Advanced Distributed Learning

Advanced Distributed Learning Initiative

Sharable Content Object
Reference Model
(SCORM®) 2004 2nd Edition
Addendum

Version 1.2

April 15, 2005

© 2005 Advanced Distributed Learning.
All Rights Reserved.



This page intentionally left blank.

© 2005 Advanced Distributed Learning.
All Rights Reserved.



Advanced Distributed Learning

SCORM 2004 2nd Edition
Addendum

Version 1.2

Available at ADLNet.org
(http://www.adInet.org/)

For questions and comments visit the ADL Help & Info
Center at ADLNet.org

SCORM 2004 2nd Edition Addendum Version 1.2
© 2005 Advanced Distributed Learning.
All Rights Reserved.



This page intentionally left blank.

SCORM 2004 2nd Edition Addendum Version 1.2
© 2005 Advanced Distributed Learning.
All Rights Reserved.



Table of Contents

SECTION 1 INTRODUGCTION ..ottt sttt be e ss e b et sebesesssbe e sssbe e sasbe e sesnesesens
1.1. PUIDOSE ...ttt ettt b e s bt e bt oAt e ee st e s ae e ehe e b e e b e eabeeabesheesheesheeareeneeaneeaes
SECTION 2 SCORM 2004 DEFECT ADDENDA ......ccoiiitreie st
2.1.  Handling of Invalid SetVaue() Requests for Data Model Element Coallections...........ccocveeveveenee.
2.2.  Ambiguous Pseudo-Code in Case #4 of Choice Sequencing Request Process........ccoocverereeeeenennn.
2.3. Misevaluation Of Traversal DIFECHON .........coiiiiieere e
24.  Measure Rollup Should not be Applied to Leaf ACHVItIES......ccoooiiriieienereee e
25. Invalid Default Value Defined for the measureSatisfactionlfActive attribute............coccoceeeecenenee.
2.6. Incorrect SPM for the <dataFromLMS> EIEMENt ........cccooiiiiiiiieierene e e
2.7.  Handling of ReSErved DEIIMITErS ........coiiiiieie et
2.8.  Deprecating the adlcp:persistState AttribULE ........ccocvvereiececec e
2.9. LaNGUAGE TYPE SYNEBX ...veeveeeeeieseeseeeseeesteeteestesseesseesseesseesseesesnessssesseesseensesnsesssessesssessseessesnsessssnes
2.10. Objective Satisfied By Measure Evaluation Behavior DiSCrepancy ........cccveeeeeereriesesesesseeseenennens
211, Manifest RequirementS INCONSISLENCY .......cceeeereereriesesieseeseeseeseeseestessessesseseesessessessessessesseessensenees
2.12.  Error in Pseudo-Code Limit Conditions Check ProCess...........cocvevrerneeeenresseeeeseesesesneennns
2.13. Error in Pseudo-Code Choice Flow Tree Traversal SUD-PrOCESS.......coeierereeieerienenie e
2.14. Error in Pseudo-Code Previous Sequencing ReQUESE PrOCESS.........ccviiieririeeiee e
2.15. Application of Measure Satisfaction if ACtive BENAVIO .........cccccoviiiiiienirieee e
2.16. Initialization of a SCO’s Objectives from Sequencing INformation............coceeerenienenenenieeiieneenen.
2.17. Variable Error in Measure ROHUP Process (RB.1.1) ....ccooiiiiiiiiiiiee e
2.18. Incorrect Definition of Extended ROHUP Set ..o
2.19. Portability (Interoperability) of URLSs between Windows and UNIX Systems........c.ccocvvvveeevenennn.
2.20. The<adlnav:presentation> Element Should be Permitted on an Asset Resource.........ccoceeveveenen.
2.21. Default Vaue for timeinterval (second,10,2) Should be any Value that Evaluatesto Zero..............
2.22. Exit Action Rule on the Activity Tree Root does not End the Sequencing Session..........cccceveenee.
2.23. The Completion Status Value of “not attempted” is Not Mapped to Sequencing Tracking

INFOMMBLION ...t rer e n s
2.24. Undefined Behavior for LMS Handling of Unique Identifier ColliSions.........cccocooveviieienicecinnennnn.
2.25. Clarification and Changes Needed for Non-Tracked ACtiVItieS..........covererieeieninenc e,
2.26. Error in Pseudo Code for the Choice Sequencing Request Process in Dealing with Constrained

L0 3TT0 S USRS
SECTION 3 SCORM 2004 CLARIFICATION/ENHANCEMENT ADDENDA ..o
3.1.  Ambiguous Information Defined in the language type Data TYPE......ccoveveeeceereriesesieseseeeeneenens
3.2.  Clarification of Learner Session Initialization REQUIFEMENLS............cooerererieeieenine e
3.3, Setting the Current ACIVITY 10 NONE......couiiiiieeee et e e s
3.4. Incorrect Rollup Condition DEfiNitiON..........cccoiiiiiiiiee e e e
3.5. Ambiguous Language for the timeinterval (second, 10,2) Data Requirements...........ccccceeeeeeeceenennnn.
3.6. Incorrect Completion Status Determination/Success Status Determination Operators....................
3.7.  Conflicting Definitions of <adlnav:presentation> Element...........cccoovvvvererieeceneniesn e seseeeeseenens
3.8.  Root of the Activity Tree Cannot be Targeted for ChOICE.........cccevivvvreveceeece e
3.9.  Choice Exit not Enforced on the ACtiVity Tree ROOL.........cccveveeiererese e
APPENDIX A ACRONYM LISTING......cittitrietteristenesieiee sttt b e s sbese s
APPENDIX B DOCUMENT REVISION HISTORY .....covoiiirirrerierreenesreeesreesesresesesnes s s

SCORM 2004 2nd Edition Addendum Version 1.2
© 2005 Advanced Distributed Learning.
All Rights Reserved.



This page intentionally left blank.

SCORM 2004 2nd Edition Addendum Version 1.2
© 2005 Advanced Distributed Learning.
All Rights Reserved.



SECTION 1
Introduction

SCORM 2004 2nd Edition Addendum Version 1.2
© 2005 Advanced Distributed Learning.
All Rights Reserved.

11



This page intentionally left blank.

1-2

SCORM 2004 2nd Edition Addendum Version 1.2
© 2005 Advanced Distributed Learning.
All Rights Reserved.



1.1. Purpose

The purpose of this document isto track all reported issues with SCORM 2004 2nd
Edition that would require updates to the SCORM 2004 2nd Edition documentation suite.
This document captures those issues and describes the corrections needed to address
them. The information contained in this document supersedes information contained in
the SCORM 2004 2nd Edition documentation suite. Vendors should adhere to all
changes to SCORM 2004 2nd Edition as described in this document. The SCORM 2004
Conformance Test Suite will be updated to reflect the changes described in this
document.

This document should be used in conjunction with the current SCORM 2004 2nd Edition
documentation suite until anew edition of SCORM 2004 is published by ADL. This
document will be updated to include additional corrections should they become known.

Please submit any additional known issues with SCORM 2004 2nd Edition to the ADL
Technical Team viathe Help & Info Center on ADLNet.org.

This document is divided into three magjor sections. Section 1 explains the purpose of the
SCORM 2004 2nd Edition addendum. Section 2 describes addenda that are related to
defectsin the SCORM 2004 2nd Edition. These defects may affect conformance to
SCORM 2004, depending on current implementations. Section 3 describes addenda that
are clarifications or enhancements that do not affect SCORM 2004 conformance.
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2.1. Handling of Invalid SetValue() Requests for Data
Model Element Collections

The SCORM 2004 RTE Version 1.3.1 does not clearly describe how to handle invalid
Set Val ue() requestsinvoked against data model elementsin a“to-be” created record of
adatamodel element collection. More specifically, thereis no specific statement of
when a data model element record should be created in response to a Set Val ue() request
invoked against one of its children, increasing the count of its containing collection.

For example, assume that the value for cni . conment s_from | earner. _count iSzero
(the SCO has not set any comments from learner) and the SCO attempts to make the
following Set Val ue() request:

Set Val ue(“cm . coments_from | earner. 0. comment 7, ”{| ang=} ")

This Set Val ue() request isinvalid because the value provided for the language delimiter
isnot avalid | anguage_t ype— it cannot be an empty string (refer to the SCORM 2004
RTE Version 1.3.1, Section 4.1.1.7: Data Types for requirements of avalid

| anguage_t ype). Inthiscase, the LMSisrequired to returnf al se and set the API error
codeto 406 - Data Model Elenment Type M smatch.

Thisissue is experienced when continuing the example. SCORM does not clearly define
how an LM S should respond to the following Get Val ue() requests when they are
invoked immediately following the previous Set Val ue() request.

Get Val ue(“cm .coments_from| earner. 0. coment)

Get Val ue(“cm .coments_from|l earner. _count)

2.1.1. Rationale for Change

Invalid Set val ue() requests (regardliess of the data model element) always result in an
LMSreturning f al se and setting the API error code. The LMSisrequired to not alter
the state of the data model element’svalue. In the case where these Set Val ue()
requests are invoked against data model elementsin a‘“to-be” created record, not atering
the state of the data model element implies that no record is created and that the
containing collection’s size does not change.

2.1.2. SCORM Update

Section 4.1.1.3: Handling Collections found in the SCORM RTE Version 1.3.1 will be
updated to include the following required behavior:
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Failure to set a data model element in a“to-be” created data model record does
not result in any data being persisted and does not increase the containing
collection size.

The following child data model elements are affected by this change. If any of these
elementsis set successfully, it would cause a newly created record to be added to the
containing collection, increasing the collection’s count by 1.

e cm.objectives.n.id

e cm.interactions.n.id

e cm.interactions.n.objectives.n.id

e cm.conments_from.l earner.n.coment

e cm.conments fromlearner.n.location
e cm.coments_froml earner.n.tinestanp

When an LM S receives an invalid Set Val ue() request against one of these data model
elements, the LMS will return f al se and set the appropriate API error code. The size of
the containing collection shall not be incremented. If a_count request is made prior to
theinvalid Set val ue() request and a_count request is made immediately after the
invalid Set val ue() request, then the value returned by both calls shall beidentical (i.e.,
the collection size has not changed).

An update will be made to define that if an LM S receives a GetVaue() request
immediately following an invalid SetVaue() request, then the behavior shall be:

(1) Return an empty characterstring (“”)
(2) Set the API Error Codeto 301 - General Get Failure
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2.2. Ambiguous Pseudo-Code in Case #4 of Choice
Sequencing Request Process

This addendum addresses a discrepancy found in Choice Sequencing Request Process
(SB.2.9) of the SCORM 2004 Sequencing and Navigation (SN) Version 1.3.1. The
discrepancy can be found in Case #4 which startson line 11. Case #4 deals with the
Choice Sequencing Request scenario where the target activity is an ancestor of the
Current Activity. Inthiscase, the Activity Treetraversal will be up the “active” path
rather than across the tree; however, the pseudo code includes an evaluation of
Constrained Choice attribute that requires an ambiguous traversal either Backward or
Forward in the Activity Treerelative to the constrained activity.

2.2.1. Rationale for Change

When the target of a choice navigation request is an ancestor of the current activity (Case
#4), the Constrained Choice attribute will have no effect. In Case #4, only the target or
itsimmediate “next” activity (if the target isa cluster — SB.2.9, line 14), could possibly
be identified for delivery, which is the intended effect of the Constrained Choice
Attribute. In this case, the evaluation of Constrained Choice adds no value and
potentially leads to an ambiguous traversal direction.

2.2.2. SCORM Update

The evaluation of the Constrained Choice attribute is unnecessary and ambiguous when
performed during Case #4 of the Sequencing Choice Process. The Choice Sequencing
Request Process (SB.2.9) will be updated to delete the pseudo-code that references the
constrained activity in Case #4 (thisincludeslines 11.3, 11.4.2.*, and 11.5.%).

The updated Choice Sequencing Process is reproduced in whole for easy reference.

Choice Sequencing Request Process [SB.2.9] (for atarget activity; may return adelivery request; may
change the Current Activity; may return an exception code):

Reference: Activity is Active AM.1.1; Activity is Suspended AM.1.1; Available Children AM.1.1; Check
Activity Process UP.5; Choice Activity Traversal Subprocess SB.2.4; Current Activity AM.1.2; End
Attempt Process UP.4; Flow Subprocess SB.2.3; Sequencing Control Mode Choice SM.1; Sequencing
Control Choice Exit SM.1; Sequencing Rules Check Process UP.2; Terminate Descendent Attempts Process
UP.3; adlseq: constrainedChoice SCORM SN; adlseq: preventActivation SCORM SN

1 If there is no target activity Then There must be a
target activity for
choice

1.1 Exit Choice Sequencing Request Process (Delivery Request: n/a; Nothing to deliver

Exception: SB.2.9-1)
End If
2. If the target activity is not the root of the activity tree Then
2.1. If the Available Children for the parent of the target activity doesnot  |The activity is
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contain the target activity Then

currently not
available

2.1.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-2)
End If
End If
3. Form the activity path as the ordered series of activities from the root of the
activity tree to the target activity, inclusive
4, For each activity in the activity path
4.1, Apply the Sequencing Rules Check Process to the activity and the Hide |{Cannot choose
from Choice sequencing rules something that is
hidden
4.2, If the Sequencing Rules Check Process does not return Nil Then
4.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-3)
End If
End For
5. If the target activity is not the root of the activity tree Then
5.1. If the Sequencing Control Mode Choice for the parent of the target Confirm that
activity isFalse Then control mode
allow ‘choice’ of
the target
5.1.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-4)
End If
End If
6. If the Current Activity is Defined Then Hasthe
sequencing
session already
begun?
6.1. Find the common ancestor of the Current Activity and the target activity
7. Else
7.1. Set common ancestor is the root of the activity tree No, choosing the
target will start the
sequencing
session
End If
8. Case: Current Activity and target activity are identical Case #1 - select
the current activity|
8.1. Break All Cases Nothing to do in
this case
End Case
9. Case: Current Activity and the target activity are siblings Case #2 - same
cluster; move
toward the target
activity
9.1. Form the activity list asthe ordered sequence of activities from the We are attempted
Current Activity to the target activity, exclusive of the target activity  [to walk toward the
target activity.
Once we reach the
target activity, we
don’t need to test
it.
9.2. If the activity list is Empty Then Nothing to choose
2-6 SCORM 2004 2nd Edition Addendum Version 1.2
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9.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
End If
9.3. If the target activity occurs after the Current Activity in preorder
traversal of the activity tree Then
9.3.1. traverseis Forward
9.4. Else
9.4.1. traverse is Backward
End If
9.5. For each activity on the activity list
9.5.1. Apply the Choice Activity Traversal Subprocess to the activity in
the traverse direction
9.5.2. If the Choice Activity Traversal Subprocess returns False Then
9.5.2.1. Exit Choice Sequencing Request Process (Delivery Request: [Nothing to deliver
n/a; Exception: the exception identified by the Choice Activity
Traversal Subprocess)
End If
End For
9.6. Break All Cases
End Case
10. Case: Current Activity and common ancestor are the same Or Current Case #3 - path to
Activity is Not Defined thetargetis
forward in the
activity tree
10.1. Form the activity path as the ordered series of activities from the
common ancestor to the target activity, exclusive of the target activity
10.2. If the activity path is Empty Then
10.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
End If
10.3. For each activity on the activity path
10.3.1. Apply the Choice Activity Traversal Subprocess to the activity in
the Forward direction
10.3.2. If the Choice Activity Traversal Subprocess returns False Then
10.3.2.1. Exit Choice Sequencing Request Process (Delivery Request: [Nothing to deliver
n/a; Exception: the exception identified by the Choice Activity
Traversal Subprocess)
End If
10.3.3. If Activity is Active for the activity is False And (the activity is Not|If the activity
the common ancestor And adlseq: preventActivation for the activity|being considered
isTrue) Then is not already
active, make sure
we are allowed to
activate it
10.3.3.1L Exit Choice Sequencing Request Process (Delivery Request: [Nothing to deliver
n/a; Exception: SB.2.9-6)
End If
End For
10.4. Break All Cases
End Case
11 Case: Target activity isthe common ancestor of the Current Activity Case #4 - path to
thetarget is
backward in the
activity tree
SCORM 2004 2nd Edition Addendum Version 1.2 2-7
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11.1. Form the activity path as the ordered series of activities from the
Current Activity to the target activity, inclusive
11.2. If the activity path is Empty Then
11.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
End If
11.3. For each activity on the activity path
11.3.1. If the activity is not the last activity in the activity path Then
11.3.1.1. If the Sequencing Control Choice Exit for the activity is False [Make sure an
Then activity that
should not exit
will exit if the
target is delivered.
11.3.1.1.1 Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: SB.2.9-7)
End If
End If
End For
11.4. Break All Cases
End Case
12. Case: Target activity is forward from the common ancestor activity Case #5 - target is
a descendent
activity of the
common ancestor
12.1. Form the activity path as the ordered series of activities from the
Current Activity to the common ancestor, inclusive
12.2. If the activity path is Empty Then
12.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
End If
12.3. Set constrained activity to Undefined
12.4. For each activity on the activity path Walk up the tree
to the common
ancestor
12.4.1. If the activity is not the last activity in the activity path Then
124.1.1. If the Sequencing Control Choice Exit for the activity is False [Make sure an
Then activity that
should not exit
will exit if the
target is delivered
124111 Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: SB.2.9-7)
End If
End If
12.4.2. If constrained activity is Undefined Then Find the closest
constrained
activity to the
current activity
12.4.2.1. I f adlseq: constrainedChoice for the activity is True Then
124.2.1.1. Set constrained activity to activity
End If
End If
End For
12.5. If constrained activity is Defined Then
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125.1. If the target activity is Forward in the activity tree relative to the
constrained activity Then
125.1.1. traverseis Forward ‘How’ ina
forward direction
to see what
activity comes
next
12.5.2. Else
125.2.1. traverse is Backward ‘Flow’ ina
backward
direction to see
what activity
comes next
End If
125.3. Apply the Choice Flow Subprocess to the constrained activity in
the traverse direction
12.54. Set activity to consider to the activity identified by the Choice Flow
Subprocess
1255. If the target activity is Not an available descendent of the activity [Make sure the
to consider And (the target activity is Not the constrained activity [target activity is
Or the target activity is Not the activity to consider) Then within the set of
‘flow’ constrained
choices
12.55.1. Exit Choice Sequencing Request Process (Delivery Request:
n/a; Exception: SB.2.9-8)
End If
End If
12.6. Form the activity path as the ordered series of activities from the
common ancestor to the target activity, exclusive of the target activity
12.7. If the activity path is Empty Then
12.7.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
End If
12.8. If the target activity isforward in the activity tree relative to the CurrentfWalk toward the
Activity Then target activity
12.8.1. For each activity on the activity path
12.8.1.1. Apply the Choice Activity Traversal Subprocess to the activity
in the Forward direction
12.8.1.2. If the Choice Activity Traversal Subprocess returns False
Then
12.8.1.2.1. Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: the exception identified by the
Choice Activity Traversal Subprocess)
End If
12.8.1.3. If Activity is Active for the activity is False And (the activity is|If the activity
Not the common ancestor And adlseq;: preventActivation for  |being considered
the activity is True) Then is not already
active, make sure
we are allowed to
activate it
12.8.1.3.1. Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: SB.2.9-6)
End If
End For

SCORM 2004 2nd Edition Addendum Version 1.2

© 2005 Advanced Distributed Learning.
All Rights Reserved.




12.9. Else
12.9.1. For each activity on the activity path
129.1.1. If Activity is Active for the activity is False And (the activity is|If the activity
Not the common ancestor And adlseq;: preventActivation for  |being considered
the activity is True) Then is not already
active, make sure
we are allowed to
activate it
129111 Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: SB.2.9-6)
End If
End For
End If
12.10. Break All Cases
End Case
13. If the target activity isaleaf activity Then
13.1. Exit Choice Sequencing Request Process (Delivery Request: the target
activity; Exception: n/a)
End If
14. Apply the Flow Subprocess to the target activity in the Forward direction [The identified
with consider children equal to True activity isa
cluster. Enter the
cluster and
attempt to find a
descendent leaf to
deliver
15. I f the Flow Subprocess returns False Then Nothing to
deliver, but we
succeeded in
reaching the target
activity - move the
current activity
15.1. Apply the Terminate Descendent Attempts Process to the common
ancestor
15.2. Apply the End Attempt Process to the common ancestor
15.3. Set the Current Activity to the target activity
15.4. Exit Choice Sequencing Request Process (Delivery Request: n/a; Nothing to deliver
Exception: SB.2.9-9)
16. Else
16.1. Exit Choice Sequencing Request Process (Delivery Request: for the
activity identified by the Flow Subprocess; Exception: n/a)
End If
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2.3. Misevaluation of Traversal Direction

This addendum addresses an error discovered in the Flow Activity Traversal Subprocess
(SB.2.2) of the SCORM 2004 SN Version 1.3.1. The error prevents the proper reversa
of the flow traversal direction during the evaluation of a Previous sequencing request.
This case only occurs when a Forward Only cluster is encountered and all of its children
are skipped during the evaluation of a Previous sequencing request. In this case, the
Flow Activity Traversal Subprocess needs to switch direction twice, once to move
forward through the Forward Only cluster and then once again to continue to move
backward (honoring the original request) from the Forward Only cluster to its
predecessor.

2.3.1. Rationale for Change

Thiserror isabug in the SCORM Sequencing pseudo code. A strict implementation of
the SCORM Seqguencing pseudo code would prevent an LM S from recognizing a change
in traversal direction and from successfully passing the SCORM Sequencing
Conformance Test Case CM-3b.

2.3.2. SCORM Update

Line 3.3.1 of the Flow Activity Traversal Subprocess (SB.2.2) will be updated. The
currently referenced (local variable) “traversal direction” will be updated to “previous
traversal direction.”

The updated Flow Activity Traversal Subprocess is reproduced in whole for easy
reference.

Flow Activity Traversal Subprocess[SB.2.2] (for an activity, atraversal direction, and a previous traversal
direction; returns the ‘next’ activity in a directed traversal of the activity tree and True if the activity can be
delivered; may return an exception code):

Reference: Check Activity Process UP.5; Flow Activity Traversal Subprocess SB.2.2; Flow Tree Traversal
Subprocess SB.2.1; Sequencing Control Flow SM.1; Sequencing Rules Check Process UP.2

1. If Sequencing Control Flow for the parent of the activity is False Then Confirm that
‘flow’ is enabled
1.1. Exit Flow Activity Traversal Subprocess (Deliverable: False; Next
Activity: the activity; Exception: SB.2.2-1)
End If
2. Apply the Sequencing Rules Check Process to the activity and its Skipped
sequencing rules
3. If the Sequencing Rules Check Process does not return Nil Then Activity is skipped,
try to go to the
‘next’ activity
3.1. Apply the Flow Tree Traversal Subprocess to the activity in the
traversal direction and the previous traversal direction with consider
children equal to False
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3.2. If the Flow Tree Traversal Subprocess does not identify an activity
Then
3.2.1. Exit Flow Activity Traversal Subprocess (Deliverable: False; Next
Activity: the activity; Exception: exception identified by the Flow
Tree Traversal Subprocess)
3.3. Else
3.3.1. If the previous traversal direction is Backward And the Traversal [Make sure the
Direction returned by the Flow Tree Traversal Subprocessis recursive call is
Backward Then considers the
correct direction
3.3.1.1. Apply the Flow Activity Traversal Subprocessto the activity |Recursive call —
identified by the Flow Tree Traversal Subprocessin the make sure the
traversal direction and a previoustraversal direction of nfa  [‘next’ activity is
OK
3.3.2. Else
3.3.2.1. Apply the Flow Activity Traversal Subprocessto the activity |Recursive call —
identified by the Flow Tree Traversal Subprocessin the make sure the
traversal direction and a previous traversal direction of ‘next’ activity is
previous traversal direction OK
End If
3.3.3. Exit Flow Activity Traversal Subprocess - (Return the results of thePossible exit from
recursive Flow Activity Traversal Subprocess) recursion
End If
End If
4. Apply the Check Activity Process to the activity Make sure the
activity is allowed
5. I f the Check Activity Process returns True Then
5.1. Exit Flow Activity Traversal Subprocess (Deliverable: False; Next
Activity: the activity; Exception: SB.2.2-2)
End If
6. If the activity is not aleaf node in the activity tree Then Cannot deliver a
non-leaf activity;
enter the cluster
looking for aleaf
6.1. Apply the Flow Tree Traversal Subprocess to the activity in the
traversal direction and a previoustraversal direction of n/a with
consider children equal to True
6.2. If the Flow Tree Traversal Subprocess does not identify an activity
Then
6.2.1. Exit Flow Activity Traversal Subprocess (Deliverable: False; Next
Activity: the activity; Exception: exception identified by the Flow
Tree Traversal Subprocess)
6.3. Else
6.3.1. If the traversal direction is Backward And the traversal direction |Check if we are
returned by the Flow Tree Traversal Subprocessis Forward Then [flowing backward
through a forward
only cluster - must
move forward
instead
6.3.1.1. Apply the Flow Activity Traversal Subprocessto the activity |Recursive call —
identified by the Flow Tree Traversal Subprocessin the Make sure the
Forward direction with the previous traversal direction of identified activity
Backward is OK
6.3.2. Else
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6.3.2.1. Apply the Flow Activity Traversal Subprocessto the activity |Recursive call —
identified by the Flow Tree Traversal Subprocessin the Make sure the
traversal direction and a previoustraversal direction of n/a identified activity
is OK
End If
6.3.3. Exit Flow Activity Traversal Subprocess - (Return the resultsof  [Possible exit from
the recursive Flow Activity Traversal Subprocess) recursion
End If
End If
7. Exit Flow Activity Traversal Subprocess (Deliverable: True; Next Found aleaf

Activity: the activity; Exception: n/a)
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2.4. Measure Rollup Should not be Applied to Leaf
Activities

This addendum addresses a side effect discovered in the Overall Rollup Process (RB.1.5)
found in the SCORM 2004 SN Version 1.3.1. The side effect discovered prevents scores
reported by SCOs from being utilized during sequencing evaluations. Section 4.6.1:
Overall Rollup Process of the SCORM 2004 SN Version 1.3.1 defines when the Overall
Rollup Processis applied through its extended rollup process and some rules constraining
how that rollup is evaluated. Each time the Overall Rollup Processisinvoked, it applies
the various rollup subprocesses to each activity along the “active path” — the path from
the Current Activity (typically aleaf) and the root of the Activity Tree. For each activity,
even a Current Activity that happensto be aleaf, the Measure Rollup Process (RB.1.1) is
applied. However, the purpose of the Measure Rollup Process is to aggregate (rollup) the
measures of the target activity’s children. If none of the activity’s children have a
measure or if the activity has no children, the resulting measure is “unknown.”

2.4.1. Rationale for Change

A strict implementation of the SCORM Sequencing pseudo code would result in al
delivered leaf activities having a measure of “unknown” because the Measure Rollup
Process would interpret the lack of counted measures as an indication that the rolled up
measure should be “unknown” (RB.1.1, line 5.2.1). For sequencing purposes, the
“unknown” value would be used instead of any measure provided by a SCO
(cmi.score.scaled), defeating the intent of mapping SCORM Run-Time Datato the
associated activity’s tracking data. The net result would prevent an LM S from
successfully passing severa of the measure-based SCORM Sequencing Conformance
Test Cases (MS-*).

2.4.2. SCORM Update

Although Section 4.6.1: Overall Rollup Process of the SCORM 2004 SN Version 1.3.1
states that “Rollup rules have no effect if defined on aleaf activity — there is nothing to
rollup”, thisinstruction could be interpreted as applying only to Rollup Rule
Descriptions, as defined in the Sequencing Definition Model, and not to general measure
rollup. To ensure that there is no ambiguity in defined sequencing behaviors, the
following bullet will be added to the SCORM 2004 SN Version 1.3.1in Section 4.6.1:

e Measurerollup isnot applied to leaf activities.

In addition, a clause will be added to the Overall Rollup Process (RB.1.5) that appliesto
line 3.1. The clause will ensure that the Measure Rollup Process (RB.1.1) is not applied
to leaf activities. This change is normative behavior and will enforce that all
implementation will utilize the measure reported by a SCO for sequencing purposes.

2-14 SCORM 2004 2nd Edition Addendum Version 1.2
© 2005 Advanced Distributed Learning.
All Rights Reserved.



The updated Overall Rollup Processis reproduced in whole for easy reference.

Overall Rollup Process[RB.1.5] (for an activity; may change the tracking information for the activity and

its ancestors):

Reference: Activity Progress Rollup Process RB.1.3; Measure Rollup Process RB.1.1; Objective Rollup
Process RB.1.2; Tracked SM.11; Tracking Model TM

1. Form the activity path as the ordered series of activities from the root of the
activity tree to the activity, inclusive, in reverse order.
2. If the activity path is Empty Then
2.1. Exit Overall Rollup Process Nothing to rollup
End If

3. For each activity in the activity path

3.1. If the activity has children Then Only apply
Measure Rollup to
non-leaf activities

3.1.1. Apply the Measure Rollup Processto the activity Rollup the
activity’s measure

3.2. Apply the appropriate Objective Rollup Process to the activity Apply the
appropriate
behavior described
in section RB.1.2,
based on the
activity’s defined
sequencing
information

3.3. Apply the Activity Progress Rollup Process to the activity Apply the
appropriate
behavior described
in section RB.1.3,
based on the
activity’s defined
sequencing
information

4. Exit Overall Rollup Process

SCORM 2004 2nd Edition Addendum Version 1.2
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2.5. Invalid Default Value Defined for the
measureSatisfactionlfActive attribute

This addendum address an error found in the SCORM Content Aggregation Model
(CAM) Version 1.3.1. Section 5.1.11: <rollupConsiderations> Element contains an
optional attribute named neasur eSat i sf acti onl f Acti ve. Thisattribute is defined with
an incorrect default value. The value defined in the CAM isf al se. The default value of
theneasur eSati sfactionlfActive shouldbetrue. Theadl seq_v1p3. xsd correctly
identifies the default value ast r ue.

2.5.1. Rationale for Change

This change is being made to correctly identify the default value of the
measur eSat i sfactionl f Acti ve attribute.

2.5.2. SCORM Update

Theneasur eSati sfacti onl f Acti ve attribute defined for the

<rol | upConsi der at i ons> element found in Section 5.1.11: <rollupConsiderations>
Element will be updated to change the default value of the

measur eSat i sfactionl fValidtotrue. The section will be updated as follows:

From:

e neasureSatisfactionlfActive (optiona, default value =f al se). This
attribute indicates if the measure should be used to determine satisfaction during
rollup when the activity is active. XML DataType: xs: bool ean.

To:

e neasureSatisfactionlfActive (optional, default value=true). Thisattribute
indicates if the measure should be used to determine satisfaction during rollup
when the activity isactive. XML Data Type: xs: bool ean.
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2.6. Incorrect SPM for the <dataFromLMS> Element

This addendum addresses and error in the definition of the Smallest Permitted Maximum
(SPM) for the ADL Content Packaging extension element <adl cp: dat aFr onLMs>. The
SCORM 2004 CAM Version 1.3.1 incorrectly defines the SPM for the

<adl cp: dat aFr omLMs> element’s value as 4096 characters.

2.6.1. Rationale for Change

The ADL Content Packaging Extension element, <adl cp: dat aFr onLMs>, isused to
initializethecmi . 1 aunch_dat a SCORM 2004 RTE Data Model element. The

cmi . | aunch_dat a datamodel element has adefined SPM of 4000 characters. The IEEE
Data Model Standard defines the SPM of the Launch Data element (i.e., maps to the

cni . | aunch_dat a model element) as 4000 characters. Since SCORM defines that the
<adl cp: dat aFr omLMs> element isused to initializethecmi . | aunch_dat a data model
element, then the SPM's should match.

2.6.2. SCORM Update

The Data Type section of the <dataFromLM S> element found in Section 3.4.1.14:
<dataFromLMS> Element will be updated to change the SPM for the element’s value
from 4096 characters to 4000 characters. The section will be updated as follows:

From:

Data Type: The <dat aFr onLMs> element is represented as a characterstring element.
The characterstring has an SPM of 4096 characters.

To:

Data Type: The<dat aFr onLMs> element is represented as a characterstring element.
The characterstring has an SPM of 4000 characters.
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2.7. Handling of Reserved Delimiters

This addendum addresses various issues involving a discrepancy between the types of
delimiters and the requirements on the syntax and placement of delimiters used by the
SCORM 2004 RTE Data Model dot-notation binding in the SCORM 2004 RTE Version
131

2.7.1. Rationale For Change

This change is being made to remove the discrepancies between the types of delimiters,
syntax requirements for each type and placement requirements for each type. The current
text is confusing and does not clearly address these i ssues.

2.7.2. SCORM Update

The following updates will be made to Section 4.1.1.6: Reserved Delimiters:

e Table4.1.1.6awill be broken up to resolve the ambiguity between the two types
of delimiters (Property and Separator delimiters).

e The section will be updated to describe the Property Delimiter Syntax
Requirements, Property Delimiter Placement Syntax, Separator Delimiter Syntax
Requirements and Separator Placement Syntax.

As mentioned above, Table 4.1.1.6a, will be broken up into two tables. Table4.1.1.6a
will be updated to describe the Reserved Property Delimiters as follows:

Table4.1.1.6a: Reserved Property Delimiters

Reserved Delimiter Syntax Default Value Example

{I ang=<I anguage_t ype>} {I ang=en} {I ang=en}

{case_matt er s=<bool ean>} {case_matters=fal se} | {case_matters=true}

{case_matters=fal se}

{order _nmtters=<bool ean>} | {order _matters=true} | {order_nmatters=true}

{order_nmatters=fal se}

Because these delimiters are not required, the default value shall be assumed for those
cases where the delimiter is not specified. If the delimiters are used in the
characterstring, there are other requirements on placement of the delimiter and the
delimiter syntax.
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Property Delimiter Syntax Requirements: The delimiter shall be treated as a constant
set of characters with the following format::

delimter ::= " + nane + “=" + value + “}”

NOTE: The“{*“ and “}” are required to indicate the beginning and ending portions of a
delimiter. The “="isrequired to separate the nane and val ue pieces of the delimiter.
The absences of these required characters will cause the delimiter to not be recognized by
the system; instead, the set of characters will be treated as part of the underlying
characterstring data value.

The nane represents the identifier of the delimiter. The nane isrepresented by a set of
reserved tokens:

e lang
e case_matters
e order_nmmtters

For the {lang=<language type>} delimiter to be recognized as the language for the
characterstring, it must be placed at the beginning of the characterstring being qualified.
If the {lang=<language type>} delimiter is not thefirst set of characters, then the default
language shall be assumed.

The name token must be represented as-is (i.e., one of the following: | ang,
case_matters Or order _matters). Any derivatives of these tokens (e.g., padding the
token names with white space) will result in an unrecognized delimiter and the set of
characters will be treated as part of the underlying characterstring.

Theval ue indicates the value for the named delimiter. Theval ue portion of the
delimiter is restricted to the following:

e |ang: Restricted to the value represented by al anguage_t ype (Refer to Section
4.1.1.7: Data Types for requirements of alanguage_type).

e case_matters: Restricted to eithertrue orfal se

e order_matters: Restrictedto eithertrue orfal se

NOTE: If the value does not meet its named delimiter’s type requirements, then the
delimiter isimproperly formed and the characterstring does not meet the requirements of
itstype (i.e.,, causinga406 - Data Type M smatch error to occur).

Valid Examples:

e SetValue(“cm .coments from| earner.0.comrent”,
7{1 ang=en} Characterstring in the English |anguage”)

e SetValue(“cm .interactions.0.correct_response.0.pattern”,
7 {lang=en}{case_matters=true}Characterstring in the English
| anguage where the case matters”)

e SetVal ue(“cm .coments_from.| earner.0. comment ”,
"{lang =fr}Characterstring in the English | anguage”)
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Thereis no delimiter qualifying this Char acterstring - “{lang =fr}” isnot
considered alanguage delimiter because it contains white space, which is not
lexically equivalent to thel ang reserved delimiter. In this case, the overall
Characterstring includes {1 ang =fr} andisstill considered valid; its default
language is English (“en”). If this Set val ue call isinvoked, the LMS shall set
the data model element associated with the call to

#{lang =fr}Characterstring in the English |anguage”, Settheerror
codeto0 - No error andreturntrue.

e SetVal ue(“cm .coments_froml| earner.0.coment ”,
7{case_matters=invalid}Characterstring in the English |anguage”)

There are no delimiters qualifying this Char act erstring -
“{case_matters=invalid” isnot part of the defined format for

cmi . comments_from | earner.n. comment. Inthiscasetheoverall
Characterstring includes { case_mat t er s=i nval i d} andisstill considered valid,;
its default language is English (“en”). If this Set val ue call isinvoked, the LMS
shall set the data model element associated with the call to
7{case_matters=invalid}Characterstring in the English |anguage”,
set theerror codeto0 - No error andreturntrue.

Invalid Examples:

e SetValue(“cm .interaction.O.correct_response.0.pattern”,
7{case_matters=invalid}{lang=en}Characterstring in the English
| anguage”)

Assuming that thetype of cni . i nteraction.0isfill-in,thecase matters
delimiter isinvalid because it requires avalue of true or false. This example uses
“invalid.” Because the delimiter isimproperly formed, an LMS should not set the
data model element associated with the call, set the error codeto 406 - Dat a
Type M smatch, andreturnf al se.

e SetVal ue(“cm .coments_from.| earner. 0. comment ”,
"{lang= fr}Characterstring in the French | anguage”)

In this example, the lang delimiter isinvalid because its value includes white
space, which is not part of avalid language string. Because the delimiter is
improperly formed an LM S should not set the data model element associated with
the call, set the error codeto 406 - Data Type M smatch, andreturnfal se.

Property Delimiter Placement Requirements: The delimiters are required to be placed
in specific positions within the characterstring. In those cases where a combination of
delimiters may be used, the order of the delimitersis described by the data model
element. If adefault valueisused (implied by the absence of adelimiter) for one of the
delimitersin the set of delimiters, then the order should still be preserved. The delimiters
shall be concatenated together with no white space permitted between the delimiters. For
example:

e {case_matters=true}{order_matters=true}
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No white space or other characters are permitted prior to the first delimiter identified in
the characterstring. If there are no delimiters, which implies that the default values are
being used, then the value represents the characterstring used for the data model element.

NOTE: If any white space or other character isfound at the beginning of the
characterstring, then thiswill cause the set of characters to be treated as part of the
underlying characterstring.

As mentioned above, Table 4.1.1.6awill be broken up into two tables. Table4.1.1.6b
will be updated to describe the Reserved Separator Delimiters as follows:

Table4.1.1.6b: Reserved Separator Delimiter

Reserved Delimiter Syntax Default Value Example

[-] Not appl i cabl e, Used to separate a
needs to be provided | pair of values that
are related for an
i nteraction:

1[.]a

[,] Not appl i cabl e, Used to separate a
needs to be provided | set of values for an
interaction’s

col I ection:

i[.1a[,]2[.]c[,]13[.]b

[:] Not appl i cabl e, Used to represent a
needs to be provided | separator between a
range of nuneric
val ues:

1[:]1100 - a range
where the nuneric
value i s between 1
and 100 (inclusive)

Separator Delimiter Syntax Requirements: The delimiter shall be treated as a constant
set of characters with the following format::

delimter ::= “[“ + reserved_character + %]~

NOTE: The“[ “ and “]” are required to indicate the beginning and ending portions of the
delimiter. The absences of these required characters will cause the delimiter to not be
recognized by the system; instead, the set of characters will be treated as part of the
underlying characterstring.

Thereserved_charact er representsthe defined separator. Ther eserved_char act er
is represented by a set of reserved tokens:
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NOTE: Thereserved_charact er token must be represented as-is (i.e., one of the
following: [.1, [,] or[:]). Any derivatives of these tokens (e.g., padding the
reserved_character tokens with white space) will result in an unrecognized delimiter and
the set of characters will be treated as part of the underlying characterstring.

Separator Delimiter Placement Reguirements. The delimiters are required to be
placed in specific positions within the characterstring. The delimiter is used to separate
various data values defined by a particular data model element. For more information on
the data model elements that use these separator delimiters refer to Section 4.2: SCORM
Run-Time Environment Data Model.
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2.8. Deprecating the adlcp:persistState Attribute

This addendum addresses the deprecation of the adl cp: per si st St at e attribute and its
associated run-time behavior.

2.8.1. Rationale For Change

This change is being made to resolve potential run-time behavior discrepancies related to
the initialization, management, and persistence of Run-Time Data associated with a new
learner attempt on a SCO whose associated |earning resource has been tagged with an
adl cp: per si st St at e attribute equal tot r ue.

2.8.2. SCORM Update

It has been determined through areview of the use cases related to the

adl cp: persi st St at e attribute, that the intention of the adl cp: per si st St at e attribute
has been superseded by the devel opment of various e-learning standards and
specifications. The removal of the adl cp: per si st St at e attribute will ensure that
complimentary emerging technologies and specifications can incorporate a more
comprehensive solution to the existing use cases without burdening LM Ss and content
developers with, potentially complex and confusing, legacy support.

The following updates will be made to the SCORM 2004 CAM Version 1.3.1.

e Section 3.4.1.21: <resource> Element will be updated to remove the
adlcp:persistState attribute definition and declaration.

e Code Illustration 3-19 will be updated to remove the use of the adlcp:persistState
attribute.

o Table3.5.3.awill be updated to remove the adlcp:persistState attribute from the
table.

The following updates will be made to the SCORM 2004 RTE Version 1.3.1:

e Section 2.1.1.2: Persisting Run-Time Data Across Learner Attempts and Activities
will be removed.

e Referencesto using Persist State will be removed from Section 4.2.17: Objectives
and Section 4.2.23: Suspend Data.

The following updates will be made to the ADL Content Packaging Extension XML
Schema Definition (XSD) file— adlcp_v1p3.xsd:
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e Upon the formal release of an updated version of the SCORM 2004
documentation suite, the adlcp_v1p3.xsd will be updated to remove the attribute
declaration of the adlcp:persistState.
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2.9. Language Type Syntax

This addendum addresses unclear language in Section 4.1.1.7: Data Types in the SCORM
2004 RTE Version 1.3.1 on the requirements for the language_type data type.

2.9.1. Rationale For Change

The syntax and length restrictions for al angcode and subcode are ambiguous. The
underlying standards (See Internet Engineering Task Force [IETF] Request For Comment
[RFC] 3066 <http://www.ietf.org/rfc/rfc3066.txt>) indicate that the length of the

| angcode and each subcode range between a minimum of 1 to a maximum of 8
characters. Thisinformation is currently not provided in SCORM.

2.9.2. SCORM Update

Section 4.1.1.7: Data Types of the SCORM 2004 RTE Version 1.3.1 will be updated to
add language stating that thel angcode and subcode shall be 1 to 8 charactersin length.
Supplemental information will also be provided in relation to RFC 3066.

SCORM 2004 2nd Edition Addendum Version 1.2 2-25
© 2005 Advanced Distributed Learning.
All Rights Reserved.



2.10. Objective Satisfied By Measure Evaluation
Behavior Discrepancy

This addendum addresses a behavioral allocation change regarding the threshold
evaluation of a mastery score and the effects of that evaluation on SCORM 2004 RTE
Data Model and Sequencing Tracking Data.

2.10.1. Rationale For Change

The SCORM Run-Time Environment Version 1.3.1 defines an LM S behavior that
applies an evaluation of cni . scor e. scal ed against a defined threshold,

cmi . scal ed_passi ng_score. The SCORM 2004 RTE Version 1.3.1, in Table
4.2.22.1a, describes this evaluation applied to various sets of SCO Data Model elements.

In addition, SCORM 2004 SN Version 1.3.1 defines asimilar behavior that conditionally,
based on the value of Objective Satisfied by Measure, applies athreshold evaluation to an
activity’s reported measure against a known minimum measure. The SCORM 2004 SN
Version 1.3.1, Section 4.2.1.7: Tracking Behavior, requirement 5, defines this behavior.

In some situations, the threshold evaluation applied to a SCO’s RTE databy an LM S may
produce a different result than the threshold evaluation applied to the SCO’s associated
activity by a sequencing implementation. This discrepancy may be confusing to both
LMS implementers and content devel opers.

2.10.2. SCORM Update

To remove the potential discrepancy in success (satisfaction) status determination, the
SCO Run-Time behavior will be updated to produce results consistent with the mastery
evaluation applied to the SCO’s associated activity. This change will require the
following updates to SCORM:

SCORM 2004 CAM Version 1.3.1

Section 5.1.7.1.1: <minNor malizedM easur e> Element

From:

The <ni nNor mal i zedMeasur e> element identifies minimum satisfaction measure for the
objective [5]. The value is normalized between -1 and 1 (inclusive). If thiselement is
used to define a minimum satisfaction measure for the primary objective (i.e.,

<pri mar yQbj ecti ve> element), then the LMS shall usethisvaluetoinitialize the

cni . scal ed_passi ng_score (Seethe SCORM RTE Book[2]).

To:
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The <ni nNor mal i zedMeasur e> element identifies minimum satisfaction measure for the
objective [5]. The value is normalized between -1 and 1 (inclusive). If the primary
objective (i.e., <pri mar yQbj ect i ve> element) hassat i sfi edByMeasur e equa totr ue,
the LMS shall usethisvalueto initialize thecni . scal ed_passi ng_score (Seethe
SCORM RTE Book[2]).

SCORM 2004 RTE Version 1.3.1
Section 4.2.19: Scaled Passing Score

From:

LM SBehavior Requirements:

e  Thedatamodel element is mandatory and shall be implemented by the LM S as read-only.

e TheLMSisresponsible for initializing this data model element based using the IMS Simple Sequencing
namespace element <imsss:minNormalizedM easure> €l ement associated with an <imsss: primaryObjective>
element for the <imscp:item> element that references a SCO resource. |If the valueis not provided in the manifest,
then the LM'S shall not make any assumptions of a scaled passing score.

To:

LM SBehavior Requirements:

e  Thedatamodel element is mandatory and shall be implemented by the LMS as read-only.

e ThelLMSisresponsible for initializing this data model element.

e |f theIMS Simple Sequencing namespace attribute imsss: satisfiedByM easure associated with the
<imsss:primaryObjective> element for the <imscp:item> element that references the SCO is equd to true, then the
value provided by the <imsss:minNormalizedM easure> element associated with the <imsss:primaryObj ective>
element for the <imscp:item> element that references the SCO resource shall be used to initialize this data model
element.

e If the IMS Simple Sequencing namespace attribute imsss:satisfiedByM easure associated with the
<imsss: primaryObjective> element for the <imscp:item> element that references the SCO is equal to true and no
value is provided for the <imsss:minNormalizedMeasure> element associated with the <imsss:primaryObjective>
element for the <imscp:item> element that references the SCO resource, then the LMS shall initialize
scaled_passing_score to 1.0.

e |f theIMS Simple Sequencing hamespace attribute imsss: satisfiedByM easure associated with the
<imsss: primaryObjective> element for the <imscp:item> element that references the SCO is equal to false, then
the LM S shall not make any assumptions of a scaled passing score.

Table4.2.22.1a, last row:

From:
Scaled Scaled Score Success Status LM SBehavior
Passing
Score
0.8 No value set by the One of the No action, the
SCO. defined cm . success_status shal
vocabularies be set to the value that was set by
the SCO.
To:
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0.8

No value set by the One of the Thecm . success_status set
SCO. defined by the SCO shall be overwritten,
vocabularies and replaced with the default value
“unknown”.

SCORM 2004 SN Version 1.3.1

Table3.10a:

From:

Objective
Minimum
Satisfied
Normalized
Measure

Indicates the minimum satisfaction
measure for the objective. If the
objective’s measure equals or
exceeds this threshold, the
Objective Satisfied Satus will
become Satisfied, otherwise the
Objective Satisfied Satus will
become Not Satisfied.

Real [-1..1]
Precision of
at least 4
significant
decimal
digits

1.0

To:

Objective
Minimum
Satisfied
Normalized
Measure

I ndicates the minimum satisfaction
measure for the objective. If the
objective’s measure equals or
exceeds this threshold, the
Objective Satisfied Satus will
become Satisfied, otherwise the
Objective Satisfied Status will
become Not Satisfied.

The value is unreliable unless
Objective Satisfied by Measure is
True.

Real [-1..1]
Precision of
at least 4
significant
decimal
digits

Section 3.10: Objective Description

The ADL Note found on page SN-3-39 will be removed from the SCORM 2004 SN
Version 1.3.1. The behavior described in this note was based on an assumption madein
an early draft of SCORM 2004 that is no longer applies due to changes introduced by this

addenda.
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2.11. Manifest Requirements Inconsistency

This addendum addresses an inconsistency between element requirements in the SCORM
2004 CAM Version 1.3.1, Table 3.5.3aand Section 3.4.1.2: <metadata> Element.

2.11.1. Rationale For Change

Table 3.5.3aincorrectly states that the 1.4.1 <schema> and 1.4.2 <schemaversion>
elements are optional, marked with an O in the table. Thisinformation contradicts the
information found in Section 3.4.1.2: <metadata> Element, which correctly states these
elements are mandatory for a Content Aggregation Package and Resource Package. The
language in the SCORM 2004 Conformance Requirements Version 1.1 also states that
these elements are mandatory.

2.11.2. SCORM Update

The language in Table 3.5.3awill be updated to state that the 1.4.1 <schema> and 1.4.2
<schemaversion> el ements tags are mandatory.

No. Elements Resour ce Content Aggregation
Package Package
1 <manifest> M M
11 identifier M M
1.2 version (@] (@]
1.3 xml:base (@] (@]
14 <metadata> (@] O
14.1 <schema> M M
142 <schemaversion> M M
14.3 { Meta-data} (@) (@)
15 <organizations> M M
151 default NP M
15.2 <organi zation> NP M
1521 identifier NP M
1522 structure NP O
1523 adlseq:objectivesGlobal ToSystem NP @)
1524 <title> NP M
15.25 <item> NP M
15251 identifier NP M
15.25.2 identifierref NP @)
15.25.3 <title> NP M
15.254 isvisible NP @)
15255 parameters NP O
15.25.6 <item> NP @)
15.25.7 <metadata> NP @)
152571 [{Meta-data} NP (@)
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15.25.8 <adlcp:timeLimitAction> NP @)
15.25.9 <adlcp:dataFromLM S> NP @)
1.5.25.10 |<adlcp:completionThreshold> NP @)
152511 |<imsss.sequencing> NP @)
15.25.12 |<adlnav:presentation> NP @)
15.2.6 <metadata> NP 0
15.2.6.1 { Meta-data} NP O
1527 <imsss. sequencing> NP O]
1.6 <resources> M M
16.1 xml:base O O
1.6.2 <resource> O O
16.2.1 identifier M M
16.2.2 type M M
1.6.2.3 href o] o]
1.6.24 adlcp:scormType M M
16.25 xml:base O O
1.6.2.6 <metadata> o] o]
1.6.2.6.1 { Meta-data} o] o]
16.2.7 <file> o] o]
16.2.7.1 href M M
1.6.2.7.2 <metadata> 0 0
1.6.2.7.2.1 |{Meta-data} O @)
1.6.2.8 <dependency> O @)
1.6.2.8.1 identifierref M M
1.7 <manifest> 0 0
1.8 <imsss:sequencingCollection> NP @)
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2.12. Error in Pseudo-Code Limit Conditions Check
Process

This addendum addresses an error in the SCORM 2004 SN Version 1.3.1 pseudo code,
Line 2 of the Limit Conditions Check Process (UP.1).

2.12.1. Rationale For Change

The evaluation of limit conditionsis to prevent unintended attempts on activities from
beginning. Limit conditions do not have any affects on activities while they are active or
suspended — as described in the comment to Line 2 of UP.1. The current condition
evaluated on Line 2 of UP.1 does not fully enforce the criteriafor evaluating limit
conditions.

Line 2 of the Limit Conditions Check Process (UP.1) should read:

“If the Activity is Active for the activity is True Or the Activity is Suspended for the
activity isTrue Then”

2.12.2. SCORM Update

The correct language will be added to Line 2 of the Limit Conditions Check Process
(UP.1).

The pseudo code will be updated to:

Limit Conditions Check Process [UP.1] (for an activity; returns Trueif any of the activity’s limit conditions
have been violated):

Reference: Activity Attempt Count TM.1.2.1; Activity Progress Status TM.1.2.1; Activity Absolute Duration
TM.1.2.1; Activity Experienced Duration TM.1.2.1; Attempt Progress Status TM.1.2.2; Attempt Absolute
Duration TM.1.2.2; Attempt Experienced Duration TM.1.2.2; Limit Condition Activity Absolute Duration
Control SM.3; Limit Condition Activity Absolute Duration Limit SM.3; Limit Condition Activity
Experienced Duration Control SM.3; Limit Condition Activity Experienced Duration Limit SM.3; Limit
Condition Attempt Absolute Duration Control SM.3; Limit Condition Attempt Absolute Duration Limit
SM.3; Limit Condition Attempt Experienced Duration Control SM.3; Limit Condition Attempt Experienced
Duration Limit SM.3; Limit Condition Attempt Control SM.3; Limit Condition Attempt Limit SM.3; Limit
Condition Begin Time Limit SM.3; Limit Condition Begin Time Limit Control SM.3; Limit Condition End
Time Limit SM.3; Limit Condition End Time Limit Control SM.3; Tracked SM.11

1. If Tracked for the activity is False Then If the activity is not
tracked, its limit
conditions cannot
be violated

1.1. Exit Limit Conditions Check Process (Limit Condition Violated: Activity is not

False) tracked, no limit
conditions can be
violated

End If
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If the Activity is Active for the activity is True Or the Activity is Suspended
for the activity is True Then

Only need to check
activities that will
begin anew
attempt

Exit Limit Conditions Check Process (Limit Condition Violated:
False)

End If

If the Limit Condition Attempt Control for the activity is True Then

If the Activity Progress Satus for the activity is True And the Activity
Attempt Count for the activity is greater than or equal (>=) to the Limit
Condition Attempt Limit for the activity Then

3.1.1.

Exit Limit Conditions Check Process (Limit Condition Violated:
True)

Limit conditions
have been violated

End If

End If

If the Limit Condition Activity Absolute Duration Control for the activity is
True Then

4.1.

If the Activity Progress Status for the activity is True And the Activity
Absolute Duration for the activity is greater than or equal (>=) to Limit
Condition Activity Absolute Duration Limit for the activity Then

4.1.1.

Exit Limit Conditions Check Process (Limit Condition Violated:
True)

Limit conditions
have been violated

End If

End If

If the Limit Condition Activity Experienced Duration Control for the
activity is True Then

5.1.

If the Activity Progress Status for the activity is True And the Activity
Experienced Duration for the activity is greater than or equal (>=) to
the Limit Condition Activity Experienced Duration Limit for the activity
Then

5.1.1.

Exit Limit Conditions Check Process (Limit Condition Violated:
True)

Limit conditions
have been violated

End If

End If

If the Limit Condition Attempt Absolute Duration Control for the activity is
True Then

6.1.

If the Activity Progress Status for the activity is True And the Attempt
Progress Status for the activity is True And the Attempt Absolute
Duration for the activity is greater than or equal (>=) to the Limit
Condition Attempt Absolute Duration Limit for the activity Then

6.1.1.

Exit Limit Conditions Check Process (Limit Condition Violated:
True)

Limit conditions
have been violated

End If

End If

If the Limit Condition Attempt Experienced Duration Control for the
activity is True Then

7.1.

If the Activity Progress Status for the activity is True And the Attempt
Progress Status for the activity is True And the Attempt Experienced
Duration for the activity is greater than or equal (>=) to the Limit
Condition Attempt Experienced Duration Limit for the activity Then

7.1.1.

Exit Limit Conditions Check Process (Limit Condition Violated:
True)

Limit conditions
have been violated

End If

End If
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8. If the Limit Condition Begin Time Limit Control for the activity is True
Then
8.1. If the current time point is before the Limit Condition Begin Time Limit
for the activity Then
3.1.1. Exit Limit Conditions Check Process (Limit Condition Violated: |Limit conditions
True) have been violated
End If
End If
0. If the Limit Condition End Time Limit Control for the activity is True Then
9.1. If the current time point is after the Limit Condition End Time Limit for
the activity Then
9.1.1. Exit Limit Conditions Check Process (Limit Condition Violated: |Limit conditions
True) have been violated
End If
End If
10.. Exit Limit Conditions Check Process (Limit Condition Violated: False) [No limit conditions

have been violated
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2.13. Error in Pseudo-Code Choice Flow Tree Traversal
Sub-process

This addendum addresses an error in the SCORM 2004 SN Version 1.3.1 pseudo code,
Line 2.1.1 of the Choice Flow Tree Traversal Sub-process (SB.2.9.2).

2.13.1. Rationale For Change

The Choice Flow Tree Traversal Sub-process (SB.2.9.2), Line 2.1.1 is missing some text.
(Next Activity) should be changed to (Next Activity: Nil).

2.13.2. SCORM Update

(Next Activity) will be changed to (Next Activity: Nil) asfollows:

Choice Flow Tree Traversal Subprocess[SB.2.9.2] (for an activity, atraversal direction; returns the ‘next’
activity in directed traversal of the activity tree):

Reference: Available Children AM.1.1

1. If the traversal direction is Forward Then
1.1. If the activity isthe last activity in aforward preorder tree traversal of |Cannot walk off
the activity tree Then the activity tree
1.1.1. Exit Choice Flow Tree Traversal Subprocess (Next Activity: Nil)
End If
1.2. If the activity isthe last activity in the activity’s parent’slist of
Available Children Then
1.2.1. Apply the Choice Flow Tree Traversal Subprocessto the Recursion - Move
activity’s parent in the Forward direction to the activity’s
parent’s next
forward sibling
1.2.2. Exit Choice Flow Tree Traversal Subprocess (Next Activity: the |Return the result of
results of the recursive Choice Flow Tree Traversal Subprocess) [the recursion
1.3. Else
1.3.1. Traverse the tree, forward preorder, one activity to the next
activity, in the activity’s parent’slist of Available Children
1.3.2. Exit Choice Flow Tree Traversal Subprocess (Next Activity: the
activity identified by the traversal)
End If
End If
2. If the traversal direction is Backward Then
2.1. If the activity isthe root activity of the tree Then Cannot walk off
the root of the
activity tree
2.1.1. Exit Choice Flow Tree Traversal Subprocess (Next Activity: Nil)
End If
2.2. If the activity isthe first activity in the activity’s parent’s list of
Available Children Then
2.2.1. Apply the Choice Flow Tree Traversal Subprocessto the Recursion — Move
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activity’s parent in the Backward direction

to the activity’s
parent’s next
backward sibling

2.2.1.1. Exit Choice Flow Tree Traversal Subprocess (Next Activity: the |Return the result of

results of the recursive Choice Flow Tree Traversal Subprocess) [the recursion
2.3. Else
2.3.1. Traverse the tree, reverse preorder, one activity to the previous

activity, from the activity’s parent’s list of Available Children
2.3.2. Exit Choice Flow Tree Traversal Subprocess (Next Activity: the

activity identified by the traversal)

End If
End If
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2.14.

Error in Pseudo-Code Previous Sequencing
Request Process

This addendum addresses an error in the SCORM 2004 SN Version 1.3.1 pseudo code,
Line 2.1 of the Previous Sequencing Request Process (SB.2.8).

2.14.1.

Rationale For Change

The Previous Sequencing Request Process (SB.2.8), Line 2.1 is missing the conditional
value of “False”.

2.14.2.

SCORM Update

The Previous Sequencing Request Process will be updated as follows:

Previous Sequencing Request Process [SB.2.8] (may return a delivery request; may return an exception
code):

Reference: Current Activity AM.1.2; Flow Subprocess SB.2.3

1. If the Current Activity isNot Defined Then Make sure the
sequencing
session has
already begun

1.1 Exit Previous Sequencing Request Process (Delivery Request: n/a; Nothing to deliver

Exception: SB.2.8-1)
End If

2. If the activity is not the root activity of the activity tree Then

2.1. If Sequencing Control Flow for the parent of the activity is False Then |Confirm a ‘flow’
traversal is allowed
from the activity

2.1.1. Exit Flow Tree Traversal Subprocess (Next Activity: Nil;

Exception: SB.2.8-2)
End If
End If
3. Apply the Flow Subprocess to the Current Activity in the Backward Flowina

direction with consider children equal to False backward
direction to the
next allowed
activity

4, If the Flow Subprocess returns False Then

4.1. Exit Previous Sequencing Request Process (Delivery Request: n/a; Nothing to deliver

Exception: the exception identified by the Flow Subprocess)
5. Else
5.1. Exit Previous Sequencing Request Process (Delivery Request: the
activity identified by the Flow Subprocess; Exception: n/a)
End If
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2.15. Application of Measure Satisfaction if Active
Behavior

This addendum addresses inconsistency in the application of the ADL extension attribute
measur eSati sfactionl fActive, asdefined in the SCORM 2004 SN Version 1.3.1.

2.15.1. Rationale For Change

Two behavioral extensions (fixes) to IMS SS were put into the SCORM SN with regard
to measure rollup. First, acluster will always have ameasure if any of its children have a
defined measure. Second, since the rolled-up measure may not include sufficient
information (some child activities may have not been attempted), a measure threshold
evaluation (Satisfied by Measure) may prematurely affect the satisfaction status of the
activity. To prevent a measure threshold evaluation from prematurely affecting an
activity’s satisfaction status, an ADL namespace element,

measur eSat i sfactionl f Acti ve was added. This attribute indicates when the measure
threshold evaluation should affect an activity’s satisfaction status — either during the
current attempt on the activity or not until the current attempt on the activity ends (the
activity becomes “inactive”). Enforcement of these behaviors was put directly into the
normative Sequencing Behavior Pseudo Code (Appendix C).

Language was added to the SCORM SN (Section 4.2.1.7: Tracking Behavior, page SN-4-
18) to ensure consistent evaluation of a shared global objective status. More specifically,
clause #5 states that threshold evaluations will be performed any time the local status of
activity isunknown and aread Objective Map is defined. Aswritten, this behavior will
circumvent the pseudo code’s application of the ADL namespace element,

nmeasur eSati sfactionl fActive.

2.15.2. SCORM Update

Section 3.9.1: Measure Satisfaction If Active (SN-3-35) will be updated as follows:

From:

The Measure Satisfaction If Active element indicates when an activity’s rolled-up
objective measure will be applied to the rolled-up objective satisfaction. This
element is applied during the Objective Rollup Using Measure Process (refer to
Appendix C). This element contains a boolean (True/False) value. The default
value for Measure Satisfaction If Active, if not defined explicitly for the activity,
isTrue.
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To:

If the Measure Satisfaction If Active element is defined as False, the LM S will
only apply the Objective Minimum Satisfied Normalized Measure to the activity’s
rolled-up objective when the attempt on the activity ends.

Evaluation of a defined measure threshold (Objective Satisfied by Measure) is
conditional. The Measure Satisfaction If Active element indicates when an
activity’s rolled-up objective measure will be applied to the activity’s rolled-up
objective satisfaction. This element is applied whenever the activity’s satisfaction
statusis required and that status is determined through a measure threshold
evaluation (Objective Satisfied by Measure). This element contains a boolean
(True/False) value. The default value for Measure Satisfaction If Active, if not
defined explicitly for the activity, is True.

If the Measure Satisfaction If Active element is defined as False, the LM S will
only apply the Objective Minimum Satisfied Normalized Measure to the activity’s
rolled-up objective when the attempt on the activity ends and the activity becomes
inactive. Until that time the satisfaction status of the activity’s rolled-up objective
shall be considered “unknown”.

And on page SN-3-36:

From:

To:

In contrast, if the Measure Satisfaction If Active element is False, the satisfaction
of Module AA’s abjective will not be evaluated until Module AA is explicitly
exited — it will remain “unknown”. Module AA can only be explicitly exited by a
Sequencing Exit action rule applied to Module A evaluating to true.

In contrast, if the Measure Satisfaction If Active element is False, the satisfaction
of Module AA’srolled-up (primary) objective will not be evaluated until Module
AA becomesinactive — it will remain “unknown”. One way for Module AA to
become inactiveisfor it to be explicitly exited by a Sequencing Exit action rule
applied to Module AA evaluating to true.

In Section 4.2.1.7: Tracking Behavior, clause #5 (SN-4-18) will be updated as follows:

From:
ADL Note: In thiscase, an LMS may store the evaluated Objective Satisfied
Status in the activity’slocal Objective Progress Information. Doing so should not
alter the local Objective Measure.
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To:

ADL Note: Evaluation of adefined measure threshold (Objective Satisfied by
Measure) is conditional on the state of the activity and the value of its Measure
Satisfaction If Active element. If the activity is active and has Measure
Satisfaction If Activeisequal to false, no measure threshold evaluation shall be
performed — the satisfaction status of the activity shall be considered “unknown”.

When this evaluation is performed, an LM S may store the evaluated Objective
Satisfied Status in the activity’s local Objective Progress Information. Doing so
should not ater the local Objective Measure.
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2.16. Initialization of a SCO’s Objectives from
Sequencing Information

This addendum addresses the incomplete definition of required LM S behavior concerning
initialization and updates to a SCO’s objectives collection (cni . obj ect i ves) using
sequencing information applied to the SCO’s associated activity, as defined in the
SCORM 2004 RTE Version 1.3.1.

2.16.1. Rationale For Change

Each SCO’s Run-Time Data includes a collection of objectives—cmi . obj ect i ves.

Each activity may have zero or more objectives defined in its sequencing information.
The SCORM 2004 RTE Version 1.3.1 intends for SCOs to have some access to the state
of its associated activity’s objectives based on sequencing Tracking Information available
at the time the SCO islaunched. Although the SCORM 2004 RTE Version 1.3.1
describes this behavior, the information is spread across several sections of the document
and that information does not clearly describe what should happen when a Learner
Attempt on a SCO suspends and later resumes.

2.16.2. SCORM Update

The description of initializing Run-Time Data Model objectives, Section 4.2.17.2:
Utilizing Objective Satus for Sequencing (RTE-4-96), will be updated as follows:

From:

Utilizing Objective Status for Sequencing

Instructional designers may wish to use objectives to make conditional
sequencing decisions; this desire is explicitly represented in the sequencing
information associated with alearning activity (refer to the SCORM CAM book).
As a SCO references objectives through their identifiers, so does the sequencing
information associated with alearning activity. SCORM defines how identifiers
are used to relate the objectives defined on the learning activity for sequencing
purposes with the objectives (cni . obj ect i ves) available to a SCO during the
learning experience.

For objectives associated with alearning activity, those that may be affected by
the learning experience are those with identifiers that match identically with an
identifier defined in the Objectives RTE Data Model element for the SCO
associated with that learning activity. When a SCO is launched for a new learner
attempt, the LM S will initialize a set of run-time objectives

(cmi . obj ecti ves. n. xxx) for the SCO with the objective status information
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To:

managed for sequencing the SCO’s associated learning activity. During the
learner experience, the SCO may modify the status of these sets of objective
status information; the updated status information will be used by the LM S during
sequencing evaluations.

Initialization of Run-Time Objectives from Sequencing I nfor mation

Instructional designers may wish to use objectives to make conditional
sequencing decisions; this desireis explicitly represented in the sequencing
information associated with alearning activity (refer to the SCORM CAM book).
As a SCO references objectives through their identifiers, so does the sequencing
information associated with alearning activity. For objectives associated with a
learning activity, those that may be affected by the learning experience are those
with identifiers that match identically with an identifier defined in the

cni . obj ect i ves collection for the SCO associated with that learning activity.

SCORM defines how identifiers are used to relate the objectives defined on the
learning activity for sequencing purposes to the objectives collection

(cmi . obj ect i ves) available to the activity’s associated SCO during the learning
experience. Whenever a SCO islaunched for anew learner attempt, the LM S
shall initialize a set of run-time objectives (cni . obj ect i ves) for the SCO with
the objective status information managed for sequencing the SCO’s associated
learning activity. The LMS shall create one entry in the SCO’s objectives
collection for each objective defined in the sequencing information (children of
the <i nsss: obj ect i ves> element) applied to the SCO’s associated activity. The
sequencing information shall be used to initialize the run-time objective as
follows:

1. cmi.objectives.n.id shal beinitialized with the objective’s ID (the
objective ID attribute associated to the objective in the activity’s sequencing
information.)

2. cmi.objectives.n.success_stat us shall beinitialized with the Tracking
Information associated with the objective (possibly through aread Objective

Map).

3. cni.objectives.n.score. scal ed shal beinitialized with the Tracking
Information associated with the objective (possibly through aread Objective

Map).

When the new learner attempt on the SCO begins and after LM S initialization of
the SCO’ abjective collection, the number of objectives contained in its objective
collection (cmi . obj ecti ves. _count ) shall equal the number of objectives
defined in the sequencing information (children of the <i nsss: obj ecti ves>
element) applied to the SCO’s associated activity that have defined Objective IDs.
During the learner experience, the SCO may modify the status of these objectives;
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the updated status information will be used by the LM S during sequencing
evaluations.

ADL Note: If aSCO atersan objective ID (cni . obj ecti ves. i d), the
association between the run-time objective and the associated activity’s objective
will be broken. The LMS will not know how to map the objective’s run-time
status to the sequencing Tracking Information.

ADL Note: If alearner attempt on a SCO is suspended and then later resumed,
the LM S is not required to update the SCO’s objectives collection to reflect
changes in sequencing Tracking Information occurring with any of the SCO’s
associated activity’s objectives while the SCO is suspended.

The LM S Behavior Requirements defined for cni . obj ecti ves. n. i d, (RTE-4-98), will
be updated as follows:

From:

To:

If the <imsss.objectives> are defined for an <imscp:item> element in the Content
Package Manifest, then the LM S isresponsible for initializing objective run-time
data (cmi.objectives.n.xxx) for the SCO based on the Objective Progress
Information referenced and managed by the learning activity. Run-time data
related to objectives (cmi.objectives.n.xxx) should not be initialized for an
activity’s associated SCO unless an objective ID attribute is defined in the
seguencing information (<imsss:primaryObjective> or <imsss.objective>). The
objective ID attribute shall be used to initialize the cmi.objectives.n.id value. The
number of objectives defined in the manifest dictates the number of objective
status information that need to beinitialized. The LMSisalso responsible for
initializing status and score for the objective information data if that information
isavailableto the LMS (refer to the SCORM SN book — Global objectives).

If the <imsss.objectives> are defined for an <imscp:item> element in the Content
Package Manifest, then the LM S isresponsible for initializing objective run-time
data (cmi.objectives.n.xxx) for the SCO based on the Objective Progress
Information referenced and managed for the learning activity. Run-time data
related to objectives (cmi.objectives.n.xxx) should not beinitialized for an
activity’s associated SCO unless an objective ID attribute is defined in the
sequencing information (<imsss:primaryObjective> or <imsss.objective>). The
objective ID attribute shall be used to initialize the cmi.objectives.n.id value.
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2.17. Variable Error in Measure Rollup Process
(RB.1.1)

This addendum addresses an error in the variables in the Measure Rollup Process
(RB.1.1), as defined in the SCORM 2004 SN Version 1.3.1.

2.17.1. Rationale For Change

Lines 5.2 and 5.3 of the Measure Rollup Process (RB.1.1) refer to the wrong variable.

The intention of the Measure Rollup Process is to compute the average weighted measure
of al the measures applied to an activity’s children. This process should only provide a
rolled-up measure if thereis AT LEAST ONE child that contributes a known measure to
its parent; otherwise there is insufficient information available to compute any value and
the rolled-up (parent’s) measure should be considered “unknown.” Thisintended
behavior is described in the comment on line 5.2 from the IMS SS Specification.

The wrong variable (“counted measures” instead of “total weighted measure”) is used on
lines5.2 and 5.3. These lines were correct inthe IMS SS Version 1.0 of the p-code
because the IMS measure rollup process from that version would only result in aknown
rolled-up measure if ALL children contributed a known measure to its parent. If any
child did not have a known measure, “counted measures” would b set to 0.0 — in this case
it was sufficient to look at just the “counted measures” to evaluate clauses 5.2 and 5.3.

However, SCORM Sequencing altered the Measure Rollup Process to ensure that if ANY
child had a known measure, then its parent would have aknown measure. This extension
resulted in achange to the IMS SS pseudo code and makes the clauses on lines 5.2 and
5.3 insufficient. Theresult of using the “counted measures” in these two linesis that the
“number of children” (counted measures) is used as the criteriafor determining if a
rolled-up measure should be evaluated instead of the existence of a known measure on
one of the children. In other words, based on the current SCORM Sequencing pseudo
code, if acluster has ANY child that is tracked and has a non-zero measure weight, then
the “countered measures” will be non-zero (ignoring clause 5.2) and the cluster will have
known measure of 0.0 (from line 5.3.2).

To illustrate the problem with an example: assume that Activity A has 3 children, A1,
A2, and A3 that each have the default measure weight (1.0) and no defined measure
(measure is “unknown”) for their primary (rolled-up) objective. If the Measure Rollup
Processis applied to A, the process will calculate 3 for “counted measure” (on line
5.1.1.3.1) but will not increment “total weighted measure”. Line 5.3 would cause the
activity to have arolled-up measure of 0.0 (0.0/ 3.0).
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2.17.2. SCORM Update

RB.1.1 will be updated to add a new line 2 (shift all other lines down 1):
Set valid datato False

RB.1.1 will be updated to add anew line 5.1.1.3.2.2 (line number prior to renumbering):
Set valid datato True

RB.1.1 line 5.2 will be updated to read:
If valid datais False Then

In RB.1.1, the current line 5.2.2 will be deleted and the line End If that immediately
follows 5.2.2 will be removed. The current line 5.3 will be updated to read:

Else

RB.1.1 will be updated by swapping lines 5.3.3 and the End If line that immediately
followsit.

From:

M easur e Rollup Process[RB.1.1] (for an activity; may change the Objective Information for the activity):

Refer ence: Objective Contributes to Rollup SM.6; Objective Description SM.6; Objective Measure Status
TM.1.1; Objective Normalized Measure TM.1.1; Rollup Objective Measure Weight SM.8; Tracked SM.11

1. Set the total weighted measure to Zero (0.0)

2. Set the counted measures to Zero (0.0)

3. Set the target objective to Undefined

4, For each objective associated with the activity

4.1. If Objective Contributes to Rollup for the objectiveis True Then Find the target
objective for the
rolled-up measure

4.1.1. Set the target objective to the objective

4.1.2. Break For

End If
End For

5. If target objective is Defined Then

5.1. For each child of the activity

5.1.1. If Tracked for the child is True Then Only include
tracked children

5.1.1.1. Set rolled-up objective to Undefined

5.1.1.2. For each objective associated with the child

5.1.1.2.1. If Objective Contributes to Rollup for the objectiveis

True Then
5.1.1.2.1.1. Set rolled-up objective to the objective
5.1.1.2.1.2. Break For
End If
End For
5.1.1.3. If rolled-up objective is Defined Then
5.1.1.3.1. Increment counted measures by the Rollup Objective
Measure Weight for the child
5.1.1.3.2. I f the Objective Measure Satus for the rolled-up
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objectiveis True Then

5.1.1.3.2.1. Add the product of Objective Normalized Measure
for the rolled-up objective multiplied by the Rollup
Objective Measure Weight for the child to the total
weighted measure
End If
5.1.1.4, Else
5.1.1.4.1. Exit Measure Rollup Process One of the children
does not include a
rolled-up objective
End If
End If
End For
5.2. If counted measuresis Zero (0.0) Then
5.2.1. Set the Objective Measure Satus for the target objectiveto False [No tracking state
rolled-up, cannot
determine the
rolled-up measure
5.2.2. Exit Measure Rollup Process
End If
5.3. If counted measures is greater than (>) Zero (0.0) Then Set the rolled-up
measure for the
target objective
5.3.1. Set the Objective Measure Satus for the target objective to True
5.3.2. Set the Objective Normalized Measure for the target objective to
the total weighted measure divided by counted measures
5.3.3. Exit Measure Rollup Process
End If
End If
6. Exit Measure Rollup Process No objective
contributesto
rollup, so we
cannot set anything
To:

M easur e Rollup Process[RB.1.1] (for an activity; may change the Objective Information for the activity):

Reference: Objective Contributes to Rollup SM.6; Objective Description SM.6; Objective Measure Status
TM.1.1; Objective Normalized Measure TM.1.1; Rollup Objective Measure Weight SM.8; Tracked SM.11

Set the total weighted measure to Zero (0.0)

Set valid data to False

Set the counted measures to Zero (0.0)

Set the target objective to Undefined

For each objective associated with the activity

afos W=

If Objective Contributes to Rollup for the objective is True Then

Find the target
objective for the
rolled-up measure

5.1.1.

Set the target objective to the objective

5.1.2.

Break For

End If

End For

If target objective is Defined Then
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6.1. For each child of the activity
6.1.1. If Tracked for the child is True Then Only include
tracked children
6.1.1.1. Set rolled-up objective to Undefined
6.1.1.2. For each objective associated with the child
6.1.1.2.1. If Objective Contributes to Rollup for the objectiveis
True Then
6.1.1.2.1.1. Set rolled-up objective to the objective
6.1.1.2.1.2. Break For
End If
End For
6.1.1.3. If rolled-up objective is Defined Then
6.1.1.3.1. Increment counted measures by the Rollup Objective
Measure Weight for the child
6.1.1.3.2. I f the Objective Measure Satus for the rolled-up
objectiveis True Then
6.1.1.3.2.1. Add the product of Objective Normalized Measure
for the rolled-up objective multiplied by the Rollup
Objective Measure Weight for the child to the total
weighted measure
6.1.1.3.2.2 Set valid datato True
End If
6.1.1.4. Else
6.1.1.4.1. Exit Measure Rollup Process One of the children
does not include a
rolled-up objective
End If
End If
End For
6.2. If valid datais False Then
6.2.1. Set the Objective Measure Satus for the target objective to False [No tracking state
rolled-up, cannot
determine the
rolled-up measure
6.3. If counted measures is greater than (>) Zero (0.0) Then Set the rolled-up
measure for the
target objective
6.3.1. Set the Objective Measure Status for the target objective to True
6.3.2. Set the Objective Normalized Measure for the target objective to
the total weighted measure divided by counted measures
End If
6.3.3. Exit Measure Rollup Process
End If
7. Exit Measure Rollup Process No objective
contributesto
rollup, so we
cannot set anything
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2.18. Incorrect Definition of Extended Rollup Set

This addendum addresses an incorrect definition of the “rollup set” in the Extended
Rollup Process, as defined in the SCORM 2004 SN Version 1.3.1.

2.18.1. Rationale For Change

The Extended Rollup Process (described in the SCORM 2004 SN Version 1.3.1 on page
SN-4-34, Rule A) incorrectly defines the “rollup set” — too many activities are included.
Adhering strictly with the language of the SCORM 2004 SN Version 1.3.1, LMS
sequencing implementers would fail at least one of the test cases defined in the SCORM
2004 Conformance Requirements Version 1.2.

The purpose of the Extended Rollup Process is to propagate status information, made
available through shared global objectives, throughout the entire Activity Tree. The
Overal Rollup Process (RB.1.5) does not need to be, and should not be, applied directly
to an activity that shares global state- (through a “read” map) with some other activity
(through a“write” map). In these cases, the current and most valid state has already
communicated directly through the shared global objective to the activity that shares
state. Applying the Overall Rollup Process to this activity would, in most cases,
overwrite that shared state and defeat intent of the Extended Rollup Process.

2.18.2. SCORM Update

In the SCORM 2004 SN Version 1.3.1 (page SN-4-34) Rule A will be updated as
follows:

From:

Determine al activities that are affected by the change of status. Thisincludes
the Current Activity and any activity (read Objective Map) that shares a global
objective with the Current Activity (write Objective Map) — thisis the “rollup
set”.

To:

Determine al activities that are affected by the change of status. Thisincludes
the Current Activity and the parent of any activity (read Objective Map) that
shares a global objective with the Current Activity (write Objective Map) — thisis
the “rollup set”.
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2.19. Portability (Interoperability) of URLs between
Windows and UNIX Systems

This addendum addresses an issue that affects portability (interoperability) of Universal
Resource Locators (URLS) between Windows and UNIX systems, specifically related to
the use of the backward slash (“\”) character.

2.19.1. Rationale For Change

RFC 2396 allows backward slashes in URLS, but specifiesthat it is unwise to use them.
The RFC does not specify the semantics of the character; however, in URLs for content
that may be put on any Web server regardless of implementation technology, and aso

particular for xm : base, the character has specific semantics that affect interoperability,
and only the interoperable form should be allowed. Currently, SCORM does not define
any requirements and guidance in using the backward slash (“\”) or slash (“/”’) in URLs.

2.19.2. SCORM Update

The SCORM 2004 CAM Version 1.3.1 will be updated to describe how URLSs should be
represented. A new section, Section 3.4.4.4, will be added to the CAM to specify that if a
backward slash ("\") isneeded in aURL (href or xn : base attributes) then the backward
dlash shall be properly escaped. The section will also define that for those URLs that are
hierarchical then the slash (“/”) character shall be used to separate the hierarchical
components (e.g., used to construct afile name hierarchy).

For example: <resource href="1 esson/ nodul e/ t opi c1/scol. ht m'>
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2.20. The <adlnav:presentation> Element Should be
Permitted on an Asset Resource

This addendum addresses the need to permit the <adl nav: pr esent at i on> element on an
Asset Resource.

2.20.1. Rationale For Change

SCORM 2004 currently prohibits the <adl nav: pr esent at i on> element from being a
direct-descendant of an <i t e element that references an Asset Resource. The

<adl nav: present at i on> element isonly alowed on an <i t en» element that references
a SCO Resource. In some cases, content devel opers may want to force alearner to
choose an activity from a menu or table of contents while the learner is experiencing an
Asset Resource. If thislearning strategy is required, then the content designer may want
to inform the LM S to hide any user interface controls that might indicate to the learner to
flow (i.e., “continue” or “previous” buttons). This strategy will force the learner to
choose an item from amenu or table of contents.

If the content developer wants to indicate to the LM S to hide the user interface controls
provided by the LMS, then this information must be defined on the <i t em> element. To
do this, the content devel oper must place the <adl nav: pr esent at i on> (and the
appropriate descendants of this element) as a direct-descendant of the <i t en> in question.

The change is being made to permit the learning strategy described above. This change
will permit the use of the <adl nav: pr esent at i on> element as a direct-descendant of
any <i t em> element that references aresource.

2.20.2. SCORM Update

Section 5.2.1.1: <presentation> Element will be updated as follows:

From:

The <pr esent at i on> element is a container element that encapsulates
presentation information for a given learning activity. Thiseement isan ADL-
defined extension to the IMS Content Packaging Specification. The element shall
only appear, if needed, as a child of aleaf <i t en> element that references a SCO.
Only those <i t em> elements that reference a SCO resource can contain the

<pr esent at i on> element.

To:
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The <pr esent at i on> element is a container element that encapsulates
presentation information for a given learning activity. Thiseement isan ADL-
defined extension to the IMS Content Packaging Specification. The element shall

only appear, if needed, asachild of aleaf <i t en» element that references a
resource.
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2.21. Default Value for timeinterval(second,10,2)
Should be any Value that Evaluates to Zero

This addendum addresses an issue with the default value for the SCORM 2004 RTE Data
Mode element cni . total _time.

2.21.1. Rationale For Change

The SCORM 2004 RTE Version 1.3.1 defines the default value for the cmi.total_time
datamodel element as PTOHOMOS. This default value evaluates to atotal time of zero.
This default value is too restrictive and will be updated to permit any value that evaluates
to atotal time of zero. Thiswill permit an LM Sto initialize this value to zero and not
require the value to be represented in particular format. For example PTOM (i.e., a period
of time of zero minutes) is semantically equivaent to PTOHOMOS (i.e., aperiod of time
of zero hours, zero minutes and zero seconds).

How thisvalue is syntactically represented is not important. The important fact is that
the value evaluates to an interval of time of zero.

2.21.2. SCORM Update

Table 4.2.25a: Dot-notation Binding for the Total Time Data Model Element will be
updated:

From:

L M S Behavior Requirements:

e Thedatamodel element is mandatory and shall be implemented by the LM S as read-only.

e  Sincethisdatamodd element isimplemented by the LM S asread-only, it is the responsibility of the LMSto
manage thisdata. Since this value is the accumulated session times (cmi.session_time), the LM S cannot determine
this value until the SCO sets session times. I the SCO requests the value before any session times have been set,
then the LM 'S shall behave according to the API Implementation Requirements behaviors defined below.

e  Thevalue of the cmi.total_time shall not be updated by the LMS while alearner session isin progress.

e  Thedefault value for the cmi.total_time shall be PTOHOMOS.

To:

LM S Behavior Requirements:

e  Thedatamodel element is mandatory and shall be implemented by the LM S as read-only.

e  Sincethisdatamodd element isimplemented by the LM S asread-only, it is the responsibility of the LMSto
manage thisdata. Since this value isthe accumulated session times (cmi.session_time), the LM'S cannot determine
this value until the SCO sets session times. I the SCO requests the value before any session times have been set,
then the LM 'S shall behave according to the API Implementation Requirements behaviors defined below.

e  Thevalue of the cmi.total_time shall not be updated by the LMS while alearner session isin progress.

e Thedefault value for the cmi.total_time shall be any characterstring that evaluates to aduration of 0. The
characterstring format shall adhere to the requirements defined for the timeinterval (second,10,2) data type defined
in Section 4.1.1.7 Data Types (e.g., PTOS is equivalent to PTOH because they both evaluate to a duration of 0).
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2.22. Exit Action Rule on the Activity Tree Root does
not End the Sequencing Session

In the SCORM 2004 SN Version 1.3.1, if a Sequencing Exit Action Rule successfully
evaluates on the root of the Activity Tree and either a Sequencing Post Condition Rule or
a (user initiated) sequencing request of Continue or Previous is pending, that request
would be incorrectly processed and result in an uncaught exception in the sequencing
pseudo code.

2.22.1. Rationale For Change

In the case where root of the Activity Tree “exits”, the pending (Continue or Previous)
Sequencing Request Process would attempt to look at the "parent of the current activity".
Since the root does not have a parent, this results in the uncaught exception, as defined in
the pseudo code..

If the root of the Activity Tree exits due to an Exit Action Rule, only a"retry" Post
Condition rule makes sense — a “retry” means that a new attempt on the root (and hence
the entire Activity Tree) should begin. Otherwise, exiting the root should mean that the
sequencing session has ended and control be given back to the LMS.

2.22.2. SCORM Update

The SCORM 2004 SN Version 1.3.1 will be updated to ensure that the current
seguencing session ends if the root of the activity treeis exited without a corresponding
"retry” Post Condition Rule. Thiswill be accomplished by updating the Termination
Request Process (TB.2.3) found in Appendix C: Sequencing Behavior Pseudo Code of
the SCORM 2004 SN Version 1.3.1.

The Termination Request Process (TB.2.3) will be updated:

From:

Termination Request Process [TB.2.3] (for atermination request, ends the current attempt on the Current
Activity; returns the validity of the termination request; may return a sequencing request; may return an
exception code):

Reference: Activity is Active AM.1.1; Activity is Suspended AM.1.1; Current Activity AM.1.2; End
Attempt Process UP.4; Sequencing Exit Action Rules Subprocess TB.2.1; Sequencing Post Condition Rules
Subprocess TB.2.2; Terminate Descendent Attempts Process UP.3

1 If the Current Activity isNot Defined Then If the sequencing
session has not
begun, thereis
nothing to
terminate

1.1 Exit Termination Request Process (Ter mination Request: Not Valid,;
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Sequencing Request: n/a; Exception: TB.2.3-1)

End If

2. If (the termination request is Exit Or Abandon) And Activity is Activefor  |If the current
the Current Activity is False Then activity has already
been terminated,
there is nothing to
terminate
2.1. Exit Termination Request Process (Ter mination Request: Not Valid;
Sequencing Request: n/a; Exception: TB.2.3-2)
End If
3. Case: termination request is Exit
3.1. Apply the End Attempt Process to the Current Activity Ensure the state of
the current activity
isup to date
3.2. Apply the Sequencing Exit Action Rules Subprocess to the Current Check if any of the
Activity current activity’s
ancestors need to
terminate
3.3. Repeat
3.3.1. Set the processed exit to False
3.3.2. Apply the Sequencing Post Condition Rules Subprocess to the
Current Activity
3.3.3. If the Sequencing Post Condition Rule Subprocess returned a
termination request of Exit All Then
3.3.3.1. Change the termination request to Exit All
3.3.3.2. Break to the next Case Process an Exit All
Termination
Request
End If
3.3.4. If the Sequencing Post Condition Rule Subprocess returned a If we exit the
termination request of Exit Parent Then parent of the
current activity,
move the current
activity to the
parent of the
current activity.
3.3.4.1. If the Current Activity is Not the root of the activity tree Then |root of the
ity tree does
have a parent to
3.3.4.1.1. Set the Current Activity to the parent of the Current
Activity
3.3.4.1.2. Apply the End Attempt Process to the Current Activity
3.3.4.1.3. Set processed exit to True Need to evaluate
post conditions on
the new current
activity
3.3.4.2. Else
3.3.4.2.1. Exit Termination Request Process (Ter mination
Request: Not Valid; Sequencing Request: n/a;
Exception: TB.2.3-4)
End If
End If
3.4. Until processed exit is False
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3.5. Exit Termination Request Process (Ter mination Request: Valid;
Sequencing Request: is the sequencing request returned by the
Sequencing Post Condition Rule Subprocess, if one exists, otherwise
n/a; Exception: n/a)
End Case
4, Case: termination request is Exit All
4.1, If Activity is Active for the Current Activity is True Then Has the completion
subprocess and
rollup been applied
to the current
activity yet?
4.1.1. Apply the End Attempt Process to the Current Activity
End If
4.2. Apply the Terminate Descendent Attempts Process to the root of the
activity tree
4.3. Apply the End Attempt Process to the root of the activity tree
4.4. Set the Current Activity to the root of the activity tree Move the current
activity to the root
of the activity tree
4.5. Exit Termination Request Process (Ter mination Request: Valid; Inform the
Sequencing Request: isthe sequencing regquest returned by the sequencer that the
Sequencing Post Condition Rule Subprocess, if one exists, otherwise an [sequencing session
Exit sequencing request; Exception: n/a) has ended
End Case
5. Case: termination request is Suspend Al
5.1. If (the Activity is Active for the Current Activity is True) Or (the If the current
Activity is Suspended for the Current Activity is True) Then activity is active or
already suspended,
suspend it and all
of its descendents
5.1.1. Set the Suspended Activity to the Current Activity
5.2. Else
5.2.1. If the Current Activity is not the root of the activity tree Then Make sure the
current activity is
not the root of the
activity tree
5.2.1.1. Set the Suspended Activity to the parent of the Current Activity
5.2.2. Else
5.2.2.1. Exit Termination Request Process (Ter mination Request:  |Nothing to suspend
Not Valid; Sequencing Request: n/a; Exception: TB.2.3-3)
End If
End If
5.3. Form the activity path as the ordered series of all activities from the
Suspended Activity to the root of the activity tree, inclusive
5.4. If the activity path is Empty Then
5.4.1. Exit Termination Request Process (Ter mination Request: Not Nothing to suspend
Valid; Sequencing Request: n/a; Exception: TB.2.3-5)
End If
5.5. For each activity in the activity path
5.5.1. Set Activity is Active for the activity to False
5.5.2. Set Activity is Suspended for the activity to True
End For
5.6. Set the Current Activity to the root of the activity tree Move the current
activity to the root
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of the activity tree

5.7. Exit Termination Request Process (Ter mination Request: Valid; Inform the
Sequencing Request: Exit; Exception: n/a) sequencer that the
sequencing session
has ended
End Case
6. Case: termination request is Abandon
6.1. Set Activity is Active for the Current Activity to False
6.2. Exit Termination Request Process (Ter mination Request: Valid;
Sequencing Request: n/a; Exception: n/a)
End Case
7. Case: termination request is Abandon Al
7.1. Form the activity path as the ordered series of all activities from the
Current Activity to the root of the activity tree, inclusive
7.2. If the activity path is Empty Then
7.2.1. Exit Termination Request Process (Ter mination Request: Not  [Nothing to
Valid; Sequencing Request: n/a; Exception: TB.2.3-6) abandon
End If
7.3. For each activity in the activity path
7.3.1. Set Activity is Active for the activity to False
End For
7.4. Set the Current Activity to the root of the activity tree Move the current
activity to the root
of the activity tree
7.5. Exit Termination Request Process (Ter mination Request: Valid; Inform the
Sequencing Request: Exit; Exception: n/a) sequencer that the
sequencing session
has ended
End Case
8. Exit Termination Request Process (Ter mination Request: Not Valid; Undefined

Sequencing Request: n/a; Exception: TB.2.3-7)

termination request
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To:

Termination Request Process [TB.2.3] (for atermination request, ends the current attempt on the Current
Activity; returns the validity of the termination request; may return a sequencing request; may return an
exception code):

Reference: Activity is Active AM.1.1; Activity is Suspended AM.1.1; Current Activity AM.1.2; End
Attempt Process UP.4; Sequencing Exit Action Rules Subprocess TB.2.1; Sequencing Post Condition Rules
Subprocess TB.2.2; Terminate Descendent Attempts Process UP.3

1 If the Current Activity isNot Defined Then If the sequencing
session has not
begun, thereis
nothing to
terminate

1.1 Exit Termination Request Process (Ter mination Request: Not Valid;

Sequencing Request: n/a; Exception: TB.2.3-1)
End If
2. If (the termination request is Exit Or Abandon) And Activity is Active for  |If the current
the Current Activity is False Then activity has already
been terminated,
there is nothing to
terminate

2.1. Exit Termination Request Process (Ter mination Request: Not Valid;

Sequencing Request: n/a; Exception: TB.2.3-2)
End If

3. Case: termination request is Exit

3.1. Apply the End Attempt Process to the Current Activity Ensure the state of
the current activity
isup to date

3.2. Apply the Sequencing Exit Action Rules Subprocess to the Current Check if any of the

Activity current activity’s
ancestors need to
terminate

3.3. Repeat

3.3.1. Set the processed exit to False

3.3.2. Apply the Sequencing Post Condition Rules Subprocess to the

Current Activity

3.3.3. If the Sequencing Post Condition Rule Subprocess returned a

termination request of Exit All Then

3.3.3.1. Change the termination request to Exit All

3.3.3.2. Break to the next Case Process an Exit All
Termination
Request

End If
3.3.4. If the Sequencing Post Condition Rule Subprocess returned a If we exit the
termination request of Exit Parent Then parent of the
current activity,
move the current
activity to the
parent of the
current activity.
3.3.4.1. If the Current Activity is Not the root of the activity tree Then |root of the
ity tree does
have a parent to
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Activity is Suspended for the Current Activity is True) Then

3.3.4.1.1. Set the Current Activity to the parent of the Current
Activity
3.3.4.1.2. Apply the End Attempt Process to the Current Activity
3.3.4.1.3. Set processed exit to True Need to evaluate
post conditions on
the new current
activity
3.3.4.2. Else
3.3.4.2.1. Exit Termination Request Process (Ter mination
Request: Not Valid; Sequencing Request: n/a;
Exception: TB.2.3-4)
End If
3.3.5. Else
3.3.5.1. If the Current Activity isthe Root of the Activity Tree And  |If the attempt on
the sequencing request returned by the Sequencing Post the root of the
Condition Rule Subprocessis Not Retry Then Activity Treeis
ending without a
Retry, the
Sequencing
Session also ends
3.3.5.1.1. Exit Termination Request Process (Ter mination Request:
Valid; Sequencing Request: Exit; Exception: n/a)
End If
3.4. Until processed exit is False
3.5. Exit Termination Request Process (Ter mination Request: Valid;
Sequencing Request: is the sequencing request returned by the
Sequencing Post Condition Rule Subprocess, if one exists, otherwise
n/a; Exception: n/a)
End Case
4, Case: termination request is Exit All
4.1, If Activity is Active for the Current Activity is True Then Has the completion
subprocess and
rollup been applied
to the current
activity yet?
4.1.1. Apply the End Attempt Process to the Current Activity
End If
4.2 Apply the Terminate Descendent Attempts Process to the root of the
activity tree
4.3, Apply the End Attempt Process to the root of the activity tree
4.4, Set the Current Activity to the root of the activity tree Move the current
activity to the root
of the activity tree
4.5, Exit Termination Request Process (Ter mination Request: Valid; Inform the
Sequencing Request: is the sequencing request returned by the sequencer that the
Sequencing Post Condition Rule Subprocess, if one exists, otherwise an |[sequencing session
Exit sequencing request; Exception: n/a) has ended
End Case
5. Case: termination request is Suspend Al
5.1. If (the Activity is Active for the Current Activity is True) Or (the If the current

activity is active or
already suspended,

suspend it and all
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of its descendents

5.1.1. Set the Suspended Activity to the Current Activity
5.2. Else
5.2.1. If the Current Activity is not the root of the activity tree Then Make sure the
current activity is
not the root of the
activity tree
5.2.1.1. Set the Suspended Activity to the parent of the Current Activity
5.2.2. Else
5.2.2.1. Exit Termination Request Process (Ter mination Request:  |Nothing to suspend
Not Valid; Sequencing Request: n/a; Exception: TB.2.3-3)
End If
End If
5.3. Form the activity path as the ordered series of all activities from the
Suspended Activity to the root of the activity tree, inclusive
5.4. If the activity path is Empty Then
5.4.1. Exit Termination Request Process (Ter mination Request: Not Nothing to suspend
Valid; Sequencing Request: n/a; Exception: TB.2.3-5)
End If
5.5. For each activity in the activity path
5.5.1. Set Activity is Active for the activity to False
5.5.2. Set Activity is Suspended for the activity to True
End For
5.6. Set the Current Activity to the root of the activity tree Move the current
activity to the root
of the activity tree
5.7. Exit Termination Request Process (Ter mination Request: Valid; Inform the
Sequencing Request: Exit; Exception: n/a) sequencer that the
sequencing session
has ended
End Case
6. Case: termination request is Abandon
6.1. Set Activity is Active for the Current Activity to False
6.2. Exit Termination Request Process (Ter mination Request: Valid;
Sequencing Request: n/a; Exception: n/a)
End Case
7. Case: termination request is Abandon Al
7.1. Form the activity path as the ordered series of all activities from the
Current Activity to the root of the activity tree, inclusive
7.2. If the activity path is Empty Then
7.2.1. Exit Termination Request Process (Ter mination Request: Not  [Nothing to
Valid; Sequencing Request: n/a; Exception: TB.2.3-6) abandon
End If
7.3. For each activity in the activity path
7.3.1. Set Activity is Active for the activity to False
End For
7.4. Set the Current Activity to the root of the activity tree Move the current
activity to the root
of the activity tree
7.5. Exit Termination Request Process (Ter mination Request: Valid; Inform the
Sequencing Request: Exit; Exception: n/a) sequencer that the
sequencing session
has ended
End Case
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8. Exit Termination Request Process (Ter mination Request: Not Valid; Undefined
Sequencing Request: n/a; Exception: TB.2.3-7) termination request
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2.23. The Completion Status Value of “not attempted”
Is Not Mapped to Sequencing Tracking Information

The SCORM 2004 RTE DataModel element crri . conpl eti on_st at us, described in the
SCORM 2004 RTE Version 1.3.1, alows avalue of “not attempted™ to be set, but does
not describe how an LM S should map this value to the SCO’s associated activity’s
Sequencing Tracking Information.

As described in the SCORM 2004 RTE Version 1.3.1, setting a SCO’s completion status
to “not attempted” asserts that the learner has not attempted the SCO in any significant
way, but this result is clearly distinct from “unknown”.

2.23.1. Rationale For Change

Since the mapping of “not attempted” to a Sequencing Tracking Information data el ement
does not exist and this vaue may impact sequencing rule evaluations, the SCORM 2004
RTE Version 1.3.1 will be updated to define the mapping of the “not attempted” value to
Sequencing Tracking Information.

2.23.2. SCORM Update

If a SCO sets cmi.completion_status to “not attempted”, the SCO’s associated
Sequencing Tracking Information should be considered “incomplete”. Section 4.2.4-
Completion Status will be updated to define this mapping. Specificaly, Table 4.2.4a:
Dot-notation Binding for the Completion Status Data Model Element will be updated as
follows:

From:

Sequencing | mpacts:

e If the SCO or LMS (through the process described in Section 4.2.4.1) sets cmi.completion_status, of the SCO to
“unknown”, the Attempt Progress Status for the learning activity associated with the SCO shall be false.

e If the SCO or LMS (through the process described in Section 4.2.4.1) sets cmi.completion_status, of the SCO to
“completed”, the Attempt Progress Status for the learning activity associated with the SCO shall be true, and the
Attempt Completion Status for the learning activity associated with the SCO shall be true.

e If the SCO or LMS (through the process described in Section 4.2.4.1) sets cmi.completion_status, of the SCO to
“incomplete”, the Attempt Progress Status for the learning activity associated with the SCO shall betrue, and the
Attempt Completion Status for the learning activity associated with the SCO shall be false.

To:

LM S Behavior Requirements:

e If the SCO or LMS (through the process described in Section 4.2.4.1) sets cmi.completion_status, of the SCO to
“unknown”, the Attempt Progress Status for the learning activity associated with the SCO shall be false.

e If the SCO or LMS (through the process described in Section 4.2.4.1) sets cmi.completion_status, of the SCO to
“completed”, the Attempt Progress Status for the learning activity associated with the SCO shall be true, and the
Attempt Completion Status for the learning activity associated with the SCO shall be true.
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If the SCO or LMS (through the process described in Section 4.2.4.1) sets cmi.completion_status, of the SCO to
“incomplete”, the Attempt Progress Status for the learning activity associated with the SCO shall be true, and the
Attempt Completion Status for the learning activity associated with the SCO shall be false.

If the SCO or LMSS (through the process described in Section 4.2.4.1) sets cmi.completion_status of the SCO to
"not attempted”, the Attempt Progress Status for the learning activity associated with the SCO shall be true and the
Attempt Completion Status for the learning activity associated with the SCO shall be false.
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2.24. Undefined Behavior for LMS Handling of Unique
Identifier Collisions

The SCORM 2004 RTE Version 1.3.1 does not clearly define how LM Ss are to behave
when a unique identifier collision is encountered. The Objective identifier data model
element (cni . obj ecti ves. n. i d) issupposed to be unique within the scope of the SCO.
If a SCO tries to set the objective identifiers as follows:

o SetValue(*‘cmi.objectives.0.id”,”objective-id-1")
e SetValue(*‘cmi.objectives.1.id”,”objective-id-2)
e SetValue(“‘cmi.objectives.2.id”,”objective-id-1")

the last SetValue cal violates the unique identifier constraint defined in SCORM 2004.
The SCO tries to set new objective information (in array position 2) into the collection of
objectives, but the identifier (objective-id-1) has already been used earlier (in array
position 0).

SCORM 2004 defines a specific error condition and behavior for this scenario (see
Section 3.1.7.6.6: Unique Identifier Constraint Violated); however, the SCORM 2004
RTE Version 1.3.1 does not specifically call this error condition out. Table 4.2.17a: Dot-
notation Binding for the Objectives Data Model Element does not define this error
condition (located in the APl Implementation Requirements section).

2.24.1. Rationale For Change

Due to the ambiguity around how LMS’ should behave under the scenarios described
above, the SCORM 2004 RTE Version 1.3.1, specifically Table 4.2.1.17a, will be
updated to clearly define the LM S behavior for the handling of identifier collisions.

2.24.2. SCORM Update

If a SCO triesto set data as described above, the LM S shall set the appropriate error
code. Table4.2.17awill be updated as follows:

From:

SetValue(): The LMS shall set the cmi.objectives.n.id to the supplied valuein the SetValue() request, set the error

code to “0” — No error and return “t r ue”.

o If the supplied value of the SetValue() does not meet the requirements of the Data Model Element Implementation
Requirements, then the LM S shall set the error code to 406 — Data Model Element Type Mismatch and return
“f al se”. TheLMS shall not alter the state of the data model element based on the request.

e  Collection data model elements are required to be set in sequential order. 1f a SCO does not set objectivesin a
sequentia order, then the LM S shall set the error codeto 351 — General Set Failure and return “f al se”. Refer
to Section 3.1.7.6: SCORM Extension Error Conditions.
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To:

SetValue(): The LMS shall set the cmi.objectives.n.id to the supplied value in the SetVaue() request, set the error

codeto “0” — No error and return “t r ue”.

o If the supplied value of the SetValue() does not meet the requirements of the Data Model Element Implementation
Requirements, then the LM S shall set the error code to 406 — Data Model Element Type Mismatch and return
“f al se”. TheLMS shall not alter the state of the data model element based on the request.

e  Collection data model elements are required to be set in sequential order. 1f a SCO does not set objectivesin a
sequentia order, then the LM S shall set the error codeto 351 — General Set Failure and return “f al se”. Refer
to Section 3.1.7.6: SCORM Extension Error Conditions.

o If the supplied value of the SetVaue() is avaue that has already been used (not unique within the set of objective
information) in an earlier array position within alearner attempt, then the LM S shall set the error code to 351 —
General Set Failure and return “f al se”. Refer to Section 3.1.7.6: SCORM Extension Error Conditions. The
LMS shall not alter the state of the data model element based on the request.
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2.25. Clarification and Changes Needed for Non-
Tracked Activities

The SCORM SN Version 1.3.1 does not adequately define LM S behaviors regarding
activities that are “not tracked” (Delivery Controls element tracked = false). An
interoperability problem may occur when an LM S incorrectly applies read maps (Read
Objective Satisfied Status or Read Objective Normalized Measure) from a shared global
objective to a“not tracked” activity.

2.25.1. Rationale For Change

In al cases, when tracking status information for the “not tracked” activity (regardlessiif
the activity isaleaf or acluster) isrequired for a sequencing evauation, the LMS’
sequencing implementation shall apply the default — “‘unknown” — status to that
evauation. The SCORM 2004 SN Version 1.3.1 will be updated to clearly describe this
requirement clarification.

2.25.2. SCORM Update

Section 3.13.1: Tracked will be updated as follows:
From:

The Tracked element indicates whether any tracking status information (refer to Section
4.2: Tracking Model) is being managed for the activity. This element contains a boolean
(True/False) value. The default value for Tracked, if not defined explicitly for the
activity, is True.

If the Tracked element on an activity is defined as False, the LM S will behaveisif it does
not initialize, manage or access any tracking status information for the activity. All
evaluations requiring tracking status information will receive the default (“unknown”)
value. Activitiesthat have the Tracked element defined as False are not included in any
rollup evaluations for their parent.

To:

The Tracked element indicates whether any tracking status information (refer to Section
4.2: Tracking Model) is being managed for the activity. This element contains a boolean
(True/False) value. The default value for Tracked, if not defined explicitly for the
activity, is True.

If the Tracked element on an activity is defined as False, the LM S will behaveisif it does
not initialize, manage or access any tracking status information for the activity. All
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evaluations requiring tracking status information will receive the default (“unknown”)
value. Activitiesthat have the Tracked element defined as False are not included in any
rollup evaluations for their parent.

ADL Note: Content developers should be aware that declaring an activity “not tracked”
(Tracked equals False) will prevent any “read” Objective Maps from being honored since
the LM S is not managing any state for the “not tracked” activity. The LMSwill return
“unknown” for al status evaluations on the “not tracked” activity.
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2.26. Error in Pseudo Code for the Choice Sequencing
Request Process in Dealing with Constrained Chioces

This addendum addresses a discrepancy with the Choice Sequencing Request Process
(SB.2.9), defined in the SCORM 2004 Sequencing and Navigation Version 1.3.1. The
pseudo code contains an error that prohibits proper evaluation of achoice navigation
request when a constrained activity is encountered.

2.26.1. Rationale for Change

Because of this error, LM S sequencing implementations cannot properly evaluate a
choice navigation request when a constrained activity is encountered. Specificaly, line
12.5.5istoo strict in reducing the set of “constrained choices”. Inthisline, if the target
activity is either a““constrained activity” or the “activity to consider”, then the process
failswith an error. However, both of these activities should be included in the
constrained set of choices.

2.26.2. SCORM Update

The pseudo code will be updated to permit these two activities to be included in the set of
choices. Line 12.5.5 of the Choice Sequencing Request Process (SB.2.9) will be updated
to correct this descrepancy.

The updated Choice Sequencing Request Process is reproduced in whole for easy
reference.

Choice Sequencing Request Process [SB.2.9] (for atarget activity; may return a delivery request; may
change the Current Activity; may return an exception code):

Reference: Activity is Active AM.1.1; Activity is Suspended AM.1.1; Available Children AM.1.1; Check
Activity Process UP.5; Choice Activity Traversal Subprocess SB.2.4; Current Activity AM.1.2; End
Attempt Process UP.4; Flow Subprocess SB.2.3; Sequencing Control Mode Choice SM.1; Sequencing
Control Choice Exit SM.1; Sequencing Rules Check Process UP.2; Terminate Descendant Attempts Process
UP.3; adlseq: constrainedChoice SCORM SN; adlseq: preventActivation SCORM SN

1 If there is no target activity Then There must be a
target activity for
choice

1.1 Exit Choice Sequencing Request Process (Delivery Request: n/a; Nothing to deliver

Exception: SB.2.9-1)
End If
2. If the target activity is not the root of the activity tree Then
2.1. If the Available Children for the parent of the target activity doesnot  [The activity is
contain the target activity Then currently not
available
2.1.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-2)
End If
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End If

3. Form the activity path as the ordered series of activities from the root of the
activity tree to the target activity, inclusive
4, For each activity in the activity path
4.1, Apply the Sequencing Rules Check Process to the activity and the Hide |{Cannot choose
from Choice sequencing rules something that is
hidden
4.2, If the Sequencing Rules Check Process does not return Nil Then
4.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-3)
End If
End For
5. If the target activity is not the root of the activity tree Then
5.1. If the Sequencing Control Mode Choice for the parent of the target Confirm that
activity isFalse Then control mode
allow “choice’ of
the target
5.1.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-4)
End If
End If
6. If the Current Activity is Defined Then Hasthe
sequencing
session already
begun?
6.1. Find the common ancestor of the Current Activity and the target activity
7. Else
7.1. Set common ancestor is the root of the activity tree No, choosing the
target will start the
sequencing
session
End If
8. Case: Current Activity and target activity are identical Case #1 - select
the current activity|
8.1. Break All Cases Nothing to do in
this case
End Case
9. Case: Current Activity and the target activity are siblings Case #2 - same
cluster; move
toward the target
activity
9.1. Form the activity list asthe ordered sequence of activities from the We are attempted
Current Activity to the target activity, exclusive of the target activity  [to walk toward the
target activity.
Once we reach the
target activity, we
don’t need to test
it.
9.2. If the activity list is Empty Then Nothing to choose
9.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
End If
9.3. If the target activity occurs after the Current Activity in preorder

traversal of the activity tree Then
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9.3.1. traverseis Forward
9.4. Else
9.4.1. traverse is Backward
End If
9.5. For each activity on the activity list
9.5.1. Apply the Choice Activity Traversal Subprocess to the activity in
the traverse direction
9.5.2. If the Choice Activity Traversal Subprocess returns False Then
9.5.2.1. Exit Choice Sequencing Request Process (Delivery Request: [Nothing to deliver
n/a; Exception: the exception identified by the Choice Activity
Traversal Subprocess)
End If
End For
9.6. Break All Cases
End Case
10. Case: Current Activity and common ancestor are the same Or Current Case #3 - path to
Activity is Not Defined thetargetis
forward in the
activity tree
10.1. Form the activity path as the ordered series of activities from the
common ancestor to the target activity, exclusive of the target activity
10.2. If the activity path is Empty Then
10.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
End If
10.3. For each activity on the activity path
10.3.1. Apply the Choice Activity Traversal Subprocess to the activity in
the Forward direction
10.3.2. If the Choice Activity Traversal Subprocess returns False Then
10.3.2.1. Exit Choice Sequencing Request Process (Delivery Request: [Nothing to deliver
n/a; Exception: the exception identified by the Choice Activity
Traversal Subprocess)
End If
10.3.3. If Activity is Active for the activity is False And (the activity is Not|If the activity
the common ancestor And adlseq;: preventActivation for the activity|being considered
isTrue) Then is not already
active, make sure
we are allowed to
activate it
10.3.3.1 Exit Choice Sequencing Request Process (Delivery Request: [Nothing to deliver
n/a; Exception: SB.2.9-6)
End If
End For
10.4. Break All Cases
End Case
11 Case: Target activity isthe common ancestor of the Current Activity Case #4 - path to
thetarget is
backward in the
activity tree
11.1. Form the activity path as the ordered series of activities from the
Current Activity to the target activity, inclusive
11.2. If the activity path is Empty Then
11.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
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End If

11.3. For each activity on the activity path
11.3.1. If the activity is not the last activity in the activity path Then
11.3.1.1. If the Sequencing Control Choice Exit for the activity is False [Make sure an
Then activity that
should not exit
will exit if the
target is delivered.
11.3.1.1.1. Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: SB.2.9-7)
End If
End If
End For
11.4. Break All Cases
End Case
12. Case: Target activity is forward from the common ancestor activity Case #5 - target is
a descendant
activity of the
common ancestor
12.1. Form the activity path as the ordered series of activities from the
Current Activity to the common ancestor, inclusive
12.2. If the activity path is Empty Then
12.2.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
End If
12.3. Set constrained activity to Undefined
12.4. For each activity on the activity path Walk up the tree
to the common
ancestor
12.4.1. If the activity is not the last activity in the activity path Then
124.1.1. If the Sequencing Control Choice Exit for the activity is False [Make sure an
Then activity that
should not exit
will exit if the
target is delivered
124111 Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: SB.2.9-7)
End If
End If
12.4.2. If constrained activity is Undefined Then Find the closest
constrained
activity to the
current activity
12.4.2.1. I f adlseq: constrainedChoice for the activity is True Then
124.2.1.1. Set constrained activity to activity
End If
End If
End For
12.5. If constrained activity is Defined Then
12.5.1. If the target activity is Forward in the activity tree relative to the
constrained activity Then
125.1.1 traverseis Forward ‘Flow’ ina
forward direction
to see what
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activity comes
next

12.5.2. Else
125.2.1. traverse is Backward ‘Flow’ ina
backward
direction to see
what activity
comes next
End If
125.3. Apply the Choice Flow Subprocess to the constrained activity in
the traverse direction
12.54. Set activity to consider to the activity identified by the Choice Flow
Subprocess
1255. If the target activity is Not an available descendent of the activity [Make sure the
to consider And the target activity is Not the activity to considered (target activity is
And the target activity is Not the constrained activity Then within the set of
“flow’ constrained
choices
1255.1. Exit Choice Sequencing Reguest Process (Delivery Request:
n/a; Exception: SB.2.9-8)
End If
End If
12.6. Form the activity path as the ordered series of activities from the
common ancestor to the target activity, exclusive of the target activity
12.7. If the activity path is Empty Then
12.7.1. Exit Choice Sequencing Request Process (Delivery Request: n/a; |Nothing to deliver
Exception: SB.2.9-5)
End If
12.8. If the target activity isforward in the activity tree relative to the CurrentWalk toward the
Activity Then target activity
12.8.1. For each activity on the activity path
12.8.1.1. Apply the Choice Activity Traversal Subprocessto the activity
in the Forward direction
12.8.1.2. If the Choice Activity Traversal Subprocess returns False
Then
12.8.1.2.1. Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: the exception identified by the
Choice Activity Traversal Subprocess)
End If
12.8.1.3. If Activity is Active for the activity is False And (the activity is|If the activity
Not the common ancestor And adlseq;: preventActivation for  |being considered
the activity is True) Then is not already
active, make sure
we are allowed to
activate it
12.8.1.3.1. Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: SB.2.9-6)
End If
End For
12.9. Else
12.9.1. For each activity on the activity path
129.1.1. If Activity is Active for the activity is False And (the activity is|If the activity
Not the common ancestor And adlseq;: preventActivation for  |being considered
the activity is True) Then is not already
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active, make sure
we are alowed to
activate it

129.1.1.1. Exit Choice Sequencing Request Process (Delivery Nothing to deliver
Request: n/a; Exception: SB.2.9-6)
End If
End For
End If
12.10. Break All Cases
End Case
13. If the target activity isaleaf activity Then
13.1. Exit Choice Sequencing Request Process (Delivery Request: the target
activity; Exception: n/a)
End If
14. Apply the Flow Subprocess to the target activity in the Forward direction [The identified
with consider children equal to True activity isa
cluster. Enter the
cluster and
attempt to find a
descendant leaf to
deliver
15. I f the Flow Subprocess returns False Then Nothing to
deliver, but we
succeeded in
reaching the target
activity - move the
current activity
15.1. Apply the Terminate Descendent Attempts Process to the common
ancestor
15.2. Apply the End Attempt Process to the common ancestor
15.3. Set the Current Activity to the target activity
15.4. Exit Choice Sequencing Request Process (Delivery Request: n/a; Nothing to deliver
Exception: SB.2.9-9)
16. Else
16.1. Exit Choice Sequencing Request Process (Delivery Request: for the

activity identified by the Flow Subprocess; Exception: n/a)

End If
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3.1. Ambiguous Information Defined in the
language_type Data Type

This addendum addresses a clarification to the language found in Section 4.1.1.7: Data
Types of the SCORM 2004 RTE Version 1.3.1. Thelast paragraph found in the
language_type section is ambiguous and is not needed in this section. Thissectionis
used to describe the specifics of the data types used by the SCORM 2004 RTE Version
1.3.1

3.1.1. SCORM Update

Thecni .| earner_preference. | anguage data mode element, found in Section 4.2.13:
Learner Preference, will be updated to add the additional information found in Section
4.1.1.7: Data Types to further describe the special case of thel anguage_t ype being an
empty characterstring. The DataModel Element Implementation Requirements section
will be updated as follows:

From:

Data Model Element I mplementation Requirements:

e DataType language type (SPM 250)

e Value Space: is0-646 [4]

e Format: Referto Section 4.1.1.7: Data Types for more information on the
requirements for the format of the language type datatype. The default language
shall be “’ (empty characterstring).

To:

Data Model Element I mplementation Requirements:

e DataType: language type (SPM 250) or empty characterstring

e Value Space: is0-646 [4]

e Format: Refer to Section 4.1.1.7: Data Types for more information on the
requirements for the format of the language type datatype. The default language
shall be “” (empty characterstring).
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3.2. Clarification of Learner Session Initialization
Requirements

This addendum addresses a clarification in the behavior of thecni . sessi on_ti me and
cm . exi t RTE DataModd dements found in Section 4.2.21: Session Time and Section
4.2.8: Exit respectively, of the SCORM 2004 RTE Version 1.3.1. The clarificationis
centered on the how to handlethecni . session_time andcnmi . exi t value between
learner sessions.

3.2.1. SCORM Update

The LMS Behavior Requirements section of thecmi . sessi on_tinme andcni . exit data
model element found in Section 4.2.21: Session Time and Section 4.2.8: Exit respectively,
will be updated to clarify behavior on handling the cmi . sessi on_t i ne value between
learner sessions as follows:

Section 4.2.8: Exit

From:

LM S Behavior Requirements:
e Thedatamodel element is mandatory and shall be implemented by an LM S as write-
only.

e Thevaueiscompletely controlled by the SCO. The SCO isresponsible for setting
thisvalue. If the SCO does not set the cmi.exit data model element, then the default
value (empty characterstring — “’) shall be used. If the LM S receives arequest to get
the cmi.exit value, then the LM S shall adhere to the requirements listed below for API
Implementation Requirements.

To:

L M S Behavior Reguirements:
e Thedatamode element is mandatory and shall be implemented by an LM S as write-
only.

e Thevaueiscompletely controlled by the SCO. The SCO isresponsible for setting
thisvaue. If the SCO does not set the cmi.exit data model element, then the default
value (empty characterstring — *’) shall be used. If the LM S receives arequest to get
the cmi.exit value, then the LM S shall adhere to the requirements listed below for API
Implementation Requirements.

e |f there are additional learner sessions within alearner attempt, the cmi.exit becomes
uninitialized (i.e., reinitialized to its default value of (“”’) - empty characterstring) at
the beginning of each additional learner session within the learner attempt.
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Section 4.2.21: Session Time

From:

LM S Behavior Reguirements:

The data model element is mandatory and shall be implemented by an LM S as write-
only.

Since this data model element isimplemented by the LM S as write-only, the LMSis
not responsible for initializing this data model element. It isthe responsibility of the
SCO to manage thisvalue. The LMSisonly responsible for accepting a SetValue()
call to this datamodel element and perform the accumulation with cmi.total _time.

Since a SCO is not required to set a value for this data model element (not required to
keep track of the session time), an LM S shall keep track of session time from the time
the LM S launches the SCO. If the SCO reports a different session time, then the
LMS shall use the session time as reported by the SCO instead of the session time as
measured by the LMS.

To:

L M S Behavior Requirements:

The data model element is mandatory and shall be implemented by an LM S as write-
only.

Since this data model element isimplemented by the LM S aswrite-only, the LMSis
not responsible for initializing this data model element. It isthe responsibility of the
SCO to manage thisvalue. The LMSisonly responsible for accepting a SetVaue()
call to this datamodel element and perform the accumulation with cmi.total _time.

Since a SCO is not required to set avalue for this data model element (not required to
keep track of the session time), an LM S shall keep track of session time from the time
the LM S launches the SCO. If the SCO reports a different session time, then the
LMS shall use the session time as reported by the SCO instead of the session time as
measured by the LMS.

If there are additional learner sessions within alearner attempt, the cmi.session_time
becomes uninitialized at the beginning of each additional learner session within the
learner attempt.
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3.3.  Setting the Current Activity to None

This addendum addresses a clarification in the SCORM 2004 SN Version 1.3.1 to
explicitly define when an LM S should set the Global State Information (SCORM 2004
SN Version 1.3.1, Section 4.2.1.6: Global Sate Information) Current Activity element to
None (or undefined).

3.3.1. SCORM Update

The first paragraph of Section 2.3: Sarting and Stopping a Sequencing Session will be
updated asfollows:

From:

A Seguencing Session is the time from when an attempt on the root activity of an
Activity Tree begins until that attempt ends. The SCORM Sequencing Behaviors only
specify which navigation requests can begin a sequencing session, but they do not specify
when or how those navigation requests are triggered. Generally, the LM S will issue a
Sart navigation request in recognition of some system event, e.g., alogin, begin course,
etc. Itisrecommended, if the previous sequencing session ended due to a Suspend All
navigation request, the LM S should issue a Resume All navigation request instead of a
Sart.

To:

A Seguencing Session is the time from when an attempt on the root activity of an
Activity Tree begins until that attempt ends; outside of the context of a Sequencing
Session the Current Activity is considered to be undefined. The SCORM Sequencing
Behaviors only specify which navigation requests can begin a Sequencing Session, but
they do not specify when or how those navigation requests are triggered. Generadly, the
LMSwill issue a Sart navigation request in recognition of some system event, e.g., a
login, begin course, etc. It isrecommended, if the previous sequencing session ended due
to a Suspend All navigation request, the LM S should issue a Resume All navigation
request instead of a Start.

Thefirst set of steps defined in Section 4.3.1: Sequencing Loop will be updated as
follows:

From:

Begin Sequencing Session

@ The learner initiates access to the LM S (e.g., accesses the system, logsin, etc.)
and establishes a context within a particular unit of instruction (e.g., selects a
course, a content organization, etc.).
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2 The LMS initiates a sequencing process by issuing a Sart, Resume All, or Choice
navigation request.

(©)) The Navigation Behavior trangates the Sart, Resume All, or Choice navigation
reguest into the appropriate sequencing request and processesit. The sequencing
session “officialy” begins when an activity isidentified for delivery — one
successful pass through the following Sequencing Loop.

To:

Begin Sequence Session :
@ The learner initiates access to the LM S (e.g., accesses the system, logsin, etc.)

and establishes a context within a particular unit of instruction (e.g., selects a
course, a content organization, etc.).

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

2 The LMS initiates a sequencing process by issuing a Sart, Resume All, or Choice
navigation request.

3 The Navigation Behavior trand ates the Start, Resume All, or Choice navigation
request into the appropriate sequencing request and processes it. The sequencing
session “officialy” begins when an activity isidentified for delivery — one
successful pass through the following Sequencing Loop.
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3.4. Incorrect Rollup Condition Definition

This addendum addresses inconsistency between some of the tables provided in the IMS
Simple Sequencing (SS) Specification Version 1.0 and the SCORM 2004 SN Version
13.1

3.4.1. Rationale For Change

Some of the tablesidentified in the Sequencing Definition Model section of the IMS SS
Version 1.0 are inconsistent with the tables in the SCORM 2004 SN Version 1.3.1.

For example, there is a discrepancy between the definition of Objective Measure Known
in Table 3.7.2aand Table 3.4.2a of the SCORM 2004 SN Version 1.3.1. The correct
language for Table 3.7.2a should read: “Objective Measure Known — The condition
evaluatesto True if the Objective Measure Status for the rolled-up objective associated
with the child activity is True.” The correct language for Table 3.2.2a should read:
“Objective Measure Known — The condition evaluates to True if the Objective Measure
Status for the objective associated with the activity (indicated by the Referenced
Objective) isTrue.”

3.4.2. SCORM Update

The SCORM 2004 SN Version 1.3.1 will be updated to reflect the language in the IMS
SS gpecification. Other tables that may be affected will aso be updated.
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3.5. Ambiguous Language for the
timeinterval(second, 10,2) Data Requirements

This addendum addresses ambiguity in the timeinterval (second,10,2) value requirements,
as defined in the SCORM 2004 RTE Version 1.3.1.

3.5.1. Rationale For Change

Section 4.1.1.7: Data Types of the SCORM 2004 RTE Version 1.3.1 states:

“The character literals designators “P”,”Y”,”"M”,”’D”,”T”,”H”,”M”,”S” shall appear if the
corresponding non-zero value is present.”

However, the "P" isawaysrequired. "T" isrequired if hours, minutes or seconds are
used. The current language implies that they can be left off if the corresponding value for
theliterd is zero.

3.5.2. SCORM Update

The language in question for the timeinterval (second, 10,2) value will be updated to state:

“If the data model element, that is of type timeinterval (second,10,2) contains avalue,
then the designator P shall be present. If the value of years, months, days, hours, minutes
or seconds s zero, the value and corresponding designation (e.g., Y if thereisno year)
may be omitted, but at least one designator and value shall be present in addition to the
designator P. The designator T shall be omitted if all of the time components (hours,
minutes, and seconds) are zero.”
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3.6. Incorrect Completion Status
Determination/Success Status Determination
Operators

This addendum addresses incorrect Completion Status Determination and Success Status
Determination operators, as found in the SCORM 2004 RTE Version 1.3.1.

3.6.1. Rationale For Change

Table 4.2.4.1a Completion Status Determination incorrectly use the > (greater than)
operator. Some of the information in the LM S Behavior column incorrectly describes the
condition of avalue being greater than (>)another value. The correct condition should
be that the value should be greater than or equal (>=) another value.

3.6.2. SCORM Update

Table 4.2.4.1awill be updated accordingly to include the correct operator. The table will
be updated to change the operator to >=.
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3.7. Conflicting Definitions of <adlnav:presentation>
Element

This addendum addresses conflicting definitions of the <adlnav:presentation> element in
the SCORM 2004 CAM Version 1.3.1.

3.7.1. Rationale For Change

Section 5.2.1.1: <presentation> Element states that: “The element shall only appear, if
needed, as a child of aleaf <item> element that referencesa SCO.” Section 5.2.1.1.1.1:
<hideLMSUI> Element (which is a descendant of the <presentation> element) states that
its values applies “when a child of this activity cluster isthe current activity,” which
means this activity is cluster and has children. These definitions contradict one another.
The <hideLM SUI> element is intended to affect only the leaf activity it is applied to.

3.7.2. SCORM Update

Section 5.2.1.1.1.1: <hideLM3UI> Element will be updated to reflect the intended
application of the <presentation> element (Section 5.2.1.1: <presentation> Element).
The definition of the <hideLM SUI> elements affects will be updated as follows:

e previous : If specified, the LMS shall not display a“Previous” navigation
device when this activity is the current activity.

e continue: If specified, the LMS shall not display a “Continue” navigation
device when this activity is the current activity.

e exit : If specified, the LMS shall not display an “Exit” navigation device when
this activity isthe current activity.

e abandon : If specified, the LMS shall not display a“Abandon” navigation device
when this activity is the current activity.
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3.8. Root of the Activity Tree Cannot be Targeted for
Choice

This addendum addresses missing pseudo code in the Navigation Request Process
(NB.2.1) that prevents the root of the Activity Tree from being targeted for choice after
the sequencing session has aready begun.

3.8.1. Rationale For Change

The Navigation Request Process (NB.2.1) is missing pseudo code that would allow the
root of an Activity Tree from being targeted with a Choice Navigation Request after the
sequencing session has already begun. Furthermore, if the root of the Activity Treeis
targeted by a Choice Navigation Request, an exception will bethrownonline7.1.1.2.4.1
—“No Activitiesto Consider.” Thisisincorrect behavior. The intent of the Choice
Navigation Request is that any activity can be targeted for choice, including the root.

3.8.2. SCORM Update

The pseudo code that allows the root of the Activity Tree to be targeted by a Choice
Navigation Request after the sequencing session has begun will be added. The fix for
thisisto remove the phrase;, “excluding the common ancestor” from line 7.1.1.2.2. This
fix causes targeting the root of the Activity tree to result in an activity path of one
activity, theroot, and clause 7.1.1.2.3.* will process the request successfully.

From:

Navigation Request Process[NB.2.1] (for anavigation request and possibly a specified activity, returns the
validity of the navigation request; may return a termination request, a sequencing request, and/or a target
activity; may return an exception code):

Reference: Current Activity AM.1.2; Sequencing Control Choice SM.1; Sequencing Control Choice Exit
SM.1; Sequencing Control Flow SM.1; Sequencing Control Forward Only SM.1; Suspended Activity
AM.1.2

1. Case: navigation request is Start
1.1. If the Current Activity isNot Defined Then Make sure the
sequencing session
has not already
begun.
1.1.1. Exit Navigation Request Process (Navigation Request: Valid;
Termination Request: n/a; Sequencing Request: Start;
Target Activity: n/a; Exception: n/a)
1.2. Else
1.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-1)
End If
End Case
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Case: navigation request is Resume All

Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-4)

2.1. If the Current Activity isNot Defined Then Make sure the
sequencing session
has not already
begun

2.1.1. If the Suspended Activity is Defined Then Make sure the
previous
sequencing session
ended with a
suspend all request

2.1.1.1. Exit Navigation Request Process (Navigation Request:

Valid; Termination Request: n/a; Sequencing Request:
Resume All; Target Activity: n/a; Exception: n/a)
2.1.2. Else
2.1.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Termination Request: n/a; Sequencing Request:
n/a; Target Activity: n/a; Exception: NB.2.1-3)
End If
2.2. Else
2.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-1)
End If
End Case

3. Case: navigation request is Continue

3.1. If the Current Activity isNot Defined Then Make sure the
lsequencing session
has already begun

3.1.1. Exit Navigation Request Process (Navigation Request: Not

Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
3.2. If the Current Activity is not the root of the activity tree And the \Validate that a
Sequencing Control Flow for the parent of the Current Activity is ‘flow” sequencing
True Then request can be
processed from the
current activity

3.2.1. If the Activity is Active for the Current Activity is True Then If the current
activity has not
been terminated,
terminate the
current the activity

3.2.1.1. Exit Navigation Request Process (Navigation Request:

Valid; Termination Request: Exit; Sequencing Request:
Continue; Target Activity: n/a; Exception: n/a)
3.2.2. Else
3.2.2.1. Exit Navigation Request Process (Navigation Request:
Valid; Termination Request: n/a; Sequencing Request:
Continue; Target Activity: n/a; Exception: n/a)
End If
3.3. Else
3.3.1. Exit Navigation Request Process (Navigation Request: Not Flow is not enabled

or the current
activity isthe root
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of the activity tree

End If
End Case
4. Case: navigation request is Previous
4.1. If the Current Activity isNot Defined Then Make sure the
sequencing session
has already begun
4.1.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
4.2. If the Current Activity is not the root of the activity tree Then There is no activity
logically ‘previous’
to the root of the
activity tree
4.2.1. If the Sequencing Control Flow for the parent of the Current \Validate that a
Activity is True And the Sequencing Control Forward Only for |‘flow’ sequencing
the parent of the Current Activity isFalse Then request can be
processed from the
current activity
4.2.1.1. If the Activity is Active for the Current Activity is True Then|If the current
activity has not
been terminated,
terminate the
current the activity
4.2.1.1.1. Exit Navigation Request Process (Navigation Request:
Valid; Termination Request: Exit; Sequencing
Request: Previous; Target Activity: n/a; Exception:
n/a)
4.2.1.2. Else
4.2.1.2.1. Exit Navigation Request Process (Navigation Request:
Valid; Termination Request: n/a; Sequencing
Request: Previous; Target Activity: n/a; Exception:
n/a)
End If
4.2.2. Else
4.2.2.1. Exit Navigation Request Process (Navigation Request: Not [Violates control
Valid; Termination Request: n/a; Sequencing Request:  |mode
n/a; Target Activity: n/a; Exception: NB.2.1-5)
End If
4.3. Else
4.3.1. Exit Navigation Request Process (Navigation Request: Not Cannot move
Valid; Termination Request: n/a; Sequencing Request: n/a;  [backward from the
Target Activity: n/a; Exception: NB.2.1-6) root of the activity
tree
End If
End Case
5. Case: navigation request is Forward Behavior not
defined
5.1. Exit Navigation Request Process (Navigation Request: Not Valid;
Termination Request: n/a; Sequencing Request: n/a; Tar get
Activity: n/a; Exception: NB.2.1-7)
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End Case

6. Case: navigation request is Backward Behavior not
defined
6.1. Exit Navigation Request Process (Navigation Request: Not Valid;
Termination Request: n/a; Sequencing Request: n/a; Tar get
Activity: n/a; Exception: NB.2.1-7)
End Case
7. Case: navigation request is Choice
7.1. If the activity specified by the Choice navigation request exists withinMake sure the
the activity tree Then target activity
existsin the
activity tree
7.1.1. If the activity specified by the Choice navigation request isthe  [Validate that a
root of the activity tree Or the Sequencing Control Choicefor  |‘choice’
the parent of the activity specified by the Choice navigation sequencing request
request is True Then can be processed
on the target
activity
7.1.1.1. If the Current Activity isNot Defined Then Attempt to start the
sequencing session
through choice
7.1.1.1.1. Exit Navigation Request Process (Navigation
Request: Valid; Termination Request: n/a;
Sequencing Request: Choice; Target Activity: the
activity specified by the Choice navigation request;
Exception: n/a)
End If
7.1.1.2. If the activity specified by the Choice navigation request is |We are always
Not asibling of the Current Activity Then allowed to choose g
sibling of the
current activity
7.1.1.2.1. Find the common ancestor of the Current Activity and
the activity specified by the Choice navigation request
7.1.1.2.2. Form the activity path as the ordered series of activities|The common
from the Current Activity to the common ancestor, ancestor will not
excluding the common ancestor terminate as a
result of processing
the choice
sequencing request,
unless the common
ancestor isthe
Current Activity —
the current activity
should always be
included in the
activity path
7.1.1.2.3. If the activity path is Not Empty Then
7.1.1.2.3.1. For each activity in the activity path Make sure that

‘choosing’ the
target will not force
an active activity to
terminate, if that
activity does not
allow choice to

terminate it
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7.1.1.2.3.1.1. If Activity is Active for the activity is True
And the Sequencing Control Choice Exit for
the activity is False Then
7.1.1.2.3.1.1.1. Exit Navigation Request Process \Violates control
(Navigation Request: Not Valid; mode
Termination Request: n/a; Sequencing
Request: n/a; Target Activity: n/a;
Exception: NB.2.1-8)
End If
End For
7.1.1.2.4. Else
7.1.1.2.4.1. Exit Navigation Request Process (Navigation
Request: Not Valid; Termination Request: n/a;
Sequencing Request: n/a; Target Activity: n/a;
Exception: NB.2.1-9)
End If
End If
7.1.1.3. If the Activity is Active for the Current Activity is True If the current
Then activity has not
been terminated,
terminate the
current the activity
7.1.1.3.1. Exit Navigation Request Process (Navigation
Request: Valid; Termination Request: Exit;
Sequencing Request: Choice; Target Activity: the
activity specified by the Choice navigation request;
Exception: n/a)
7.1.14. Else
7.1.1.4.1. Exit Navigation Request Process (Navigation
Request: Valid; Termination Request: n/a;
Sequencing Request: Choice; Target Activity: the
activity specified by the Choice navigation request;
Exception: n/a)
End If
7.1.2. Else
7.1.2.1. Exit Navigation Request Process (Navigation Request: Not|Violates control
Valid; Termination Request: n/a; Sequencing Request:  |mode
n/a; Target Activity: n/a; Exception: NB.2.1-10)
End If
7.2. Else
7.2.1. Exit Navigation Request Process (Navigation Request: Not Target activity does
Valid; Sequencing Request: n/a; Termination Request: n/a;  |not exist
Target Activity: n/a; Exception: NB.2.1-11)
End If
End Case
8. Case: navigation request is Exit
8.1. If the Current Activity is Defined Then Make sure the
sequencing session
has already begun
8.1.1. If the Activity is Active for the Current Activity is True Then Make sure the
current activity has
not already been
terminated
8.1.1.1. Exit Navigation Request Process (Navigation Request:
3-16 SCORM 2004 2nd Edition Addendum Version 1.2

© 2005 Advanced Distributed Learning.
All Rights Reserved.



Valid; Termination Request: Exit; Sequencing Request:
Exit; Target Activity: n/a) ; Exception: n/a)

8.1.2. Else
8.1.2.1. Exit Navigation Request Process (Navigation Request: Not |Activity has
Valid; Sequencing Request: n/a; Termination Request:  |already terminated
n/a; Target Activity: n/a; Exception: NB.2.1-12)
End If
8.2. Else
8.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
End Case
0. Case: navigation request is Exit All
9.1. If the Current Activity is Defined Then If the sequencing
session has already
begun,
unconditionally
terminate all active
activities
9.1.1. Exit Navigation Request Process (Navigation Request: Valid;
Termination Request: Exit All; Sequencing Request: Exit;
Target Activity: n/a; Exception: n/a)
9.2, Else
0.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
End Case
10. Case: navigation request is Abandon
10.1. If the Current Activity is Defined Then Make sure the
sequencing session
has already begun
10.1.1. If the Activity is Active for the Current Activity is True Then Make sure the
current activity has
not already been
terminated
10.1.1.1. Exit Navigation Request Process (Navigation Request:
Valid; Termination Request: Abandon; Sequencing
Request: Exit; Target Activity: n/a; Exception: n/a)
10.1.2. Else
10.1.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Ter mination Request:
n/a; Target Activity: n/a; Exception: NB.2.1-12)
End If
10.2. Else
10.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
End Case
11. Case: navigation request is Abandon All
11.1. If the Current Activity is Defined Then If the sequencing
session has already
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begun,
unconditionally
abandon all active
activities

11.1.1.

Exit Navigation Request Process (Navigation Request: Valid;
Termination Request: Abandon All; Sequencing Request: Exit;
Target Activity: n/a; Exception: n/a)

11.2.

Else

11.2.1.

Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)

End If

End Case

12.

Case: navigation request is Suspend All

12.1.

If the Current Activity is Defined Then

If the sequencing
session has already
begun

12.1.1.

Exit Navigation Request Process (Navigation Request: Valid;
Termination Request: Suspend All; Sequencing Request: Exit;
Target Activity: n/a; Exception: n/a)

12.2.

Else

12.2.1.

Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)

End If

End Case

13.

Exit Navigation Request Process (Navigation Request: Not Valid;
Sequencing Request: n/a; Termination Request: n/a; Target Activity:
n/a; Exception: NB.2.1-13)

Undefined
navigation request

To:

Navigation Request Process[NB.2.1] (for anavigation request and possibly a specified activity, returns the
validity of the navigation request; may return a termination request, a sequencing request, and/or a target
activity; may return an exception code):

Reference: Current Activity AM.1.2; Sequencing Control Choice SM.1; Sequencing Control Choice Exit
SM.1; Sequencing Control Flow SM.1; Sequencing Control Forward Only SM.1; Suspended Activity

AM.1.2
1. Case: navigation request is Start
1.1 If the Current Activity isNot Defined Then Make sure the
sequencing session
has not already
begun.
1.1.1. Exit Navigation Request Process (Navigation Request: Valid;
Termination Request: n/a; Sequencing Request: Start;
Target Activity: n/a; Exception: n/a)
1.2. Else
1.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-1)
End If
End Case
2. Case: navigation request is Resume All
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Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-4)

2.1. If the Current Activity isNot Defined Then Make sure the
sequencing session
has not already
begun

2.1.1. If the Suspended Activity is Defined Then Make sure the
previous
sequencing session
ended with a
suspend all request

2.1.1.1. Exit Navigation Request Process (Navigation Request:

Valid; Termination Request: n/a; Sequencing Request:
Resume All; Target Activity: n/a; Exception: n/a)
2.1.2. Else
2.1.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Termination Request: n/a; Sequencing Request:
n/a; Target Activity: n/a; Exception: NB.2.1-3)
End If
2.2. Else
2.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-1)
End If
End Case

3. Case: navigation request is Continue

3.1. If the Current Activity isNot Defined Then Make sure the
sequencing session
has already begun

3.1.1. Exit Navigation Request Process (Navigation Request: Not

Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
3.2. If the Current Activity is not the root of the activity tree And the \Validate that a
Sequencing Control Flow for the parent of the Current Activity is ‘flow” sequencing
True Then request can be
processed from the
current activity

3.2.1. If the Activity is Active for the Current Activity is True Then If the current
activity has not
been terminated,
terminate the
current the activity

3.2.1.1. Exit Navigation Request Process (Navigation Request:

Valid; Termination Request: Exit; Sequencing Request:
Continue; Target Activity: n/a; Exception: n/a)
3.2.2. Else
3.2.2.1. Exit Navigation Request Process (Navigation Request:
Valid; Termination Request: n/a; Sequencing Request:
Continue; Target Activity: n/a; Exception: n/a)
End If
3.3. Else
3.3.1. Exit Navigation Request Process (Navigation Request: Not Flow is not enabled

or the current
activity isthe root

of the activity tree
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End If

End Case

4, Case: navigation request is Previous
4.1. If the Current Activity isNot Defined Then Make sure the
sequencing session
has already begun
4.1.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Termination Request: n/a; Sequencing Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
4.2. If the Current Activity is not the root of the activity tree Then There is no activity
logically ‘previous’
to the root of the
activity tree
4.2.1. If the Sequencing Control Flow for the parent of the Current \ alidate that a
Activity is True And the Sequencing Control Forward Only for |‘flow’ sequencing
the parent of the Current Activity is False Then request can be
processed from the
current activity
4.2.1.1. If the Activity is Active for the Current Activity is True Then|If the current
activity has not
been terminated,
terminate the
current the activity
4.2.1.1.1. Exit Navigation Request Process (Navigation Request:
Valid; Termination Request: Exit; Sequencing
Request: Previous; Target Activity: n/a; Exception:
n/a)
4.2.1.2. Else
4.2.1.2.1. Exit Navigation Request Process (Navigation Request:
Valid; Termination Request: n/a; Sequencing
Request: Previous, Target Activity: n/a; Exception:
n/a)
End If
4.2.2. Else
4.2.2.1. Exit Navigation Request Process (Navigation Request: Not [Violates control
Valid; Termination Request: n/a; Sequencing Request:  |mode
n/a; Target Activity: n/a; Exception: NB.2.1-5)
End If
4.3. Else
4.3.1. Exit Navigation Request Process (Navigation Request: Not Cannot move
Valid; Termination Request: n/a; Sequencing Request: n/a;  |backward from the
Target Activity: n/a; Exception: NB.2.1-6) root of the activity
tree
End If
End Case
5. Case: navigation request is Forward Behavior not
defined
5.1. Exit Navigation Request Process (Navigation Request: Not Valid;
Termination Request: n/a; Sequencing Request: n/a; Tar get
Activity: n/a; Exception: NB.2.1-7)
End Case
6. Case: navigation request is Backward Behavior not
defined
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6.1. Exit Navigation Request Process (Navigation Request: Not Valid;
Termination Request: n/a; Sequencing Request: n/a; Tar get
Activity: n/a; Exception: NB.2.1-7)

End Case
7. Case: navigation request is Choice
7.1. If the activity specified by the Choice navigation request exists withinMake sure the
the activity tree Then target activity
existsin the
activity tree
7.1.1. If the activity specified by the Choice navigation request isthe  [Validate that a

root of the activity tree Or the Sequencing Control Choicefor  |‘choice’
the parent of the activity specified by the Choice navigation sequencing request

request is True Then can be processed
on the target
activity
7.1.1.1. If the Current Activity isNot Defined Then Attempt to start the

sequencing session
through choice

7.1.1.1.1. Exit Navigation Request Process (Navigation
Request: Valid; Termination Request: n/a;
Sequencing Request: Choice; Target Activity: the
activity specified by the Choice navigation request;
Exception: n/a)

End If
7.1.1.2. If the activity specified by the Choice navigation request is |We are always
Not asibling of the Current Activity Then allowed to choose g
sibling of the
current activity
7.1.1.2.1. Find the common ancestor of the Current Activity and
the activity specified by the Choice navigation request
7.1.1.2.2. Form the activity path as the ordered series of activities|The common
from the Current Activity to the common ancestor, ancestor will not
exeluding the common-ancester terminate as a
result of processing
the choice
sequencing request,
unless the common
ancestor isthe
Current Activity —
the current activity
should always be
included in the
activity path
7.1.1.2.3. If the activity path is Not Empty Then
7.1.1.2.3.1. For each activity in the activity path Make sure that
‘choosing’ the
target will not force
an active activity to
terminate, if that
activity does not
allow choice to
terminate it
7.1.1.2.3.1.1. If Activity is Active for the activity is True
And the Sequencing Control Choice Exit for
the activity is False Then
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7.1.1.2.31.1.1.

Exit Navigation Request Process
(Navigation Request: Not Valid;
Termination Request: n/a; Sequencing
Request: n/a; Target Activity: n/a;
Exception: NB.2.1-8)

\Violates control
mode

End If
End For
7.1.1.2.4. Else
7.1.1.2.4.1. Exit Navigation Request Process (Navigation
Request: Not Valid; Termination Request: n/a;
Sequencing Request: n/a; Target Activity: n/a;
Exception: NB.2.1-9)
End If
End If
7.1.1.3. If the Activity is Active for the Current Activity is True If the current
Then activity has not
been terminated,
terminate the
current the activity
7.1.1.3.1. Exit Navigation Request Process (Navigation
Request: Valid; Ter mination Request: Exit;
Sequencing Request: Choice; Target Activity: the
activity specified by the Choice navigation request;
Exception: n/a)
7.1.14. Else
7.1.1.4.1. Exit Navigation Request Process (Navigation
Request: Valid; Termination Request: n/a;
Sequencing Request: Choice; Target Activity: the
activity specified by the Choice navigation request;
Exception: n/a)
End If
7.1.2. Else
7.1.2.1. Exit Navigation Request Process (Navigation Request: Not|Violates control
Valid; Termination Request: n/a; Sequencing Request:  |mode
n/a; Target Activity: n/a; Exception: NB.2.1-10)
End If
7.2. Else
7.2.1. Exit Navigation Request Process (Navigation Request: Not Target activity does
Valid; Sequencing Request: n/a; Termination Request: n/a;  |not exist
Target Activity: n/a; Exception: NB.2.1-11)
End If
End Case
8. Case: navigation request is Exit
8.1. If the Current Activity is Defined Then Make sure the
sequencing session
has already begun
8.1.1. If the Activity is Active for the Current Activity is True Then Make sure the
current activity has
not already been
terminated
8.1.1.1. Exit Navigation Request Process (Navigation Request:
Valid; Termination Request: Exit; Sequencing Request:
Exit; Target Activity: n/a) ; Exception: n/a)
8.1.2. Else
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8.1.2.1. Exit Navigation Request Process (Navigation Request: Not |Activity has
Valid; Sequencing Request: n/a; Termination Request:  |already terminated
n/a; Target Activity: n/a; Exception: NB.2.1-12)
End If
8.2. Else
8.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
End Case
0. Case: navigation request is Exit All
9.1. If the Current Activity is Defined Then If the sequencing
session has already
begun,
unconditionally
terminate all active
activities
9.1.1. Exit Navigation Request Process (Navigation Request: Valid;
Termination Request: Exit All; Sequencing Request: Exit;
Target Activity: n/a; Exception: n/a)
9.2, Else
0.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
End Case
10. Case: navigation request is Abandon
10.1. If the Current Activity is Defined Then Make sure the
sequencing session
has already begun
10.1.1. If the Activity is Active for the Current Activity is True Then Make sure the
current activity has
not already been
terminated
10.1.1.1. Exit Navigation Request Process (Navigation Request:
Valid; Termination Request: Abandon; Sequencing
Request: Exit; Target Activity: n/a; Exception: n/a)
10.1.2. Else
10.1.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Ter mination Request:
n/a; Target Activity: n/a; Exception: NB.2.1-12)
End If
10.2. Else
10.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
End Case
11. Case: navigation request is Abandon All
11.1. If the Current Activity is Defined Then If the sequencing
session has already
begun,

unconditionally
abandon al active

SCORM 2004 2nd Edition Addendum Version 1.2

© 2005 Advanced Distributed Learning.
All Rights Reserved.

3-23




activities

11.1.1. Exit Navigation Request Process (Navigation Request: Valid;
Termination Request: Abandon All; Sequencing Request: Exit;
Target Activity: n/a; Exception: n/a)
11.2. Else
11.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
End Case
12. Case: navigation request is Suspend All
12.1. If the Current Activity is Defined Then If the sequencing
session has already
begun
12.1.1. Exit Navigation Request Process (Navigation Request: Valid;
Termination Request: Suspend All; Sequencing Request: Exit;
Target Activity: n/a; Exception: n/a)
12.2. Else
12.2.1. Exit Navigation Request Process (Navigation Request: Not
Valid; Sequencing Request: n/a; Termination Request: n/a;
Target Activity: n/a; Exception: NB.2.1-2)
End If
End Case
13. Exit Navigation Request Process (Navigation Request: Not Valid; Undefined
Sequencing Request: n/a; Termination Request: n/a; Target Activity: |navigation request
n/a; Exception: NB.2.1-13)
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3.9. Choice Exit not Enforced on the Activity Tree
Root

This addendum addresses a missing clause to enforce Choice Exit on the Activity Tree
Root in the Navigation Request Process (NB.2.1).

3.9.1. Rationale For Change

If the root of the Activity Tree has Choice Exit = false, thiswould indicate that the
content designer intends that a new attempt on the root activity cannot be initiated
through a Choice Navigation Request — alearner cannot “restart” the Activity Tree by
selecting its root.

The Navigation Request Process (NB.2.1) is missing a clause to enforce Choice Exit =
false on the root of the Activity Tree, although it enforces this constraint on all other
activitiesin thetree (seeline 7.1.1.2.3.1.1.). Inthissituation, the Navigation Request
Process (incorrectly) allows the root of the activity tree to be the target of a Choice
Navigation Request; processing this request would result in the current activity’s content
being unloaded and a subsequent failure of processing the Choice Sequencing Request.

3.9.2. SCORM Update

NB.2.1 will be updated so that the root of the activity tree can be targeted by a Choice
Navigation Request when it has Choice Exit = false. Thefix for thisisto remove,
“excluding the common ancestor” from line 7.1.1.2.2 — this is the same fix proposed in
Section 3.8: Root of the Activity Tree Cannot be Targeted for Choice. Seethis section
for more details on the exact change.
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Acronym Listing

ADL Advanced Distributed Learning

API Application Programming Interface

CAM Content Aggregation Model

|EEE Ingtitute of Electrical and Electronics Engineers
IETF Internet Engineering Task Force

LMS Learning Management System

RFC Request For Comment

RTE Run-Time Environment

SCO Sharable Content Object

SCORM Sharable Content Object Reference Model
SN Sequencing and Navigation

SPM Smallest Permitted Maximum

SS Simple Sequencing

URL Universal Resource Locator

XML Extensible Markup Language
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Document Revision History

Version

Release Date

Description of Change

1.0

09/15/2004

Initial Version.

Added the following Defect Addenda:

Addendum: Handling of Invalid SetVaue() Requests for
Data Model Element Collections

Addendum: Ambiguous Pseudo-Code in Case #4 of Choice
Sequencing Request Process

Addendum: Misevaluation of Traversal Direction
Addendum: Measure Rollup Should not be Applied to Leaf
Activities

Addendum: Invalid Default Value defined for the
measureSatisfactionlfActive attribute

Addendum: Incorrect SPM for the <dataFromLM S>
Element

Addendum: Handling of Reserved Delimiters

Addendum: Deprecating the adlcp:persistState Attribute

Added the following Clarification/Enhancement Addenda:

Addendum: Ambiguous information defined in the
language type Data Type

Addendum: Clarification of Learner Session Initialization
Requirements

Addendum: Setting the Current Activity to None

11

10/29/2004

Added the following Defect Addenda:

Addendum: Language Type Syntax

Addendum: Objective Satisfied By Measure Evaluation
Behavior Discrepancy

Addendum: Manifest Requirements Inconsi stency
Addendum: Error in Pseudo-Code Limit Conditions Check
Process

Addendum: Error in Pseudo-Code Choice Flow Tree
Traversal Sub-process

Addendum: Error in Pseudo-Code Previous Sequencing
Request Process

Addendum: Application of Measure Satisfaction if Active
Behavior

Addendum: Initialization of a SCO’s Objectives from
Sequencing Information

Addendum: Error in Pseudo-Code Navigation Request
Process

Added the following Clarification/Enhancement Addenda:

Addendum: Incorrect Rollup Condition Definition
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e Addendum: Ambiguous Language for the
timeinterval (second,10,2) Data Requirements

e  Addendum: Incorrect Completion Status
Determination/Success Status Determination Operators

1.2

4/15/2005

Added the following Defect Addenda:

e Addendum 2.17: Variable Error in Measure Rollup Process
(RB.1.1)

e Addendum 2.18: Incorrect definition of Extended Rollup
Set

e Addendum 2.19: Portability (Interoperability) of URLs
between Windows and UNIX Systems

e Addendum 2.20: The <adlnav:presentation> Element
Should be Permitted on an Asset Resource

e Addendum 2.21: Default Value for
timeinterval (second,10,2) Should be any Value that
Evaluatesto Zero

e Addendum 2.22: Exit Action Rule on the Activity Tree
Root does not End the Sequencing Session

e Addendum 2.23: The Completion Status Value of “not
attempted” is Not Mapped to Sequencing Tracking
Information

e Addendum 2.24: Undefined Behavior for LM S Handling
of Unique Identifier Collisions

e Addendum 2.25: Clarification and Changes Needed for
Non-Tracked Activities

e Addendum 2.26: Error in Pseudo-Code for the Choice
Sequencing Request Process in Dealing with Constrained
Choices

Added the following Clarification/Enhancement Addenda:

e Addendum 3.8: Root of the Activity Tree Cannot be
Targeted for Choice

e Addendum 3.9: Choice Exit not Enforced on the Activity
Tree Root
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