object Progress [nformation. _
Wpoctrwe Satughed hfindcates that the Objective Mininm Saiisfie: can
ﬂ ﬁ{ng.. " [N ormadized Meavure is 1o be used (True or
to

A i

Figure 3.10a: Objective Description and Objective Progress Fnfe ior Rel
Each Objective Description consists of the following information:

default value defined for the Objective ID element. The Objective 1D element is
only required if an Objective Map (refer to Section 3.10.3: Objective Map) is
defined for the objective.

ADL Note: Although the data type for the Objecrive ID is a globally unique
identifier, the data type does not imply that Objective IDs must be unique across
all activities in an Activity Tree, but only unique within the scope the objective
will be used (accessed). By default, an activity will only be able to access

Objective Progress Information for the set of leaming objectives defined for the
‘activity — these are called “local™ objectives. For a given activity, all of its
Objective IDs must be unique to ensure unambiguous resolution of Objective
Proeress Information durine ceanencing evaluations Two or more activities
within the Activity Tree may define an objective with the same Objective ID.

ek |Savisfied by soassre is Troe.
oot shancs 0 Rolluob s s that the Objective Satisfied Status _ [Boolean e Objective Satisfied by Measure_(False — default value): The Objective Satisfied
:Ba@«ﬁ&!.eﬁlhﬁ&..%gaunﬁ by Measure element indicates whether or not the Objective Minimum Satisfied
up SR SROSCI e Bilen) durig Normalized Measure element, along with the objective’s me {c.g. score),
~ should be used to evaluate the objective’s satisfaction, in place of any other

Sowrce: IMS Simple Sequencing Behavior and Information Modei 1] ;
- method to determine if objective is satisfied (refer to Section 4.2.1.2- Objective
— _ DN P arir Safrmmaiionn)
<ty &Hu ot describe how a leaming objective is defined. used or intermrall  If Objective S .
e :Saa nun._.:n:n._..n u.u..uE.Wcﬁ._.: - n“:!-"um."_.:ﬂﬂn_m_m_ﬂﬂn”ﬁ?n associated with an activity ! will | g
object bl learner progress toward carnir P L  objective equals or exceeds the Objective
ahﬂ.,ﬂnﬁﬂﬂﬂnﬂﬂ ._,.n_“uuaa hﬂ;ﬁzﬁﬁ_ Sequencing aﬂioh.a Figu g, < M ized Measurs
Progress Information associated sg_hn-aﬂneﬂﬂﬁﬂ_“nﬂwmnﬂuﬂeﬁ\_ j SN g 1 ;.. ective Satisfied Status is sel o True.
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Figure 3.10.1a: Sharing Objectives Exampis

3.10.2. Objectives Global to System

The Objectives Global to System element applies 10 the Activity Tree and indicates the
scope of shared global objective IDs referenced in the Activity Tree. It also defines the
lifetime of Objective Progress Information (refer to Section 4 2- Tracking Modef) for the
“does not specily how to manage sets of Objective Progress Information or how resolution
of local and shared global objective 1Ds is performed. This clement contains a boolean
(True/False) value. The default value for Objecrive Global o System, if not defimed
explicitly for an Activity Tree, is True; shared global objective information will exist per

ner
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| [ ), i
S Simple Sequencing Behavior and Information

Sowrce: |M
ADL Note: In & SCORM Content Package manifest, the Activity Objective ID specified
in Table 3.10.3a is implicitly predefined by the context in which the objective map is
defined. The XML <mapintes element is used to define each objective map inside a
<primaryOpjective> clement or <objective> clement. The XML cmapInfo>
elemant is used to define objective maps in a SCORM Content Package (see the
SCORM CAM Book, Section 5.1.7.1.2: <maplnfo> Element). Each <mapinfo>
element defines one objective map for an objective that will implicitly use the Objective
od 1D of that objective as its Activity Objective ID. c
; 4 Each Objective Map defines a mapping of an activity's local Objective Progress
A Information to and from a shared global objective. The Objective Map is the key enabler
for sharing Objective Progress Information between activities. There are several rules

when applying objective maps:

* Each activity may have an unlimited number of Objective Maps.

* By default, no Objective Progress Information is shared between activitics. Each
activity must define a set of Objective Maps 1o describe how local objective

Objective Map
3.10.3. <hould relate local objectives with shared glohy
.-.l—nu..ab?tlﬂ.ﬁh”ﬂmnl access referenced sets of Objective Progress
objectives and when should
I . y

nformation.
Tuble §.10.3a: Description of Objective Map
Value S

- abjective associnted with nique None
crivity Objective[The identifier of a local i i dentifier slue is

/1] activity. Wnnnniqaisnaanﬂﬁo::n‘ Reaiical
iwity Objective ID. 1f an objective map is being

icfined for the activity, the Activity Objective ID is

information is mapped 1o shared global objectives.
* The Objective Map is utilized whenever local objective information is altered, as
described by the Tracking Behavior (refer to Section 4.2.1.7: Tracking Behavior).
« For a given activity, each local objective can only “read™ objective status and / or
objective measure from onec shared global objective. 1
For a given activity, multiple local objectives cannot “write™ information to the

< same shared global objective.

-

Ohjective  Jindicates that the Objective Progress Status and
nffead Shawuy ;i Satisfied Status values for the identified
i o

is operation does not change the Objective
nformation associated with the Jocal objective.

objective (dctivity Objective 1), should be
ferred (True or False) to the identified shared
ive ( Tarcer (Ohjective 1IN, upon
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i The normative Sequencing Hehavior Pseudo Code (refer to Appendix C') does not c
] explicitly state when the m-_la Children Process is invoked. The LMS is responsible for
P“gg ) ensuring the application of the Select Children Process is consistent with the defined
' information that indicates when value of the Selection Timing element. as described in Section 4.7: Selection and
iii.ﬂi"i_ lnlﬁlal-&awtn to be chosen. This enables a Randomization Behavior. Y
ﬁ”-i—!"q' LMS's sequencing implementation, H—m@ﬁ.ﬂﬂw 4of 3 Second. the Selection Count element indicates how many of the cluster’s children should
of an activity.” Table 3.11a describes ton be sclected. This element contains a non-negative integer value. The default value for
he & activitios on the first anempt ) Selection Count. if not defined explicitly for the activity, is 0. If the Selection Count
Controls. _ exceeds the cluster’s number of children. then all of the children will be sclected.
c

Third, the Selection Count Status element indicates whether the value of Selection Count
is valid. This element contains a boolean (Trus/False) value. The default value for
Selection Count Status, if not defined explicitly for the activity, is False.

ADL Note: For selection of a cluster’s children to occur, regardless of the value of the

Selection Timing element, the Selection Count Status element must be explicitly defined
to be True and Selection Count must explicitly be defined to be some non-zero integer.
O.»_n..imnn.-:on=.nn.§¢un2§lir';i'lt'

default. i
wE P

e n il eathuly..
i .“4||...
.

The Selection Controls clements have no effect when d
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Shhs A2 il . in

5 tered cluster ac!
-_uao..ann.nnq.!_-tn__ &s‘qauﬁuahan”ﬁ::mnialu Sequenc g Behavior) Content
. ization Controls to any lus the A Tree.

-
t&.ﬂgﬂinﬁoﬁ&.a&ﬂn child activities is
T “ﬂllﬂ.kii (True or Falsc).

Source: IMS Simple Scquencing Behavior and Information Modei [1]

The two Randomization Controls elements are tightly coupled. First, The Randomization
Timing element indicates when, if ever, the children of a cluster should be reordered. The

W
Randomization Timing element is a vocabulary with the following values:
e Never (defauit value): Randomization shall never be applied to cluster.
* Once: Randomization shall be applied before the first attempt on the cluster.
. _ﬂ. Each New Attempt: Randomization shall be applied before each new
attemnpt on the cluster.
c T o Code \

gu&ﬁmﬁﬂﬂcz:uusig w?gigﬂg.
with the defined value of the Randomization ?E#i&.
Selecrion and Randomization Behavior. |

&cluﬁrw_-ﬁﬁiﬂi!i tracking status information for the activity. All
3 n

FROM BIS FOR GALGOTIAS URIVERSITY, GREATER MOIDA - GREATER
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3.13.Delivery Controls

Ca_ very C w_ . Table 3.13a, descri ibe actions the LMS will take prior to an sttempt on

acti _c.?.. ing and al an..n-.n-ﬁn:ﬂnn:&. The Delivery Controls shall be used by
.Z(_ aid in ._..ﬂ_:s nagement of the activity’s tracking status information. The
eleme n__nuns.-.np_..n the LLMS can expect the SCO associated with the activity 1o
commun specific types of tracking information.

Tabie 3.13a: Description of Delivery Controls 2

lactivity, unless other sequencing information

prevents it

How the tracking status information is tracked and

recorded is not specified.

] Completion Set by |indi whether the Attempt Completion Status  poolean alsc
i omtert the activity will be set by the activity’s

| 3.13.1. Tracked
5

?ggiiﬂlﬁ%;giﬁnsg
7 Tracking Model) is being managed for the activity. This clement contains 3 bogtean

ﬁqn:n\nnp!&.ir.o. ggﬂiﬁ?iﬁi%% for the

activity, is True,

If the Tracked element on an activity is defined as False, the LMS will behave as if it
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i a “read” Objective Map exists then the information will be
as collection (refer

used to initialize the SCO's Run-Time Environment cmi .objectiv
o Section 4.2.17: Objectives found in the Run-Time Environment book).
n ui

ANCCSIONs.

3.13.2. Completion Set by Content

The Completion Ser by Content element indicates that the content object associated with
the activity is responsible for communicating whether or not the activity is complete; this
information affects the activity’s Attempt Progress Information (refer 1o Section 4.2:

Tracking Model). This element contains a boolean (True/False) value. The default
value for Completion Set by Content, if not defined explicitly for the activity, is False.

If the Completion Set by Content element on a leaf activity is defined as True, the LMS
will make no assumptions concerning the Attempt Completion Status for the activity; that
is, if the activity's associated content object does not communicate completion
information, the activity’s completion status will be “unknown™ — Attempt Progress

Status will be False.

If the Camplerion Set by Content clement on a leaf activity is defined as False and the
sctivity's associated content object does not communicate completion information, the
LMS will assume the activity has been completed when the current attempt on the

activity ends — Attempt Progress Status will be True and Attempt Completion Status will

be True.
ADL Note: The default value of the Completion Set by Content element is False,
enabling noncommunicative content objects (Assets) to take part in sequencing strategies.
Fven when the default value is used, information communicated by a content pbject will
always be used if it exists and the LMS will not change that information. In general, itis
unnecessary for a content developer to explicitly include this element and set it to True
in the specified sequencing information associated with an activity. i

The Completion Set by Content element has no effect when defined on a cluster: T,

SUPPLIED BY BSB EDGE UNDER

THE LICENSE FROM BIS FOR GALGOTIAS UNIVERSITY, NODA - GREA
M moan . GREA }
........ giigeg.ﬂ.ﬂuiga.i.? i
gﬂ_‘%us

ner

contains a boolean (True/False) value. The default value for Objective onien,
ifnot defined explicitly for the activity, is False. =i .

If the Objective Set by Content element on a leaf:

will make no assumptions concerning the G-g .&Rﬂ%—u gﬂnm—l.lﬂu.n—. wl—“n.bﬂ?tﬂ.ll e
.._,.__R_-Eu, objective; that is, if the aclivity's associated content object does not 5
communicate success information, the rolled-up objective will be “unknown™ —
Objective Progress Status will be False. i

:.43. Objective Set by Content element on a leal activity is defined as False and the
activity's associated content object does not communicate success information, the LMS
i__u_r“um..._...-n:.n-n..?a.u 3:&...83?‘!«'%&?&[5 =
on the activity ends — Objective Progress Status Ohbjective Satisfied

Status will be True. e o i

nm.w.,mﬁm The default value of the Objective Ser by Content element is False,

[ ing noncommunicative content objects (Assets) to take in sequencing strategies.

Even when the default value is used, gs&rﬂ.ﬁ-in&asﬁ
always be used if it exists and the LMS will not change that information. In general it is

unnecessary for a content developer to explicitly include this element and set it to True

in the specified sequencing information associated with an activity.

The Objective Set hy Content element has no effect when defined on a cluster activity.
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SECTION 4
Sequencing Behaviors
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ii!iiiﬂﬂﬂ““!ﬁﬁ:?sﬂ_ﬂ_ﬁxoﬁ aeroriag
-
4.2. Tracking Model 5
enable conditional sequencing of activities, information about a learne raction
iii%iﬁwiﬁ.%i¢?§”@3 ined and
managed. %%!?ﬂl&!.—!i-ﬂﬂn or
il”ﬂ“&i The set of data model elements that desc be the track
s :

SCORM does not impose any implementation mnaae_uu_ﬂn.:u how the trac!

¢ i 3

Figure 4.2.1a: Relationship between the Run-Time Environment Data Model and the Tracking Model

4.2.1.1 Tracking Model :

All activities have associated tracking status information specific to each leamer that
xperiences the activity. Figure 4.2.1.1a shows an example Activity Tree and the

tracking information associated with each activity. It is assumed that an LMS updates

4.2.1. Tracking Model Overview
L4

ki
tracking in oi&gl;geﬁgil‘irl

In previous versions of SCORM, the only data model that was specified was the SCORM
Run-Time Environment Data Model. This information was used to track the learner's _
interaction with a SCO. With the addition of sequencing, an additional data model is
specified for an LMS to manage — the Tracking Model. The Tracking Model is a

coliection of dynamic sequencing state information associated with each activity in the
Activity Tree for each learner. The initial (default) values for all of the Tracking Model
clements are defined. During a learning experience, Tracking Model elements will be
updated to reflect learner interactions with the currently launched content object.

The SCOPM Pun-Tire Favironment Data Mode! defined in the SCORM RTE book is »
used by SCOs to communicate information about a learner’s interaction with that content .
object (c.g., status, scores), Some SCORM Run-Time Environment Data Model elements

i .1a

. ._J.
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g 4.2.1.2 Objective Progress Information
:$ T : An activity may have ¢
: scribe how a ive is

ner

information that allows

enabling conditional Il .

The sequencing characteristics of each tracked objective are described by the Sequencing

Definition clement Objective Description. For each atiempt on an activity, a learmer gets

one set of Objective Progress Information (Table 4.2.1.2a) for each objective associated

with the activity. The elements described in the Objective Progress Information are c
erenced in the Sequencing Behavior Pseudo Code (refer to Appendix C) during various

rocesses. The Objective Progress Information table defines default values

sequencing p

or ¢ il
by the L sequenc mplementation.
able 4.2.1.2a: Objective Progress Information
: Model
Figure 4 2.1.1a: Tracking 48 . S : e - o
Changes in the value of tracking model elements for an activity may un._..oﬁ the cn_:o.om ek l..-..ﬂﬁ& _w_llnm : _oInB. ve currently boclcan
the activity’s parent tracking status information. The process of evaluating the tracking A Ihjective SatigfiedIndicates the objective s saisficd TTros s :
status for an activity based on a change of tracking status of one of its children is referred {Status alse).
1o as rollup. The rollup behavior is initiated by the LMS when tracking status determination or ing of satisfied (or]
iiUKE«%E.ﬁgAQEﬁEﬁJ. satisfied) is not defined in this model.
value is unreliable unless Mjective
Status is Troe,
W OMjeciive the objective has a measure value

The Tracking Model describes the information that must be maintained by a system that
delivers “tracked”™, Tracked equals True (refer to Section 3.13. 1 Tracked), sequenced g
Eﬂn«i.;r?ﬁﬂifisgﬁngaggwag?« . ravus True or F
e . -ti 4 ;
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easier to read in this book, only one (-
Tio ke the descriptions of soquencing behaviors SASEC 12 TCIC L\ heo e 1o |
I v
clement will he wsed 1o describe cach pait 80d a6 BICEEIL e rited using the | e ot 12.25CO being lamuuhol s L MS shalf et dos S0 & c
set of valid values. For example, Objective _ ..2....._ .m:_“::._:.s.__ Data (cmi . objact Lves) with the information maintained by the
Following vocabulany J ¢ .f._h.n u Hﬂzz Progress Information if the sctivity is tracked (Tracked equals Tcus).
o “satisfied” - Objective Progress Status sct 10 True; Objective Satisfied Statuy Objectives of the SCORM RTE Book [4] describes how this is done.
ey - IM Objective Progress information is retrieved from a shared global objective during &
5 = _ Objective Progress Status set 10 True; Objective Satisfied sequencing process, the state of the local Objective Progress Information is unaltered.

Starus sct to False When an attempt on a tracked (Tracked equals True) sctivity ends, “write™ objective

Elirggﬁugﬂ..aﬁ:uo . :1.355«&. Il a Write Objective Satisfied Status andior Write Objective
Similarly. in addition 10 its normal floating point range, Objective Normalized Measure M:_S Oﬂ“ﬂﬂ%ﬂﬁi}n_ﬂiil!v‘r'ii c
will be & < as having the valuc “gynknown™ to represent Objective Measure Status Status and/or Objective EL&* Progress Siatus and Objective Sotisfied

described - Objective Normalized Meavure) are copwed
sct to False. Mﬁﬁ&atﬁ.&;&i!'lﬂ[[‘li Any existing
IMS SS diffcrentiates between local and shared global Objective Progress Information. aq%oqcmﬁnanﬂa Information of the shared global objective(s) is unconditionally

2 tion initialized for each objective fi i

cach on an activity is “local™ to that activity WEVET, Sequencing
Eigiliﬁg. e Map links “loca Objec rogres ormati ' 4.2.1.3 Activity Progress Information
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s o A0
1 5
sescribes the degree of completion of the current -
- .’lﬂtﬂt&ak‘lﬂn% version of IMS 55 does not utilize the - 42.1.8 Aviteity Siiink b
a 2 -
Anrempt Completion Amown. A i _cgn.._n-a:a..__:-.?-g_:lp havi an LMS ¢ msietai sddisions
ADL Note: SCORM does not define any additional behavior for this element. ks information for cach activity in the Activity Tree on a per learner basis. This information
: utilize this element as they hoose, so long as they E B is called Activity State Information as defined in Table 4.2.1.5a. and this information
Implementations are free 10 (vefer to Append Sequencing exists for cach activity o . SR
iiflﬁnnn_._i:v_ ! . L M,.c.“_.qm..n_m_i.q.wﬂ.n Information table are referenced in the Sequencing Behavior Pueudo
abso ¢ e (refer to Appendix C) during various sequencing processes. The Activity State
Anicogy Absoluse Duration is the otal lute duration of current attempt on the _ | Information table defines default values for each element. The default values are utifized
. : until the elements are explicitly set by the LMS’s sequencing implementation. o

ADL Note: SCORM Sequencin does not require th ua :n_,c..._ |
based sequencing information :m,. most limit cond and some rule actions) Table 8.2.1.5a: Activity State Informasion
Therefore, an LMS is not required 1o manage men _.—_._ﬁ lement has
value. that value may not have any effect on the sequencing behavior.

e Attempe Experienced Duration is the total experienced duration of current atte mpt
ADL Note: SCORM Sequencing does not require the evaluation of duration-
based sequencing information (c.g-, most limit conditions and some rule actions).
Therefore, an LMS is not required to manage this element and if the element has a

valuc, that value may not have any effect on the sequencing behavior.

The description of Atiempt Progress Information utilizes data model pairs — one element
describes the tracked data and the other describes if that tracked data is valid. For ]
example, Attempt Completion Status describes if the attempt has been completed or not, The Activity State Information elements are managed as follows:
and Attempt Progress Status describes if the value of Attempt Completion Status is valid.
The detailed sequencing behaviors reference both values in the data model pairs. _ ® Activity is Active is set to True when an attempt on the activity begins and is set
p 1 1 to False when the attempt on the activity ends. For a given leamncr and a
specific Activity Tree, this clement has several characteristics and effects in the

Because tracking model is a run-time data model, implementers are free to represen
these values as they please to optimize their system; however, their systems must exhibit
the sequencing behaviors described in the normative pscudo code (refer to Appendix C). 1

To make the descriptions of sequencing behaviors easier to read in this book, only one
elemert will be psed tn deceribe 2ack .:_._T. and an “ankrawea™ valpe willl he addad 10 it 4
vocabulary. For example, Attempt Compietion Status will be described using the
following vocabulary:

* “completed” - Auempt Progress Status set o True; Attempt Completion Stafus

context of various sequencing processes:
o active path” in 1 tin

o Only one (or no) leaf activity may have Activity és Active set to True st
activity must be the Current Activity. 5

o The ggi&!iil!uﬁs if it has

scf lo True

* “incomplete” — Attempt Progress Status sct o True; Attempt Completion

Status sc1 10 False ]

* “unknown™ — Attempt Progress Statuy set 1o False .

Similarly. m addition w their defined duration type, Attempt Absolute Duration and.
represcnt Aniempt Progress Status set o False. bl
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“ The Global State nﬂ-io&_glolllg
- Aiikagignl%-na in the Activity Tree being
z.a-nrn&wa!r?__m i%ggﬂnﬂni
giﬁ_ﬂh?;;lg
behaviors, All of this activity® ii!ﬂgk.ﬁn‘”ﬂls
c

Xt
previous tracking :._oa.ﬂ_ state; n
r maore ‘.._n._.- _hnun ing how a _n.O
Section 4.2.8;

tracking information will be in nitialized. For
!nﬂ“&»i&ﬁ-ﬁ of its associated activity, refer
Exit, of the SCORM RTE book [4].
wailable Children maintains an ordered list of the activity’s children vni_.s
stuselise hile performing sequencing VIOTS. True., The Current
H&FHE&:%. o nﬂ.un_ Bmﬁahauﬂ = :ﬁhﬂﬂ cluster. This element is processed. Activity defines where all sequencing requests are
itly utilized during Navigation Behavior, Terminal havior, . .. .
w.ﬂu&w?iﬂa:nhi ior, and Deliv na.w.....s or as the sct of children mphmu While processing sequencing requests are defined in the various
be considered for sequencing. uencing Request Processes (refer to Appendix C: Sequencing Behavior
B Pseudo Code) as starting at the single Current Activity element, implementations
ADL Note: The LMS’s sequencing _.._.__u ementation must maintain an ordered list are not required to use one and only one eler
of author-time defined activities for a cluster. This list is utilized durin 5 conform to the normative behaviors described in the Sequencing Behavior Pseudo
Sclection and Randomization Behav %3»&«2 the A —ﬁ_m?._ ﬁ.b..a_wm ribute. Code; that is, they must appear as if they are only utilizing one e For
example, an implementation may want to track the most recently delivered
activity as the Current Activify and the most recently terminated activity as the
First Candidate Activity — and use the First Candidate Activity as the starting
activ &?aﬂg_ﬂﬁvi

4.2.1.6 Global State Information
The LMS’s sequencing implementation maintains additional state information for the
Activity Tree. This information is called Global State Informat oauun_ ﬁ:ﬂ& Table
4.2.1.6a. The elements described in the Global State Information table are r —.aano d in

the Sequencing Behavior Pseudo Code (refer to Appendix C') during various sequencin g
processes. The Global State Information table defines default values for cach clement.
The default values are utilized until the elements are explicitly set by the LMS’s

sequencing implementation.

Tabie #.2.1.6a: Global State Information

Activity

wrrent Activity !___.qli.r.._..r.s..i Acthvity.
Fl.ll.nrnﬁ.!_.i etivity is the
%r&rii

the lcarner, igg
rlli.w;.-l'i
the most recently
iiillﬂ
lill!iwom!-_l.

l-lniﬂmlit m _.f R
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'rocess Termination Request

Roiiup Frocess is 19

. During the Terming

on the Current Acti
during the Exit Acti@

is not suspended,

- The Sequencing Bel

result in a delivery 1

. The Delivery Behav

delivery request is v
invoked. During thi
and an attempt is sta
attributes of Activity

False.

8. Repeat at Sten #1
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. -
when o “read” objective A -.a_ma_n __f._
objective has a known state. Ty 1 cv s Soqupe g oY R c
Objective Progress nformati set of Objective otk —
4. To ensbic multiple activities to reference (e BT UG yjes that wish o i 4.3. Overall Sequencing Process
Information, !%&E:ﬁuﬂmﬂ f Objecti gress Information i N ? :
E?gislsmaﬁn.m!: 1 Objective Map defines a relationsh | Theinformation in this section is intended to supplement, not replace, the Overall
o E.guwlﬂoaaﬁghu.&iﬁﬁ& mmmmmmm objective. Process Behavior section of IMS SS. Refer to IMS SS for more details.
lg u i
g!u?dﬁa&ongua__ﬁhﬁﬁa. S Hﬁgunng It defines how the various sequencing behaviors are applied
write Objective Map will S¢ th ,Onhﬂnuoﬂw@nws M.M_._n_.ﬁc nnnnnn . M....a-.”w—oi.m...w und.-ahrgﬂﬂ. s BNSsing Process enclgeulates c
to the correspo i_..__.,qa_“__nhw% changes (usually because a SCO as . z-«.-ﬁngt.. s et B —
Oiﬂcﬁiﬂ.au_ﬁﬂ ). write objective Buvmmﬂonqoaon_..aw...mn ! i dg.iliglii
reported be applied several times while the activity 1S active, 2 ...u!.ur__nn ination and sequencing requests.
objective maps may b least once when an attempt on the activity igg.lgf!!iig!%;
but they must be applied at i how the state of the Activity Tree is updated and if some action should be
s | e N
: g iectives jated with the same activity . llup avior — how - for Svicies is
%ﬁﬁu the same shared global objective: this would derived from the tracking information of its child activities.
create non-deterministic behavior. . mgiggglg-u.!? Svitics ina
i g nghﬁzﬁvngginii
« A read Objective Map will read the shared global objective clement(s) = * Sequencing Behavior — Describes how a sequencing request is processed on an
whenever the corresponding local objective element is required by the Activity Tree in attempt to identify the “next™ activity to deliver.
T ! i * Delivery Behavior — Describes how an activity identified for delivery is validated

for de gty .
ADL Note: A local objective can only read from one shared global livery and how an LMS should handle delivery of a validated activity.
objective; otherwise, non-deterministic behavior may result. . k
5. Ifa local objective has Objective Satisfied by Measure equal to True, ﬂ.= atiempts
1o access the objective’s Objective Satisfied Status will only use its Objective
Normalized Miasure evaluated against its defined Objective Minimum Sarisfied

Normalized Measure threshold. This evaluation will be performed instead of
using any available local or shared global Objective Satisfied Status,

ADL Nuie: Evaluation ol & defined measuie Uueshold (Gopecive Suitsfied by 4
Measure) is conditional on the state of the activity and the value of its Measure
Satisfaction If Active element. If the activity is active (Activity is Active equals
4Eui?§§§ If Active is equal to False, no measure
threshold evaluation shall be performed - the satisfaction status of the activity
shall be considered “unknown”. & il o R
When this evaluation is performed, an LMS |
ll::a...lﬂ.jnkx __
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Figure 4 3a - Conceptual Model of the Overall Sequencing Process

IV 55 describes the behaviors listed above as independent, stand-alone processes thal
all act on the same data model — the Tracking Model (refer to Section 4.2). The
Conceptual Model of the Overall Sequencing Process (Figure 4.3a) graphically depicts
the relation of the various sequencing behaviors to one another, the Activity Tree and the
tracking model. The entry point for the Overall Sequencing Behavior is a navigation

request issued by the LMS. Typically, navigation
some learner-triggered navigation event or a

Section 4.4.3: Navigation Requests). The exit
is either the identification of the “next™ activity
exception. If an activity is identified for deli

L~

NOM
DA F....:....!bc!no&!:igin: ) DATED 2021-07-17 AGAINST OUR ORD. REF. BIS-20210716-5
IS/ISONEC/TR 291634 : 2009

mn_n___n_._n__.._w Behavior Resuly, and further. that the indication allow for graceful
continuation of the sequencing session.

The Overalf Sequencing Process exhibits the behavior of the sequencing loop when a
&uﬂﬂnca{__vn.ﬂ _”m S€SSion starts and ends. The steps of the sequencing loop are described in
i w.

4.3.1. Sequencing Loop
Begin Sequencing Session*

(1) The learner initiates access to the LMS (e.g., accesses the system, logs in, etc.)
and establishes a context within a particular unit of instruction (e.g.. selects a
course, a content organization, etc.).

(2) ThelMS initiates a sequencing process by issuing a Start, Resume All or
Cheice navigation request. *

If the previous sequencing session ended due 1o a Suspend All navigation

request, then the LMS should attempt to start the sequencing session via a
Resume All navigation request.

An LMS shall attempt to begin the sequencing session via a Start or Resume
All navigation request, even if a Choice navigation request is available.

. Prior to the beginning of a sequencing session, the Current Activity shall be
considered to be None (or undefined).

(3) The Navigation Behavior translates the Start, Resume All or Choice
navigation request into the appropriate sequencing request and processes it.
The sequencing session “officially™ begins when an activity is identified for
delivery — one successful pass through the following Sequencing Loop.

Once the sequencing session has begun, the Suspended Activity shall be

wansidered o be Noae (On wndefined).

Start of Sequencing Loop

4 Based on the sequencing request and using the information in the tracking

3 status model and the sequencing definition model, the Sequencing Behavior
traverses the Activity Tree to locate the appropriate activity to deliver to the
learner. If no activity is identified for delivery, then the Overall Sequencing
glﬁii!ﬂmﬂnﬂ%;gglismﬁms.

(5)  The Delivery Behavior determines if the identified activity can be delivered,
and if so, prepares to launch the activity's associated content object to the
learner. If the identified activity cannot be delivered, then the Overall "
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tent object The sequencing processes are
| iﬁtﬁt&n%miiggg o

(10)
learner ‘iﬂ“ to suspend or end their attempt on the Activity Tree's root
activity, the sequencing session ends. The behavior of suspending a
sequencing session is specified; the behavior of ending a sequencing attempi
and the persistence of the activity state model after the end of an attempt is
unspecified and left to the implementation,

{11} If the content object triggered the navigation request by terminating. it may
report additional values that update the Tracking Model. The attempt on the
activity then ends. The Rollup Behavior is invoked to determine the effects of
any state changes that occurred because of the learner’s interactions with the -
content object. The Rollup Behavior updates the tracking status model for the i
activity and for any of its ancestor activities within the Activity Tree. j A

(12) The Sequencing Loop repeats, beginning at Step 4, until the sequencing -
session ends**. ]
™ After the sequencing session ends, the Current Activity shall be considered A

F

to be None (or undefined).
Although the Overall Sequencing Behavior shows how the various sequencing process
are related, implementations are free to invoke the individual sequencing processes at any
time outside of the context of the Overall Sequencing Process. If they do so, they must .
provide sufficient state management to ensure the tracking status model for the activities
E?gﬂaglﬂg%rgggv&g-sngh
DEYUCACINY £ rocess W 8 Day IGaLON Feguest is processed. A CONTON scenaro for E
Egigaﬁnggﬁgmuﬁig 3
navigation requests, ensuring that only navigation requests that would result in launching
-gg.aillgfﬁgi user interface that only
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4.4. Navigation Behavior | provided navigat
r tion contro,
, : ) 335.7@5“-‘3 Is are rendered, how they are triggered or what navigation @
Navigation behavior is the primary entry point into the Overall mqa.“_nznm:_w Process. It 2 SCORM also provides the . =
provides the means for learner and system intentions to be 335.._:.91.& to the LMS’s . to identify that the content is (via <adlnav:presentatien>) for a content developer
sequencing implementation. The external events that indicate navigation intention are . cascs, the LMS is Suqdqﬁr.n%o!lu_a within the = ;
called Navigation Events. The means to trigger these evenlts are called Navigation 'y redundant and voﬁa.k__._v.ﬁ. honor the request of the content and 1o not !ﬂ«rr_. l-..q__-._l
Controls. The LMS is responsible for processing Navigation Events and invoking its Additional inf 3 confusing user interface controls.
sequencing implementation with a corresponding navigation request. R ormation describing navigation i
Navigation Model (refer to Section 5- qfuﬁdh!“al be found in n.mmoq_.!
4.4.1. Na .
vigation Events 4.4.3. Navigation Req: y= 2
Navigation Events are external (to the LMS’s sequencing implementation) events that The Overall Sequencing A .
indicate the learner’s or system’s intention to navigate through content in SOmMe manner. sequencing %Eﬁh“.ual fhnﬁa when a navigation request is issued to the LMS’s
These events are typically triggered by th learner through user i terface controls; defined in the Sequencing wnﬂ.._n_ _n ._u!_._ﬂl”.. request is issued, the behavior as
bowever, an LMS is free to trigger pavigation events. SCORM does not place any with the Overall Sequencing Process. (refer to Appendix C) must be applied. beginning
restrictions on how na igation evenls arc Irgg red. SCORM i At 3
8.:.&-«.5 must accept the following H :
When a navigation event is detected, the LMS must respond in one of tWo ways: corresponding behavior as defined in Table 4.4.3a. B et st A she
1. lgnore the event — The LMS must ignore navigation nts whose processing Table 4.4.3a: SCORM 2004 Navigation

(through the Overall Sequencing Process) would result in nothing to deliver; thi = . by samed

is an undesirable system state (experience) for the learner. SCORM does not

place any requirements on how the LMS determine f a navigation event will

result in nothing to deliver. For example, if the learn is currently experiencing

nﬂ%%%g with the last leaf of the A tivity Tree, the desire to

continue to the next item would result in nothing being delivered; the LMS must is True, issue an Exi terms

ignore the Continue navigation event.

2. Issue a navigation request = The LMS must translate the navigation event into its

corresponding navigation request and invoke the Overall Sequencing Process.

4.4.2. Navigation Controls
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* A Previous navigation request is isswed and the parent of the Clorrent Activity
does not have the Sequencing Control Mode Flow set o T . of the parent of the
Current A } he Sequencing Control Mode Forward Only set to 74l se.

s it?

8 <37fi
!

!

!
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ailable to the LMS’s

tempt on the Current Activity
58 defines several types of
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Several of the Tracking M3
and the other describing }
evaluation of these elemer £
when the underlying track
Operator and the Conditic
include unknown values a

Table 4.5.2a;
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will not affect TR AR
v hgk_ﬁnﬁnuﬂ.ﬁq s tracking information. If the termination request is =
o Suspended: Thiy | L cncing session cnds.
h D,E..__ﬁ:m; I8 18 caused by a Suspend All termination request. The attempt on
te session eads ﬂﬂn&iﬁgﬁgsgigéga
i e L T e
those processes. Rule Actions, Post Cond an ] would . . <4
ﬂ_v. during ﬂnam:ﬁ.wuﬂ_wﬂwww m‘oﬂﬂmxﬂn-nmo: Sequencing Rules are only evaluated iy enu that sequencing session by experiencing the Current Activity.
during the Sequencing Exit Action Rule Subprocess of the Termination Behavior.. '19... Termi Eﬁnﬁgg most common termination request will be Exir. The
Condition Sequencing Rules are only evaluated during the Sequencing Post Condition ..uap.nﬂ_ﬁu Ko mg_ﬂq—.&.ﬂnn—ngg during an Exif termination
Rules Subprocess of the Termination Behavior. i y b
A During the End Attempt Process
For example: i1y Wi
. T X current bty 2 . = .
« If not satisfied Then retry: Process a Retry wn.am.__n:_a.:m request on the activity if ¥alio mol.“.m.ﬂﬂoa“—o?ql Activity will end (Activity is Active set to
the activity's objective status is equal to not satisfied. x - (2)  The content object Eguii..gn 3 - E y
vity if the activity has that will affect the activity's h the activity may report status information

= If attempted Then exit parent: Exit the parent of this acti
been attempted. (3) If the content object associated with the activ
e Ifattempted Then exit all: Exit the Activity Tree and end the current 3 information, the LMS’s : anﬁlinc&?ﬂsﬂﬂpﬁng 5
sequencing session if the activity has been attempted. tracking information to .nn_.:na _n_l.._ ESEE.B activity
4) —H?gﬂaﬂgna%qggﬂa& h _= . the —

Engv_ah&oﬁﬂvg_g_w,ni:—aaoaaqnuu-wﬂnuowﬂa;o:nm:wﬂpnmg have ended in a * i b S .

may be defined for an activity. , contentobjec ot i B N s . T

ADL Note: Content developers should remember that Post Condition rules are only () el aunhn_ﬁsa ~ iracking information from the Current Activity is

evaluated on the Current Activity. 1f the intended sequencing strategy requires that a Post P Activity Tree, through the Current Activity s ancestors.
During the Sequencing Exit Action Rules Subprocess

Condition action be applied to a cluster activity, the cluster activity must be explicitly

exited through an Exit Action rule before the Post Condition rule will be evaluated. (6)  An exit action rule may be defined on one of the Current Activity s ancestors,

causing the current attempt on the ancestor to terminate, rollup to be
performed and the ancestor becomes the Current Activity. 22

During the Sequencing Post Condition Rules Subprocess

7 It the Current Achivity is not suspended, the Current Aciivity s Post Condition
rules are evaluated. These rules may cause ancestors of Current Activity o
terminate (Exit Parent and Exit All rules), or they may indicate a sequencing
request (Contine, Previous and Retry rules). 1f an ancestor of the Current
are evaluated on it (this is a recursive operation). If a sequencing request is
. indicated, the request is returned to the Overall Sequencing Process and it
Termination Behavior as an “absolute™ operation that may move the
because the Sequencing Behavior (refer to Section 4.5) begins
nt Activity has already ended and that the state of the

e 7 b PSR

4.5.3. Termination Request Process

The infarmation in thie ecetinn ic intended to copplement not replace the Termination
Behavior section of IMS $S. Refer to IMS SS for more details. Implementations are
required to exhibit the normative behavior described in the Sequencing Behavior Pseudo
Code (refer to Appendix C) instead of the pseudo code described in IMS SS. ,,.
The Termination Request Process is invoked by the Overall Sequencing Process to end
the attempt on the Current Activity prior to processing a sequencing request. The current
attempt on the Current Activity can end in one of three ways: -
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The only requirement for -mﬁww_ﬁﬂ.o:mﬁn (refer to Appendix C) instead of the
ven_.nonﬁ 3““ ﬁﬂﬂwﬂ!: sS, when the Overall Sequencing Process is invoked.
That is. when an LMS determines that a navigation request mrcp—nn%n :O“.WHM.MQ?H .
Overall Sequencing Process is invoked, the current n.nn_._._u_.. on the Curre 5:“.. 1
appear to cnd as described in the Termination Behavior, prior to processing any pending
SOQUENCIng request.

4.54. End Attempt Process
The End Attempt Process is a utility process that is invoked when an nn:i.a...nxmﬁ
normally. This process ensures that state of the terminating (“exiting™) activity is up to
date and that information is propagated through the rest of the Activity Tree. The End
Attempr Process does not change which activity is the Current Activity.
The following actions occur during the End Attempi Process:

If the terminating activity is a leaf and its associated content object is a SCO, the

SCO may indicate that its most recent learner attempt ended in a “suspended™

-
state — the SCO set cmi . exit 10 suspend. The LMS’s sequencing
ity a

implementation will use this information to “suspend” the current attempt on the

activity.
e Ifthe activity is

ADL Note: Because attempts on activities only occur within the context of an

attempt on their parent (ancestor) activities, if any leaf activity in the Activity

Tree is suspended, the root of the Activity Tree will also be suspended. In this

o cluster it is “suspended™ if anv of ite children are “suepended”

situation, a stari navigation request would not result in a new attempt on the

of the Activity Tree, it would result in the previous attempt “resuming”. _
* Ifthe terminating activity is a leaf and its associated content object is a SCO

dats mapping detailed in Table 4.5.4a, in the prescribed order, occurs imme

after Line 1.1. of the End Attempt Process pseudo-code (refer to Appe

(/P 4), prior to continuing the End Attempt Process. For mort

describing the data mapping, refer to the corresponding sec

RTE book [4].
...‘fl.u

ED AY BSA N THE LiGE
A «—:..:_._!_ﬂclg!.-:!r.l-._._

! FROM BIS EOR GALGCOTIAS UNIVERSITY, GREATEN NOIDA - GREATER

EDGE UNDER T NEBE FRO 5 F
odu ) DATED 20@1-07-17 AGAINST OUR OAD. REF  BIS- 200107 16-5
ISASONEC/TR 291634 : 2009

ner

En_q.ign!!g:ﬁﬂigwmi_—is!bgi
Abandon All Navigation Request, the data mapping described in Table 4.5 4a
does not occur - an abandoned attempt does not cause the End Attempt Process to
be invaked and does not affect the state of the activity. .
ADL Note: The objective that contributes to rollup has two potential sources of
state when a SCO terminates — from the SCO's objective collection
{cmi.objectives,xxx) and from the cmi .success_status and
cml.score.acaled data model elements. If the SCO only provided information
from one source (through a call to Setvalue ()), that data shall be mapped 1o the
activity's objective that contributes to rollup. If the SCO provides information c
from both sources, the data from the cmi , success scazus and
cmi.score. scaled data model elements shall be mapped to the activity’s

¢ that contributes to rollup.

objectivi
Table 4.5.4a: Run-Time Data to Sequencing Tracking Data Mapping Summary
t Data Mode -

Normalized Measure = the
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A cluster will always |
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Figure 4.6 3a: Exampie Of the Measure Rollup Process

4.6.4. Objective Rollup Process

is{igg!rinai&u%ﬁﬁﬁna&oﬁ?n%
i%tglsﬂauissgggd..alnpnn»!n:a :
lnot satisfied”. nl%ggﬂﬂtsgigfﬁ 3
ollup Objective Sarisfied equal 1o True. There are three methods of rolling up objectiv
formation. The first method that applies is the only one used to evaluate the objectiVt
lll.l-nr_lq. a
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3. Default Rules — If no Rollup Rules are defined on the activity that have the
SOl Sadcxficd OF Aol saijicd, e delault roliup ruies are.

* [fall satisfied, Then satisfied

ner
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Figure 4.6.4d: Objective Rollup fgnoring Measure Using Default Rules

4.6.5. Activity Progress Rollup Process

The Activity Progress Rollup Process sets the cluster’s activity attempt progress status to.
“unknown”, “complete” or “incomplete™. It only includes children that are rracked
and that have Rollup Progress Completion equal to True. There are two methods of
rolling up progress information. The first method that applies is the only one used to
evaluate the progress status of the cluster. : K
I Using Rules: If any Rollup Rules are defined on the activity that has the action
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Behavior, during Sequencir
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The only requirement for a
Randomization Processes b

Sequencing Definition Mod

¢ Never; Never g
child activities will
* Once: Apply th
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SUPPLIED B BSS EDGE UNDER THE Lm0 gy g0 07-17 A === -
PO T = 3
activities be presented to a learner. The
ivities, retaining their relative o
ideration during the

&%ﬂl%ﬂ!.&oﬁ-ngﬁ.
selection process selects a defined number of child acti
order. ?igaﬁﬁaﬂgc.nnﬂi!?zq for considera
VATOUS SEqUENCIng processes. '
4.7.2. Randomize Children Process
The Randomize Children Process enables a content developer ¢ order
which activities are experienced by arner to enable different learners to experience the
same set of leaming resources in differen orders. The conte loper can define that
the cluster’s available activities (those defined by the de pe those selected
during the Select Children Process) be reordered randomly. The randomization process
does not alter which sctivities are contained in the sct of available activities, it onl

i ider children of the activity in

reorders them. The various sequencing processes will consk
the order determined by the Randomize Children Process.

Behavi
i
If the Sequencing Behavior was invoked as part of the Overall Sequencing Process, it i

possible that the Sequencing Behavior will not identify an activity to deliver. It is left to

] the LMS to gracefully handle this
~ appropriately.

4.8.1.1

ner
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Sequenci i iti i d generally to the
rule actions are partitioned i hree sets that comrespon ! :
timing om..hn: evaluation, which sequencing proccsses they apply to, and to their affect
ndition Sequencing Rules are evaluated at various times during

on those processes. Preco
the various SCqUENCIng request processes.

Precondition Sequencing Rules are evaluated by the Sequencing Rules Check Process,

!

nto 1

For example:
If satisfied Then skip: Skip the activity while performing the Flow Subprocess if

-
the activity is satisfied.
If attempted Then disable: Disable the activity if the activity has been

_ The flow process can be summarized as follows:
M ¥ i D mif e

L
attempted. .
« Ifalways Then hidden from choice: Never allow a Choice sequencing request
1o target this activity. .
: ) 1. Obtain a candidate activity by al mpting to
of sequencing rules that sctivity, one activity in the in cated dircctic G -
; T r Subiiroes .u.. rpd Sequencing Tree

Sequencing Rule

?%Eﬁ%g;ug‘:ig of the types
may be defined for an activity. Fora complete definition of the

descriptions refer to Section 3.4,

Loop 4 .
2. If the Sequencing € :
False, end the Flow - e,

4.8.5. Flow Subprocess
The Flow Subprocess defines how the LMS's sequencing implementation will traverse
the Activity Tree from a given activity in a given direction. The Flow Subprocess is used
by & number of sequencing processes (Start. Rerry. Chaice. Continue. Previous) when 8 3
LMS’s sequencing implementation must control the traversal of the Activity Tree. The
Flow Subprocess only stops at (and attempts to deliver) leaf activities. The Flow .
Subprocess will fail if it encounters an activity with Sequencing Control Mode Flow set
1o Fal=e. Figure 4.8.5a shows the relative order of leaves in an Activity Tree, assu ming
flow is enabled for the entire tree. g

w w2
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e i e SO NS T LI T i 0717 MG e -
3 Reiry Seq o
9. Leap to Step 2. ard traversal The Retry Sequencing =
: Asctivity Tree™ ifa forw Mpte is invoked
A e e s e oo S e e e e T
o move . last leaf re o the chivity alrca
1&“&?%4‘ ! roﬁn!:&._ﬂ_n_—...uazo:un_.»ﬂcﬂaa..sm information and ppe _qinﬁihgrni'.h"hiﬂingi et o
Activity) due o vanous . h (refer to Section 4.8.5) w determine wha Subprocess
.alnusnh.“n To ensure interoperable LMS behavior in cAsct :HH,. sequencing ne what activity the learner should experience next.
Activity : ersal that flows “off the tree”, the LM - U ADL Note: The intention of this sequencing
i”””ﬂ!q}ﬁmqf Tree and on all active descende: and end the activity, piﬁa_gi.i‘tﬁ-t'i I!'I“.-auull
Ei, . - processing o ing request. an LM 4 mdents. During
soguencing session. Sacking ln Fa-ﬁa?..:g. s ?ﬁiiﬂt hr.lo = 2
traversal, s i PSS duing e Actiely
486 Overall Sequencing Process l . e
_ e - is intended to supplement, not replace, the various I el ; B uest Subprocess
e H.Huanﬂn.wnﬁg of IMS SS. Refer to IMS SS for more details, | The Exit Sequencing Request Subprocess assumes the sequencing session has alrcady
.uniﬂan-ﬂ%a. are required to exhibit the normative behaviors described in the - | begun and that the Current Activity is the target 1o exit. This subprocess does not identify
: " ) instead of the pseudo code - an activity for delivery. If the Current Activity is the root of the Activity Tree, the Exir
Sequencing Behavior Pscudo Code (refer to Apy Sy  Sequencing Request Subprocess indicates that the sequencing session is ending and that
described in IMS SS. : control should be returned to the LMS. : ;
) m ... L
4861 Start Sequencing Request m-e.—-?””n.n 2 . b 4.8.6.5 Continue Sequencing Request Subprocess
The Start Sequencing Request Subprocess requires tha ST 8  The Continue Sequencing Request Subprocess assumes the ing session
begun yet. It attempts to begin a new sequencing session by “flowing into the root of has aiready bogun. 1f it has begun and Shgmecig Coniral Mo Flow is True for the
the Activity Tree. The process utilizes the Flow Subprocess (refer to Section 4.8.5). - Current Activity, the Flow Sul (refer 10 Section 4.8.5) is i T
If the Flow Subprocess ends because it encounters an activity with Sequencing Control M ﬁﬁwiw-mn%h._. o%hig-m,*r Subprocess identifies an activiry, that
Mode Flow set 1o False, nothing is identified for delivery and the sequencing session 5 activity is identific dolivery, .t WEREIEt e
does not begin. In this case, it is recommended that an LMS provide some mechanism to e = 3 el
allow the learner 1o indicate the desired activity to begin the sequencing session (e.g-, a ﬁ ;
choice navigation user interface control). i At SEQUENICING SCSSION
y » Flonr fe mou - fam the
) is invoked from the
4862 Resume All Sequencing Request Subprocess Subprocess identifies an activity
Eih&h&!&lﬁ Request Subprocess requires that the sequencing session has :
not begun yet. It examines the Activity State Information element of Suspended Activity
to determine if the last sequencing session ended due to a Suspend All navigation request. fin
If it did, the Suspended Activity identifies the activity where to resume the previous
al
b B
L3

Rigraiin!g!&“nﬁi session does nd
begin. If Suspended Activity is defined, the Suspended Activity is identified for delivery

i A ) gl il
‘.l.‘v .... .'l.l g . g
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activiy is identified for deliveny 4.9. Delivery Behavior

The information In this section b aili iR =
Behavior section of IMS S, -P#% pplement, not replace. the Delivery
' required to exhibit the normative behaviors deseribed in = "
..n%,._.é%%ai&f___........ﬂa.....!.....

i
t
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Activity does nol e
o e LMS and waits for another navigation request.

4.9.2. Content Delivery Environment Process
The Content Deiivery Environment Process is the m__.ﬁﬁ process invoked by the O
Seguencing Process. It takes an (assumed valid) delivery _.na_..nh.n:n prepares the
Activity Tree for delivery of the identified activity. This process involves:
I. Ending the current attempt on all activities that will not be active when the .
identified activity is delivered.
2. Beginning (or resuming) all attempts on inactive activities that will become act T
when the identified activity is delivered.
3. Initializing appropriate tracking information for all newly-active activities.
4. Identifying to the LMS the activity identified for delivery. :
Upon conclusion of the Content Delivery Environment Process, the LMS's sequencing
implementation returns control to the LMS and waits for another navigation request.
The Content Delivery Environment Process should not be invoked outside of the contexi
ﬁ.i Sequencing Process; to do so may cause non-conformant and inconsistent
ior,
ADL Note: When a SCO is associated with the activity identified for launch, the LMS is
responsible to initialize (or update) the SCO’s cmi.obiecti sinel
the current information found in the activity's ﬂﬁ.ﬂunﬂhuﬂu%ﬂ”ﬁu.uﬁw E
Objective Maps — Table 4.9.2a summarizes En.d._nhdm _...._.Tm.:_n nn_n :rnhna. per 5
o&onecaﬂ.ﬂ_&..@ the SCO during a previous learer session will not be
T ) B
able ggggi!hﬁﬁh;?ghfi 3
ata Model Elemer SCO Run-1 Eavironmead 1 I
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s ' A
Tsbie 5.2a describes a scl
l-o‘a.ﬂl!!.danﬂﬂ.

t%!ﬂl—a
Table 5.2a: %h&lﬂ!%

This event indicates a desire 1o identify the first or “starting” activity
ity Tree ._.wwueﬂ:w_uuﬁ_mnali-ﬁ
" the lenmer hegine n nesw attempt on the

wrl.
oot activity of the Activity Tree-
resulls in @ Stars navigation request.

5\

This event
Thus event indicates -gsgng{wgﬁnag
activity of the Activity Tree. This event is typical ly generated

thee root
El!:ﬁi&.!%-!ﬁgw
iiilg._.in.

L
Current Activity) logical lcarning activity available in the Activity Tree.
This event results in & Continie navigation request. s

0o

ilit-i&n!‘l‘:i o
Thus event indicates ;!Etintiulll. i :

ner
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?ga%.{rﬂu
" .!o%-nmoaig_n!.:m:n-n._ -
%&%Ez?ﬁ&rns. IMS SS §
i< time, SCORM does noy
b interface presented to a
nature of the UT and the mec th
c

service provided 10 j
.lnl*t.nll.tﬂ..ﬂ&.dﬂﬂi:lurni
%iﬂ.lfl%mﬂ>ﬁ=§!ﬂiﬂﬂ?!&!&.m.
!%i!ﬂlﬂnﬂaﬂs%ﬁmiﬁmnﬁnmsﬁm&% _
use of Auxiliary Resources; however, itis
vendors use Auxiliary Resources with the LMS are intentionally uns;
A a =

iti%l%

extreme care o
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SuEED S-S50 EDOE UNDER THE L7
: be identified for
on reqUests may be

 Choior pavigatic he nsure that a uih:._ﬂ
Leaming sctivities that are ets O 0 geveloper igati
delivery and launched, l.laﬁﬂd.m__u for delivery throt gh O™ “N“_ m_:___..”nn.__“.ﬂ.nu.
Jearming activity cannot b JERTIS 0 rion action sed -
“If always then hide from choice
10 the loarning activity .

5.6.3. Presentation Information model |
ima =ntation maodel that allows conteny
: -5 of a given content object. A

be used to indicate other v nm
iit& L _u.. A SCO aiu.ﬂﬂiw.;is ..,.. =9
d request. A SCO may wish to know if a given naviga

Table 5650
__ identification of a learning activity fos
: Lnforraton reparding ; E W The SCO can query the LMS for validity of This
ey h o - 2 = information may be used to provide a more sccurate s ‘tlﬁhl.;
_| lnainuuh.r_.ﬁ.!.k Zero or Open, mpty) [l Regardless of whether a SCO provides Ul devices, 8 SCO can directly communicase
Tid | ke LS L1 .l”uﬂlina_ruin e exiensible i navigation intentions to the LMS. A SCO can indicate one, and only one. mavigation
tnterface devices that ensble the | vocabulary ,_ﬂm.w:_uw_,._:s“ﬂ.___ _ request for processing by the LMS upon the SCO's termin For example, 8 SCO can
oamer to rigger the associated | tokens _u__.ﬂuha?a _ communicate navigation requests such as Previous, Exit and Choose o the LMS. Adter
S | Table 5.6.3b). the SCO has been taken away, the LMS will process the indicated navigation request and
“ ia . deliver the identified learning activity.
Table 5.6.3b cnumerates the sct of Ul devices that content may im.e.._. to provide. An e e o e st e
must honor any requests 1o hide Ul navigation devices, to not provide redundant and All 83.!.!—%.—:58 s Shnl' I R e eccurs using the SCORM
potentially confusing Ul navigation devices. g&ﬂET—‘ZW refer v ] ofined J.'l* between SCOs
Table 5.6.3b: Run-Time User Interface Device Vocabulary ) . uc.-l‘r..qt .wﬁi_m_n[ -
vious Frevious 1 this soken is specified, the LMS should not display an enabled Ul deviee o — ]
g dewe nlul#lhﬁ.-!«!ﬁl!.ul!nniiz_n_i%i 3 iy . —— -
: object iy launched T | Snene il
cont inue [~ IF this lohen 13 specified, the LMS should not display an enabled Ul 4 ; e .
wavigation device | that can trigger 8 Contimu navigation event while the associated content e R & S eoear
_ obpect is launched el Lo W e ebeh napet
=it Eait mavigation | I this token is specified, the LMS should not display an enabled UI dey Tt . Do oo
devace thatcan wigger am Exit navigacion svens whik the associniod content e T A twr handonhi "
- : R T L
exithll Exie AN tuken is specified, the LMS should not display _ e R
ﬁ navigatuon devios l'i':gii;t: e hinde .1...,{.....% =
o S Shoid ot dioplay an e
e =Wel e

e
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Contd  navigation request is processed by the LMS,
the user encounters learning Bn.é% ]

ner

The result of scenario A is that 8
B. ’is“ﬂ;"isi —‘.—-ﬁ.lﬂ.._: _Pﬂlaﬂﬂwamﬂanoamg L. _
Ak :

o 4 val :un_.:__.t.nnn:au:. _nhone_
. ﬁhilﬂﬂm?n -aucnhfu&nnano_d:.:inh_aww:-a _

o During this) F BOESHOn, the SCO does not set the adl .nav.request
T SCO pri to the learer triggering any

% is invoked by the SCO pnior d
i ﬁnﬁ E%Eﬂinngigmn-:o:vﬂgna:p:nmﬁoll )

the AP Instance.
In scenanio ﬂ.llﬁp.zi.éungi_nﬁindE:S—unqmmw»nqﬁ.aann;
Session 1: it does not contain the previously set value of “continue™. Terminate(),in
this casc, would not trigger any navigation request The LMS would wait for a learner
iiivﬂ!ﬂ%!&acm% requests.

ADL Note: E%gfggfiﬁumﬁo invoke the “exit
AIl", “sbandon All” or “suspend All” navigation requests will limit the reusability of the
SCO. :

O i e i a2
-.—1‘\--_“1__‘ g

Table S6.6a: Dot-notation Binding for the Request Data Model Element

adl ma reques

*  Dats Type: (restricted) characterstring (continue, ious, J
chaoice, exit, exitAll, sbandon, sbandonAll, 'll_lln.uaclu.ll _
potential target delimiter represented as a characterstring. i

+  Format: The format of the chamcterstring shall be the m.?iwﬁ.”m..

(target=<sTRING>)
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TCargot=<STRING > choi ) i

ner

-—“i-ﬂ-.?} k

Whers nu._..s;ﬁilq.i!sn

- . of delimiters is defingg
AL Note general symiay |
llu Eﬁﬂm w..orqﬂimn!.fl..! iile:

i?u‘.t]-.:.-

ek “._.l_- SO0 invokes & request to sel the navigation
z l.qiau.l_.nn.:.s_.l is ot 8 member of the restricted

o Ifthe navigation request is choice and the delimiter
(target=<STRING>] is mot provided or is
improperty formatted, LMS shall retum “false®,
indicate the error code w0 406 - Data Model Type
Mfismal tch, and not change the current state of the
clement. 3 i

o Ifthe navigation request is not “choice™ and the
delimiter [target=<STRING>) is provided, LMS

40

shall retum “false”,
_ Data Mode! Type Mismatch, and not change the

state of the cl

B "’h“" e | Y -

Exampie:
o GetValoe(“adLnav.request™)
*  SetValue(“adLaav request”, “{target=intro) cholce™%
o SerValue(“adlnav.request”, “continue”)

5.6.7. Request Valid

When a SCO wishes to provide an embedded user interface device to enable the learner
10 trigger navigation events, it may be desirable for the SCO to know if and when it
should enable or disable the devices. This determination should be based on whether the
processing of a navigation request would result in the identification of an activity for
delivery. For example, 2 content designer may choose to develop SCOs in such a way
thot thes digplay a “Continue™ or “Next™ button only if there is-a SCO in logical series b
The SCO itself cannot accurately make any determinations regarding the validity of i
miqgi.g.sng&ﬂfﬁgmaggwrmﬁ sequencing
implementation. The SCO can make calls to the SCORM Navigation Data Model to
query the validity of several navigation requests. |
ADL Note: Although the LMS may indicate a particular navigation request is valid, that
indication is based on the most recent information available to the LMS. It is X’
recommended that 3 SCO query the LMS for valid navigation requests it is concerned
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Proveowa mavigalon reguest.

«  Farmat: The format of the data model value shall be one of the
fhwes rostricied tokens listed shove (“true”, “false”,
“unknown™)

e This element is mandstory and shall be implemented by an LMS 1

A D e e g P AT BB AU ISO0 (PRI J
tatus, objective status, measure, objectives) may have been i

p—y
* The defatt satus, until evalusicd by the LMS, shall be
“unknown”,

40 Behas bor Megmirementy:
-
ut 1o petrieve the value of the
* I unknewn W!,lg Lue () request, itls

" - 1
l il

. f!!u'itil?it-.. 5

e
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« 0f

. “_Isi salld choice data mode| element.

J__.__!._i__:.,wa!i.__vq aGetvalue () request, it is

SC0 s permitied 1o retieve the valoe of the

recommended
reissue the request

o GetValue():
o

o

tgmﬁﬁi.«o—l&iﬁi of time and

_...n.. target delimiler (T4 rqet=<STRING>}is
%?rau&_gﬁaﬂi%o validated
Choice navigation request for the target activity

performed against the current state of the Activity Tree

Ea?rv_mqinug;&r&ﬁll
error code of 0= No error, The state returned shall
sdhere 1o the requirements identified in the Data
Element Implementation Requirements.

If the target delimiter (taxget=<STRING>]is not _

Iﬂt&ﬂwiigrxmll_g

“false”, indicate the error code to 301 - General Get |

Failure.

«  SectValue(): I the SCO invokes a SetValue () request o set
the adl nav,request_valid choice, then the LMS shall set the eror |
code 1o 404 — Data Model Element Is Read Only and return
“fa1se”. The LMS shall not alier the state of the clement based |

on the request.

1
il

o Thischoment s soquired 10 be implenonied by an LMS s reeck:
only 0

(
q

* GetValue(“adl.nav.request_valid.choice.[targ |
st=intro}”) \
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If the Suspended Activan s Diefined Then

Exit Aovigation Reguest Process (Navigation Request:
i alis Termination Request: n o Sequencing Req
enume 412 Targes Activity: wa. Exception_n'a)

Else

ner

Exit Mavigmion Request Prosess (Navigation Request: Not E — . of the Current : a
Ve, Termimation Roquest. n; Sequencing Request EX3 s Seppaicing Comtal Fiow b o P 100 € eevmaning
a. Tarpet Activity wa' Exception N 2 1-3) A&hﬁﬁ“ﬂmt i Oniy for N

| Exit Navigation Request Process (Nav = r L - Aot
Navigation Request: N, 3 e ;i
po . T ~ Mthe Aciiviy i Active for e s ot

3 | b P L 2 A
z - (MR
\E , - I m..lp..-| e s :
mne Sevigmon request s Continue —
¢ s N RLO T
n
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- Now Valid,
Exit Navipanon Request Process (Navigation Request: |
Hﬂti.tliihﬁﬂi
- NB21-T)

Activity: ma_Esception _o 2.1.1.23.1.1.
T 23

AN
1.1.24.1.

root of the activity tee Or the Sequencing Control Choice for >

. i Procese (e + oy Navigaten
Request: Valid: Termination R e 1130 . Exit Navigation Request G B
Sequencing Request: Choice; Target Activity: iiﬂiii_ e .
-a..éa.la&!??&ﬂlqgaetﬂ . PR e
L)

; 8 o —
~) 4 ——
al-.m_ i (S ) e — = - — 1

ner


http://scannergo.net/?utm_source=pdf&utm_medium=watermark&utm_campaign=scannergo

ner

Exit \aviganon Reguest Process (Navigation Request: Not (Activ
i alit. Sequencing Request. na; Termination Request:
m'a: Target Activity n'a_Exception NB 2 /-12)

End It

Exin Novigaion Requess Process (Navigation Request: Not
Vafid Seaquenrcine Rennest = v Teeminatinn Request: nior
NH 2 J-

Farget Activity: n'a. Excep

Ed ——ur'-—.-'mﬁ'
5T bafha - = | = 44
™ balbs - -
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x#t Seguencing Fost Condition Rules Subprocess (Termination Request:
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Sequencing Request: i the soquencing request f
Seguencing Post Condition Rule Subprocess, if one exists,
na Evception n'a)

Case
S ICTITERALION is Exit Al

M Acerviny i3 Active for the Current Activity is True Then

Agpply the End Antempt Process 1o the Current Act

ETE BT
3 4 =

actvEy tree

i tree

Exit Termination Reguest _.u\uniﬁﬂllii ;

Case
B TR AL

M (the Activity is Active ez
;ni.wtin._l-i_ .

Apwls the Terminate Plesendent Attemmte Process i the toot
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...a -
W Activaty Pragress Status for the activity is False Or -
ﬁ.iiﬁlrrglii?» Ladh -
Zevo /) Amd Activity is Suspended for the activity is True) ] NEFE s

TN B A EETR : =
1211 r[l'_‘.lv —
End If —

Ehe =
W (the Radinp Action 1s Sarisfied And 1 o

i
ﬂ_u i W 4ctrmaty Progress Status for the activity s False OF
ENEN] !
] :
1321

=

ot for the is Zero

i 4
£
!
|
i
g
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ﬂl Apply the Flow
. traversal d :,nﬁaoﬂd.- :

3 | Wihe Flow Tree 7) -
Seier Traversal Subproosss 5B.2.2; 10w Tyee Traycrent Then Subprocess does. -

Check Activity Process UP.3; Flow f1CF inu Rules Cheek Process UP.2 == it Fiow Aoy s " identify an activity
SB21; Control Flow SM. Fihe activity is Faise Then IConfirm th Activity: the acti :.ﬁ!ﬂ!..@g#
—iﬁimﬁ:.qﬂsn!_o CAow” s . Enagﬁkqg,ulfr_ i False; Nexi|
" ~ Fafse; Next gt .:ﬁ..!ﬂa__f. s E n: as identified by
| it Flow Activiny Treversal Subproics) .mt.... o T - identified by the Flow Tree ra  CPU0B: exception

= s .Boﬂlﬂ...n.- i el — —

2. ..,“uhq._:. Sequencing Rules Check Process 1o The activity and its Skipped
img Rules C Process does not return Nil Then
et y iry to go to the

ner

—Tree Trawersal Subprocess 1o the activity in the
and the previous traversal direction with consider

3.1. Apply the Flo
traversal direction
children equal to False . ==

2 IT the Fiow Tree Traversal Subprocess does not identify an activity

Then

B2 Ehﬁ;gﬂi%gaf False;, Next,

Activity: the activity; End Sequencing Session: as identified by

the Flow Tree Traversal Subprocess; Exception: exception

identified by the Flow Tree Traversal Subprocess)

B.3. Else

p.3.1 If the previous traversal direction is Backward And the Traversal  Ma
Direction returned by the Flow Tree Traversal Subprocess is Irect

Backward Then

Apply the Flaow Activity Traversal Subprocess 1o the activity JRe

B3.1.1.
identified by the Flow Tree Traversal Subprocess in the
traversal direction and a previous traversal direction of wa [

332 Else
B321. Apply the Flaw Activity Traversal Subprocess to the activity [Re
identified by the Flow Tree Traversal Subprocess in the  fmal
:.pen.:-_ durecuon and @ previous waversal direction ol
previous traversal direction
End If
B33, Exit Flow Activity Traversal Subprocess - (Return the results of the
recursive Flow Activity Traversal Subprocess ecu
End Il = !
i =
pply the Check Activity Process 1o the aciivity :
) ’ 4
=2

5. Mf the Check Activity Process retumns True Then =
= n It Fl -

5.1, Exit Flow Activity Traversal Subproce
b—.ﬂn.__.,l...n the activity; Hngng»h-w_w&qs-*ﬁ&“ﬁ. 1

6, the activity is not a leal node in the sctivi e ==



http://scannergo.net/?utm_source=pdf&utm_medium=watermark&utm_campaign=scannergo

ner


http://scannergo.net/?utm_source=pdf&utm_medium=watermark&utm_campaign=scannergo

(-
=
elerence: Curren M2, Suspended Activity AM.1.2
he Current Activity is Defined Then ey o
evon
not alresdy
Bkt St Soguemcing Reguest Process (Delivery Request: #ix ing to deliver. 1.1 -”.Shusaugmuﬂq}iigi} ' deliver.
Exception: 82 5-7) Saplien M2 6:1)
0 - - nd If
E W’niﬂq'iﬁﬂ.ﬂﬁ[i [Betore starting, - M the Suspended Activity is Not Defined Then sure there is c
priake sure the pomething 1o
hctivily tree
ontains more than BT Exlt Rexume Al Sequencing B - — = m!l m——
bae sctivity. _ Exception: S8 2 6-2) wig
1 Bt St Seguencing Reguest Process (Delivery Request: the root of Only one activiry, o If
the cctrvity sree, Eveeption na) AL N el 1 et 2 xit Resume il Sequencing Request Process (Delivery Request: the
| identified :
B e : -
2
FE]
Seq
-m. -
B33.1 Exlt Start Sequencong Reguest Process (Delivery Request: the
activity identified by the Flow Subprocess; Exception: n'a)
_ End If
fEnd IT
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I Seguencing Conirol Flow for the parent of the Current Activity is IC 3
Falvw Then v is allo c
[from the activity.
Exit Comtimee Seguencing Requesi Process (Delivery Request:
n o Exception: S8 2 7-2 )
End If
Ead u
IApply the Flow Subprocess 1o the Current Activity in the Forward low in a forward
iirectron with consider children equal 10 False irection 1o the
xt nllowed
wity.
the Flow Subprocess veturns Fals Thes
Exit C Seq w Reg Process ( Delivery Request: n'a;  [Nothing 1o deliver.
End Sequencing Session: as identified by the Flow Subprocess;
: i - )
Exit Continue Seguencing Reguest Procesy (Delivery Request: the
activity identified by the Flow E : mia )
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T Nothing 10

Then

If the activity is Not the root of the activity tree

contain the activity Then

uqihuﬁgﬁft‘!uﬂ?ioﬁ!ﬂ.ﬂ?agi [The activity is

from Chaice sequencing rules
the

Sequencing Rules Check Process to the activity and the Hide o

Find the common ancestor of the Currens Ae,

— Set common ancestor is the root of the activily tree. —

[End 17
4 (Case: Current Activity and target activity arc identical 91 - setect
f curtent
Binak AB Cases s dom
e [Case: Current Activity and the target activity are siblings. 72 - same
 MOVE
W rd the target
s Form the activity list as the ordered sequence of activities from the nIﬂ. ¥
Current Activity o the target activity, exclusive of the target activity walk toward the
activity

If the activity list is Empty Then

[l
)g?ﬁ{ﬂmgﬁiﬁagﬁtgi

the traverse direction
If the Choice raversal a3 _retums False Then

7
Exit Choice Sequencing Request Process ( Detivery Regquest:

n'a; Exception: the exception identified by the Choice Activity keliver

__Trenwryol Subprocess} o | HEN

_ Endl

End For

Break All Cases

Case

¢ iglii='I§ #3 - path o
st is Not Defined lll_lll_._
2. STCRaln 4 sy

ner


http://scannergo.net/?utm_source=pdf&utm_medium=watermark&utm_campaign=scannergo

ner

0.3 1 B -
[EX] e s e e Tk aciviy o e sclivity pe Then il = 1521 Flow’" in &
muu._.._ ﬂ'i‘ﬁi&?hﬂ!'%tﬁ*. ), e S
Then activity
DexL
Exit Choice Sequencing Request Process (Delivery N
e = ) Request =~ = writin %
End
End | sure the
End For activity =
Bresk Al Cascs in the st of
__[Ead Case constrauned |
asc- Targes activity 13 forward from the COmMMOn SnCESIOn
v e aciviy palh s e cndered Series oF St
Current Activity 10 the COMMOn BNCEHOr,
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Be alk toward the
11 the target activity is forward in the activity tree relative (o O...HH_“ e
For each activity on the activity path _ -
Apply the Choice Activity Trarversal Subprovess 10 the activity
—— i the Forwarel dicection _
W the Choice Activity Traversal Subprocess retums False
Then —
Choice Sequencing Request Process (Delivery Nothing to
Ei!.hn% the exception identified by the Weliver.
Choice Activity Traversal Subprocess)
el activity is False And (the activity isIf the activity
1813 If Activity is Active for the activity is ¢ i
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Exit Choice Flow

wdentified b the Choice Flow Tree Traversal Subp )

Subprocess (Identified Activity the activity

resalts o the recursive Cholce Flow Tree Traversal Subprone

getivity identificd by the troversal)

End 11

the direction is Backward Then

If the activity is the root activity of the tree Then ICannot walk off
root of the
s = P ity tree.
| Exit Choice Flow Tree Traversal Subprocess (Next Activity: NIf)
End If
IF the activity is the first activity in the activity’s parent’s list of
Available Children Then
il?g?igsg ecursion — Move
activity’s parent in the Backward direction the activity”s
"s next

Egan!?i%.zagnrwglﬁi
rreilte of e O v e reenimion

te of the rersecive Chaler Flrme Tome Thoreroal Soihnenees
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Nothing to deliver.

f the Activity is Active for the Curreni Activity is True Or the Activity is
for the Current Activity is True Then

ICannot retry an
activity that is still
active or

suspended.

rrent Ac ity is True Then sure the
4 activity
mi[

Exit Retry Sequencing Request Process { Delivery Request: na,
Exception: S8 2 10-2)

Nathing to deliver.

[End If
: B the Current Activity is nota leal Then
Apply the Flow Subprocess to the Current Activity in the Forward

direction with consider children equal to True

If the Flow Si returned False Then

Exit Retry Sequencing Request Process (Delivery Request: n'a;
Exception: S8 2 [10-3)

Exit Retry Sequencing Request Process -.Igﬂu. Request: the
activity identified by the Flow Subprocess; Exception: ma)

Exit Reiry Sequencing Reguest Process (Delivery Request: the
Current Activity, Exception: n'a) e

..Euruiigﬁlwliig"ﬁiﬁ
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i t Procesy
Apply the Start Sequencing Requext I' =T

I the Siart S i E?Rﬁ!gp.ﬂﬂlnr

g : N
Exit Sequencing Request Process i Sequencing -—2-.03.
Valid. Delivery Request: na End Sequencing m.n!_el_.n a,
Exception: the exception identified by the Start Sequencing

Reguest Process) s
Else 2
Exit Sequencing Request Process (Sequencing Request: Valid, ﬂh.—. Exit Sequench ==
u...&..w.u Request: the result of the Stari Sequencing Request z-zwiffiw_.ii&?_iﬁ — .mmmin., Valid,
Process. End Sequencing Session: as identified by the Seart gnliulllulg._qlwilnl
Sequencing Reguest Process, Exception: na) Process;; : na)
{14 End If
Case
sequencing request is Resume All " T [Case: sequencing request is Previous
Apply the Resume All Sequencing Request Process - — 2 Apply the Previous Sequencing Request Process
1f the Resume All Sequencing Request Process retuns & Exception {8 L r“ W the Previous Sequencing Request Process returns an exception Then
Then ; 21 Exit Sequencing Request Process (Sequencing est: Not
Exit Sequencing Request Process (Sequencing Request: Nos *u Valid, Delivery Request: n'a; End Seq i ll.}lﬂl-rl..tf&
Valid, Delivery Request: n/a; End Sequencing Session: n/a; ; Exception: the exception identified by the Frevious Sequencing
Exception: the exception identified by the Resume All Sequencing - Reguest Process)
Request Process) - . Else
Elhve =, ] m.u. Exit Sequencing Reguest Process (Sequencing Request. ) alid,
Exit Sequencing Request Process (Sequencing Request: Valid, i\ Delivery Request: the result of the Previous Sequencing Request
Delivery Request: the result of the Resume All Sequencing - End Session: na; E : wa)
Reguest Process, End Sequencing Session: n'a; Exception: n'a) > End IT
NNNNN he Case
Case > is Choice
ase: sequencing request is Exit : . 57 Apply the Choice Sequencing Request Process
1 \psly the Ex g b Ry i 3 = T B the Cholie Seguencing Reginest Proceis retuma =6 exception The
If the Exir Sequencing Request Process retums an exception Then 3 7.2.1. Exit Sequencing Request Process (Sequencing Request. Not
Exit Sequencing Requesi Process {Sequencing Request: Not Valid, Delivery Request: n'a; End Sequencing Session: na;
Valid, Delivery Request: n'a; End Sequencing Session: n'; Exception: the exception identified by the Choice Sequencing
H-Htme!nn xception identified by the Exit Sequencing Request] W Request Process)
rocess) Else —=
Else Jﬂiigii Valid,
i Seierine Reguet Frocces (Sequencing Request Vallh Delivery Request: the result of the Cholce Sequuncig Request
ey west: n'a; End uencing Session: 1t of th rocess; End Sequencing 3es3708 P2 = —
Er‘!_ﬂggm“ x Il& B - e -
End If ———— o — - =
d Case .:.ﬂl sl — e I e ; b S SE— * Bt 2 SB.2 1 SN_cwe
Apply the Retry ; P 7 18 S
If the Rei = | N = . T
Exit Sequencing Request Process (Se ; R L e e =%
Valid, AR =
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For a delivery reque
Reference: Activity Progress - . -
AM.1.1; #_mw_.m s msﬁiamia>£._._..ﬂuh._. ;wﬁie b:!!woﬁl!..wm._,.ﬂ_.. Activity is Active
W:B.E: M 2.2, Attempt Progress In nnn.u.. ggri_hhg. € P)ﬁjk?
urrent Activity AM.] 2; Objective _d__il.o._._ n ....h-ﬂnl_ ~ migg ¥ H
Oﬁu.nn.._n_nann’:ﬁ:_ﬂu Process UP.4: T, v n-m;r-__gr! 1.1 Suspended Activity AM.1.2; Terminate
| f the Lp._.__.c..?-.n_.mn.-.cﬁ?qluoﬂa , g
T3 — - “urremt Activity is True Then f the anempt on
b ‘the activity path s the ordered series of activities q&i?-”i.g of the ; el
ity tree to the activi ified in the deli e g e oill...i_
: the activity path is Empry Then e sl - we c
5.1 Exit Delivery Reguest Process (Delivery Request: Not Valid, deliver new
Exception: DB [ 1-2)
TEnd it ot Exit Content Delivery Environment Process (Exception: DB 2-1) reaset Is
<] IFor each activity in the activity path - \.a_#nﬂs.
“urrem Acti
not been
.1 Apply the Check Activity Process to the activity - ;
4.2 If the Check Activity Process returned Tirwe Then = =5 inated
W2 Exit uun___h{wd.h\ﬁlnh Process (Delivery Request: Nor Valid, 2. 'ggrggrnﬂg_sﬂng&k nnnnn v ontent is about to
Exception: D8 [ [-3) pe delivered, clear
finy existing
H““-.. Al suspend all state.
st Delivery 31 Process uest: Valid. Exception: n'a) 2.1. i.'?igg to the activity identified
L ——
Eod Il
pply the Terminaie D dent Attempis Process to the activity identified [Make sure that all
or delivery pttempts that
; should end are
| orm the activity path s the ordered serics of activities from the root of the [Begin all atempts
ctivity tree to the activity identified for delivery, inclusive Euﬂn ﬂrcﬁ.
'or each activity in the activity path
U Activity is Active for the activity is False Then
If Tracked for the activity is True Then
I8 Activity s Sarpen AT for the activit ) Th



http://scannergo.net/?utm_source=pdf&utm_medium=watermark&utm_campaign=scannergo

i!lgiiiﬁ.ﬂuﬂzi 3 AGAINST OUR ORD, REF BIS-202
ISASONECITR 299653 2008
(-
T nformation and Attempt [initialize tracking =
1.123. Objective Progress R the
igi'?!i
S ] A
12 EIKJER&;&I!*EE!&I 1.1 Find the common of the _
= = . Actlviry ancestor identified activity and the Suspended
1.2 Form an activity _—
Fer — puth as the ordered series of
Currems Activity 1o the activity identified for delivery ity .”.Hn ded Activity o the T o
I becomes ]
gns._.!.-ﬂ.. or cach activity in the activity path down the tree| c
ivity to undefined IB%&J-
* ot o

the delivery of the activity’s content resources and auxiliary resources [The delivery
: v EXNE M the sctivity is a feal Then
begins — to deliver 1.3.0.1.1. Set Activity is Suspended for the activity 1o False
he content __:ﬁ 2 Lﬂ!ﬂ
13.1.2.1. the activity does not include any child activity whose
Ti

Activity is Susperded attribute is True Then
i F.

ssocisted with the
dentifl .%.
il the sctivity

| f Tracked for the activity identificd for delivery is False Then
The Objective and Attempt Progress information for the activity should

LL Al
| oot be recorded during delivery
1 The delivery envi begins tracking the Attempt Absolute Duration

Canterst Delivery Environmemnt Process {Exception: n'a)
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Limnit o E 4 Durstion Control SM_3; Limit Condition )ig
- ouraticn L imit SM.3. L ismit Condition Atiempt Control SM_3; Limit Condition Antempt Limit SM.Y; Limit

e Limit SM 3. Limit Condition End Time Limit Control SM.3; Tracked SM.11

Condition Begm Teme Lima SM3, Limiz Condition Begin Time Limit Control SM.3; Limit Condition End

nditions cannot
violated.
Exkt Lims ( onditions Check Process (Limit Condition Vielated: n.sa.r.ﬂ.:_.
no
Fader) konditions can be
tE_nnrs._.
"
f Acmrvety &5 Actrve for the activity i Trae Or the Activity ls Suspended [Only need (o check
the activity s True Then that will
new
21 Exit Lot Condstrons Checl Process [ Limi Condition Violated: |
False)
il B B
& mriailxﬁa,iimﬂlnhmtwkrﬂi?
B U the Actrviey Progress Stan for the activity is Trise And the Activity -
Atiesmps Comni for the activity is grester thas or equal (> =) to the Limit
Condirion Atcmypn Limit Sor the activity Then -
Exit Lamit Conditions Check Process (Limit Condition Violated: |Limit conditions
True) have been

!!rllll_!

ner

Check Procesy (1.1mi Condition N nlated E i) Y T — T —

jrave boen vwolated. |

yy an implementation of the SCORM 2004 3rd Edition
ed by gray-highlighted text — for example:
.2
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: migii;iaggiﬁag ke sure the
Moo Then tivity has rules 1o
unte.
it mitialize rulcs list by selecting the sct of Sequencing Rudes for the

rule ordering
2 For cach rule i the rubes list
2 Apply the Sequencing Rule Check Subprocess w the activity and valuate each rule,

the rule atl a time.
If the Seguencing Rule Chock Subprocess reums True Then
Enit Sequencimg Rules Check Process (Action: Rule Action forfStop at the first rule
the rale) evaluates to
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5 ivity AM | 2. End ?g_r“v-. eyt ..?..m...___.o“ Activity is Active AM.) I Activity is Suspended
.'.gtlfiie / T™.1.2 2, Atlempt Progress Starys ™22 ¢ p AM.LI; Attempt Completion Status
i% : - -, e ollup SM.6; Objective Progress Status M, | _ciif-__vﬂig_.r?ﬂ}-.

b li luiil—lzﬁ%g urrend ik ontent SM __.._._.-».ra.f.?- 11: Ov I ¥ .Sg:ri’li—._u?r;
1o the common ancestor, exclusive of the Current Activity and the &__a.__“.o_”__ have T fthe sctivity ...Eﬂ;l_ﬁ.g RB.S
ancewior x___.n-&nn_. “___ I Tracked for the sctivity §s True Then
B the actrvy path 1s Not Lmpn Then ere are some W the Activity s Suspended for the activity 1s Falo Then sequencer wril
tivities that need #flect the state
be terminated. suspended
3.1 mﬁtlﬂ:f!nﬂ’gi 1.1.1.1, ampletion
R11 Apply the End Attempt Process 1o the activity the current ﬂ....: 5 Set by Comen for he ctivty s Fee o
pt on each - st the
ivity. " _I
W—..hqgml LELER ﬁ;igbﬂl?fi&wwll id the content
- . Termamane Descendent Anempts Procesy l_l_l
bvitn’s
pletion status®
LLLLLL: ﬁ!gggffgas
,_._._._._.“. m..a.”inila!ma!f?ﬁz&
o
End If
_End If
1112, I the Objective Set by Content for the sctivity is False the
set the
stxtus of
actrvity?
20 For all objectives associated with the activity
L12.LL I the Objective Comtributes 1o Rollup for the
objective is True Then
JLL2ZLLL If the Objeciive Progress Siane for the Did the content
objective is False Then gnform the
prquencer of the
by eivimety wrfleek o
Ei...
- [T r:zae..ﬂiwﬁau?urr
= objective 10 Trae
AEFIRRE] E??ﬁ!gg?t
[ [T nEaBednl- e
| gt End I
g End For
K | = e T
r™ Whase Actrviy &5
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Sequencing Exception Codes

;.ng.nbnﬁgu»laag_ that occur during various sequencng
processes as defined in the iluii'ihﬂ
Exceptions are reported 1o the LMS through the Overall Sequencing Process (OP). Each
exception is identified by a code that Ertil'i

c — this mnnﬁﬁiggliii}".ﬂ
character.

g . A o
The set of exceptions listed below is only intended 1o cnumerste the cvents that may

occur while processing the normative sequencing pseudo code; it is not an exhaustive set

In particular, this list does not include any delivery, launch or take-away exceptions,

which may occur after sequencing has identified the next activity for delivery.
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