1. An Activity Tree represents the conceptual content structure that results from the content design, authoring and aggregation processes. Ultimately, the Activity Tree is represented as a Content Organization (<organization> element) in a SCORM Content Package to enable interoperable exchange of sequencing information. For example, an authoring tool may implement an internal data structure that represents the content hierarchy in a proprietary format. This structure results from an instructional design process or method the developer engaged in to define the intended learning experience. Upon completion of the development process, the authoring tool will translate its proprietary format into the format defined in SCORM CAM to be imported by any system that understands SCORM Content Packages; specifically those adhering to the Content Aggregation Packaging Application Profile [3].

2. A SCORM-conformant LMS translates Content Organizations into Activity Trees. An Activity Tree represents the data structure that an LMS implements to reflect the hierarchical, internal representation of the defined learning activities, including the tracking status information for each activity in the hierarchy on a per learner basis.

3. When a learner chooses to interact with the content represented by an Activity Tree, the LMS evaluates sequencing and tracking information to determine the relative sequence of learning activities, as well as the eligibility for learning activities to be attempted by a learner on a conditional basis. In this context, each learner’s experience with the same content structure may be different, based on the sequencing information that was defined by the content developer and the learner’s specific interactions with experienced content objects.
Cluster 
A cluster is a specialized form of a learning activity that has sub-activities; the term is used in various sequencing behaviors. A cluster includes a single parent activity and its immediate children, but not the descendants of its children. The children of a cluster are either leaf activities or other clusters. A leaf activity is not a cluster. Figure 2.1.2a represents five sample clusters. Each cluster is defined by a dash outlined rounded rectangle. The “Course” cluster, Cluster A, contains only four activities: the “Course” activity and the parent activity of the clusters B, C, and D. Each “Module” cluster, Clusters B, C, and D, consist of the “Module” activity” and the module’s “Lessons”. All of the “Lesson” activities, except “Lesson 2” of “Module 3”, are leaf learning activities, which have associated content objects. “Lesson 2” of “Module 3” is a cluster consisting of two “Chapter” leaf learning activities. 

The cluster is considered a basic building block of the Activity Tree and many elements of the Sequencing Definition Model (refer to Section 3: The Sequencing Definition Model) apply specifically to clusters. The parent activity in a cluster will contain the information about the sequencing strategy for the cluster. The non-cluster children (leaf activities) of a cluster will have associated content objects that will be identified for delivery according to the defined sequencing strategy. 
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All learning activities have the following characteristics: 

• Learning activities have a discrete start and finish 

• Learning activities have well-defined completion and mastery conditions 

• Learning activities can consist of sub-activities, nested to any depth 

• (Attempts on) Learning activities occur in context of (attempts on) their parent activity, if one exists 

An attempt is defined as an effort to complete an activity, and during that effort, zero or more learning objectives may become satisfied. Attempts on activities always occur within the context of attempts on their parent activity(ies). It is important to note that for a given Activity Tree one and only one leaf activity can be attempted at any given time and all attempts on all of the leaf activity’s ancestors (through to the root) will be in progress while the leaf activity is being attempted. When a leaf activity is being attempted, it can be assumed that the activity’s corresponding content object has been launched. 

A Sequencing 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 LMS will issue a Start navigation request in recognition of some system event, e.g., a login, begin course, etc. It is recommended, if the previous sequencing session ended due to a Suspend All navigation request, the LMS should issue a Resume All navigation request instead of a Start. 

Learning Objectives 
Learning objectives are separate from learning activities. SCORM does not place any restrictions on how learning objectives are associated with learning activities nor does it define how content objects are to use learning objectives. The SCORM Sequencing Behaviors makes no assumption as to how to interpret learning objectives (e.g., is it a competency, is it a mastery, or is it simply a shared value?, etc.). From a tracking perspective, a set of objective status information (objective satisfaction status and objective satisfaction measure) is maintained for each learning objective associated with a learning activity. Activities may have more than one objective associated with them. However, the SCORM SN Model makes no assumptions about the semantics or meanings of multiple objectives associated with an activity. By default, the objective status information maintained for an activity’s objectives is local to that activity. To share objective status information, an activity may reference multiple globally shared objectives. Multiple activities may reference the same global shared objective, thus sharing its objective status information. Shared global objectives may be shared within a single Activity Tree or they may be shared across multiple Activity Trees within the LMS. There are two restrictions on how an activity may reference shared global objectives: 

1. A local objective can obtain (“read”) objective status data from one and only one shared global objective. 

2. For the set of local objectives defined for a given activity, no two local objectives can set (“write”) objective status data to the same shared global objective.        

Sequencing Definition Model Overview 
The SCORM Sequencing Definition Model defines a set of elements that may be used by content developers to define intended sequencing behavior. The definition model elements are applied to learning activities within the context of an Activity Tree. Each element has a default value that is to be assumed by any sequencing implementation in the absence of an explicitly defined value. The effects of the SCORM Sequencing Definition Model elements only apply during the application of SCORM Sequencing Behaviors. A SCORM-conformant LMS must support the behaviors that result from the values associated with all of the defined Sequencing Definition Model elements, including both explicitly declared and default values. The normative sequencing behavior is detailed in the Sequencing Behavior Pseudo Code.
SCORM does not require or imply that the values of Sequencing Definition Model elements applied to an activity are, become, or remain static for any period. So long as the value space of an element is adhered to, an LMS may alter the element’s value as it desires. However, some groups of Sequencing Definition Model elements are highly coupled to one another through the SCORM Sequencing Behavior. It is strongly recommended that LMSs take great care when altering values of SCORM Sequencing Definition Model elements, especially during an active learner experience. 
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	Sequencing Control Choice

	The Sequencing Control Choice element indicates that the learner is free to choose any activity in a cluster in any order without restriction. This element contains a boolean (True/False) value. By default, any activity, in the entire Activity Tree, whose parent has Sequencing Control Choice defined to be True is a valid target for a Choice navigation request. In some cases, a content developer may wish to allow a learner to choose activities, but only under certain conditions. Valid targets of Choice navigation requests can be conditionally constrained by applying the Sequencing Control Choice Exit element, elements of the Constrained Choice Controls, or a Hidden From Choice Pre Condition Sequencing Rule. 


	Sequencing Control Choice Exit

	The Sequencing Control Choice Exit element, hereafter referred to as Choice Exit, indicates whether a Choice navigation request can target activities that are not descendents of the affected activity, thereby causing the affected activity to terminate. ChoiceExit only applies to active activities. This element contains a boolean (True/False) value. The default value for the ChoiceExit, if not explicitly defined for the activity, is True. This indicates that while an activity is active, the learner has the ability to trigger Choice navigation requests that target non-descendent activities. 


	Sequencing Control Flow

	The Sequencing Control Flow element indicates that system directed sequencing through the child activities of a cluster is supported. This element contains a boolean (True/False) value. The default value for Sequencing Control Flow, if not defined explicitly for an activity is False; that is, a sequencing implementation will not automatically evaluate the order in which the activity’s children should be experienced based on Continue and Previous navigation requests. 
If the Sequencing Control Flow control mode is defined as True for a cluster, an LMS must provide some mechanism for the learner to indicate their desire to “Continue” to the next activity or to go back to a “Previous” activity. 


	Sequencing Control Forward Only 

	The Sequencing Control Forward Only element, hereafter referred to as Forward Only, indicates that system directed sequencing through the child activities of the cluster is constrained to disallow Previous navigation requests and to disallow Choice requests that would move in a backwards direction. This element contains a boolean (True/False) value. The default value for Forward Only, if not defined explicitly for the activity, is False. It is recommended that an LMS not provide a mechanism to allow the learner to indicate a Previous navigation request if Forward Only is defined as True for the cluster the learner is currently experiencing. The Forward Only control mode has no affect when defined on a leaf activity. 


	Use Current Attempt Objective Information 

	The Use Current Attempt Objective Information element indicates how Objective Progress Information for the children of the activity will be managed and used during the various sequencing behaviors. This element contains a boolean (True/False) value. The default value for Use Current Attempt Objective Information, if not defined explicitly for the activity, is True. 
If the Use Current Attempt Objective Information element on a cluster is defined as False, the LMS will use the Objective Progress Information from the most recent attempt on the cluster’s child activities, even if that information was recorded during the previous attempt on the cluster. 
The Use Current Attempt Objective Information element has no affect when defined on a leaf activity. 


	Use Current Attempt Progress Information 

	The Use Current Attempt Progress Information element indicates how Attempt Progress Information for the children of the activity will be managed and used during the various sequencing behaviors. This element contains a boolean (True/False) value. The default value for Use Current Attempt Progress Information, if not defined explicitly for the activity, is True. 

If the Use Current Attempt Progress Information element on a cluster is defined as False, the LMS will use the Attempt Progress Information from the most recent attempt on the cluster’s child activities, even if that information was recorded during the previous attempt on the cluster. 

The Use Current Attempt Progress Information element has no effect when defined on a leaf activity. 


	Constrain Choice Controls

	By default, the IMS SS Specification allows all activities anywhere in the Activity Tree whose parents have Sequencing Control Choice defined as True are valid targets of a Choice navigation request. While this flexibility is useful in some sequencing strategies, it is a significant problem in others. ADL has defined a set of Constrained Choice Controls (refer to Table 3.3a) that place further conditions and behaviors on how Choice sequencing requests are processed. 
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	Constrain Choice 

	A Constrain Choice element defined as True on an activity indicates that only activities that are one activity logically “next” and “previous” in the Activity Tree, relative to the activity, may be successfully targeted by a Choice sequencing request. The activity with a Constrain Choice element defined as True may be encountered at any point of the Activity Tree traversal performed during Choice Sequencing Request Subprocess (refer to Section 4.8.6.7). Although a Choice navigation request may be allowed to target any valid activity, an encountered Constrain Choice element defined as True prevents the target activity from being identified for delivery. This element contains a boolean (True/False) value. The default value for Constrain Choice if not defined explicitly for the activity, is False.

The purpose for the Constrain Choice element is to constrain the valid set of “Choice” targets to those that are logically next in the Activity Tree from the activity; this prevents a learner from “jumping” too far into the content, without first experiencing some prerequisite activity. 


	Prevent Activation 

	A Prevent Activation element defined as True on an activity indicates that an attempt on the activity should not begin because of a Choice sequencing request. That is, descendents of the activity with the Prevent Activation element defined as True will not be identified for delivery unless the activity has already reached (e.g.. the activity is active or the activity is the Current Activity). This element contains a boolean (True/False) value. The default value for Prevent Activation, if not defined explicitly for the activity, is False. 
The purpose for the Prevent Activation element is to constrain the valid set of “Choice” targets to the immediate children of an activity; this prevents a learner from “jumping” too deep into the content, without first reaching some prerequisite activity. 


	Sequencing Rule Description

	Each Sequencing Rule consists of a set of conditions and a corresponding action. The conditions are evaluated using tracking information associated with the activity. The behavior associated with the rule’s action is performed if the rule’s condition-set evaluates to True. 
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	Condition Combination

	Individual conditions can be combined to create a set of conditions for evaluation such that any one individual condition must be True or all conditions must be True in order for the resulting action to be triggered. The Condition Combination element is defined in Table 3.4.1a for Sequencing Rules: 
All (default value) – The condition set evaluates to True if and only if all of its individual conditions evaluate to True. Acts as a logical And. 

Any – The condition set evaluates to True if any of the individual conditions evaluates to True. Acts as a logical Or. 


	Rule Conditions

	The Rule Conditions element contains a set of conditions that are evaluated in the context of the activity for which the Sequencing Rule is defined. The Rule Conditions element consists of one or more individual Rule Condition elements that are combined as defined by the Condition Combination  applied to the Sequencing Rule. Each Rule Condition element must be one member of the set of restricted vocabulary tokens  that are based on elements in the Tracking Model. [image: image5.emf]
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	Rule Condition Referenced Objective

	The Rule Condition Referenced Objective element applies to a specific Rule Condition. It is used to identify which objective, out of the set of objectives defined for the activity, should be used during the evaluation of the Rule Condition. The Rule Condition Referenced Objective element is only used for the following conditions, which apply to Objective Progress Information (refer to Section 4.2: Tracking Model): 

• Satisfied 

• Objective Status Known 

• Objective Measure Known 

• Objective Measure Greater Than 

• Objective Measure Less Than 

If any of the above Rule Conditions, for a Sequencing Rule, do not explicitly reference an objective, the objective with Objective Contributes to defined as True for the activity is used by default. 
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	Rule Condition Measure Threshold

	The Rule Condition Measure Threshold element applies to a specific Rule Condition. It is used in conjunction with the Rule Condition Referenced Objective element to define a measure threshold used for comparison during the evaluation of the Rule Condition. This element is only used with the following conditions: 

• Objective Measure Greater Than: [objective measure] > [measure threshold] 

• Objective Measure Less Than: [objective measure] < [measure threshold] 

The content developer should keep in mind that the comparisons performed with the Rule Condition Measure Threshold element are greater than (>) and less than (<). There is no explicit rule conditions defined that allow the greater than or equal to (>=) or the less than or equal to (<=) comparison operators, however, these can be performed by negating (applying the “Not” operator) to the appropriate condition. [image: image8.emf]


	Rule Condition Operator

	The Rule Condition Operator element is an optional element that may be applied to each Rule Condition element. It indicates a unary logical operation to be applied after the evaluation of the Rule Condition. Table 3.4.5a describes the two unary logical operations supported by IMS SS. 

• NO-OP (default value) – The result of the Rule Condition evaluation should be used as is. 

• Not – The result of the Rule Condition evaluation should be negated before it i
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	Rule Action

	The Rule Action element (Table 3.4.6a, 3.4.6b and 3.4.6c) represents the intended action or behavior that the LMS is responsible for during the various Sequencing Behaviors, when a Sequencing Rule’s condition set is True. The set of actions are categorized by three evaluation timing situations: 

• Precondition Actions: apply when traversing the Activity Tree to identify an activity for delivery. 

• Post condition Actions: apply when an attempt on an activity terminates. 

• Exit Actions: apply after a descendant activity’s attempt terminates. [image: image10.emf][image: image11.emf]
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	Limit Conditions

	A content developer can define limit conditions that describe conditions under which an activity is not allowed to be delivered. Limit conditions can be associated with activities and are conditional based on an activity’s tracking status information. When a limit condition is met or exceeded, the activity becomes unavailable for delivery. SCORM only requires the support for the Limit Condition Attempt Limit element. SCORM does not require the evaluation of any time-based limit conditions. Therefore, LMSs are not required to manage data for or honor the evaluation of any of the optional portions of the Limit Conditions Check Process. 


	Attempt Limits

	There may be use cases where a content developer wants to limit the number of attempts that a learner is permitted on a given learning activity. The Limit Condition Attempt Limit element contains a non-negative integer value that specifies the maximum number of attempts that may be taken on the associated activity for which the Limit Condition is applied. If the content developer does not define a Limit Condition Attempt Limit value, then there is no constraint on the number of attempts that may be taken on the activity. Table 3.5.1a defines the Limit Condition Attempt Limit element. [image: image13.emf]


	Attempt Absolute Duration

	There may be scenarios where a content author wants to limit the duration that can be spent in an single attempt of a learning activity. The Attempt Absolute Duration Limit element contains a value that specifies the maximum duration that a learner is permitted to spend on a single attempt on the activity for which this value is specified. This duration is the period of time from when the LMS starts the attempt on the activity until the attempt ends, regardless of system or learner actions during that time. If the content author does not define an Attempt Absolute Duration Limit for a learning activity, then there is no constraint on the how long the learner can spend on the activity. 
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	Rollup Rule Description

	Cluster activities are not associated with content objects, therefore there is no direct way for learner progress information to be applied to a cluster activity. The IMS SS Specification provides a way to define how learner progress for cluster activities is to be evaluated. A set of zero or more Rollup Rules may be applied to a cluster activity and the rules are evaluated during the Overall Rollup Process. Each Rollup Rule consists of a set of child activities to consider, a set of conditions evaluated against the tracking information of the included child activities, and a corresponding action that sets the cluster’s tracking status information if the set of conditions evaluates to True. 
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	Condition Combination

	For each activity included in rollup, individual conditions can be combined to create a set of conditions such that any one individual condition must be True or all conditions must be True. The result of evaluating the Condition Combination for each activity included in rollup is evaluated against the Rollup Rule’s defined Child Activity Set to determine if the resulting action should be triggered. The Condition Combination element is defined in the table  for Rollup Rules: 

• All– The condition set evaluates to True if and only if all of its individual conditions evaluate to True. Acts as a logical And. 

• Any (default value) – The condition set evaluates to True if any of the individual conditions evaluates to True. Acts as a logical Or. 
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	Rollup Conditions

	The Rollup Conditions element contains a set of conditions that are evaluated in the context of each activity included in the evaluation of the Rollup Rule. The Rollup Conditions element consists of one or more individual Rollup Condition elements that are combined as defined by the Condition Combination applied to the Rollup Rule. Each Rollup Condition element must be one member of the set of restricted vocabulary tokens that are based on elements in the Tracking Model.
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	Rollup Condition Operator

	The Rollup Condition Operator element is an optional element that may be applied to each Rollup Condition element. It indicates a unary logical operation to be applied after the evaluation of the Rollup Condition. Table 3.7.3a describes the two unary logical operations supported by IMS SS. 
• NO-OP (default value) – The result of the Rollup Condition evaluation should be used. 

• Not – The result of the Rollup Condition evaluation should be negated
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	Rollup Child Activity Set

	By default, tracking status information for all children of an cluster is considered in the rollup evaluations of the cluster. A content developer may explicitly restrict how and when an activity’s should be included during rollup evaluations: 

• By defining Tracked to be False – This indicates that the activity does not maintain any tracking status information, therefore the activity is never included during rollup. 

• By defining Rollup Objective Satisfied to be False – This indicates that the activity is not included in the evaluation of Rollup Rules having a Satisfied or Not Satisfied Rollup Action. 
•By defining Rollup Objective Measure Weight to be 0.0 – This indicates that the activity’s measure is not does not contribute to the average weighted measure of its parent. 

• By defining Rollup Progress Completion to be False – This indicates that the activity is not included in the evaluation of Rollup Rules having a Completed or Incomplete Rollup Action. 

• By defining Measure Satisfaction If Active – This element indicates, when an activity’s rolled-up objective measure will be applied to the rolled-up objective satisfaction. 

• By defining various Required For Rollup Elements – These elements indicate, conditionally, when an activity is included in the evaluation of Rollup Rules having specified Rollup Actions. 
The Rollup Conditions are applied to all of the included activities (based on the criteria described above) during a rollup rule evaluation. The Rollup Child Activity Set element defines how the results of the included activity’s condition evaluations are used to determine if the Rollup Action applies. The Child Activity Set consists of a fixed vocabulary describing when the Rollup Action should be applied: 

• All (default value) – If all of the included activities have a Condition Combination that evaluates to True, then apply the specified Rollup Action. 

• Any – If any of the included activities have a Condition Combination that evaluates to True, then apply the specified Rollup Action. 

• None – If none of the included activities has a Condition Combination that evaluates to True, then apply the specified Rollup Action. 

• At Least Count – If at least the number, indicated by the Rollup Minimum Count element, of the included activities have a Condition Combination that evaluates to True, then apply the specified Rollup Action. 

• At Least Percent – If at least the percentage, indicated by the Rollup Minimum Percent element, of the included activities have a Condition Combination that evaluates to True, then apply the specified Rollup Action. 
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When the At Least Count vocabulary is used in describing the Rollup Child Activity Set, the value of the Rollup Minimum Count element is utilized. The Rollup Minimum Count element is an integer value indicating the minimum number of activities the must have the Condition Combination of Rollup Conditions evaluate to True – this functions similarly to a quorum. The default value of the Rollup Minimum Count element is 0. If the value is left unspecified, no activities will be required during the rollup evaluation, forcing the Rollup Action to be applied unconditionally. 

When the At Least Percent vocabulary is used in describing the Rollup Child Activity Set, the value of the Rollup Minimum Percent element is utilized. The Rollup Minimum Percent element is a real value indicating the minimum percentage, rounded up, of activities the must have the Condition Combination of Rollup Conditions evaluate to True. The default value of the Rollup Minimum Percent element is 0.0. If the value is left unspecified, no activities will be required during the rollup evaluation, forcing the Rollup Action to be applied unconditionally. 


	Rollup Actions

	The Rollup Action element describes the desired action that should be applied to the cluster activity that defines the Rollup Rule. The Rollup Action is applied during the Rollup Behavior if the condition set applies to the activities included in the rollup evaluation as defined by the rule’s Rollup Child Activity Set. The Rollup Action may affect the tracking status model for the activity the Rollup Rule is associated with, as defined in table. 
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	Rollup Controls

	The IMS SS Specification enables a content developer to conditionally restrict, at a broad level, if the an activity contributes to its parent’s rollup. Table 3.8a details the three types of tracking status information that are permitted to be restricted during rollup. 
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	Rollup Objective Satisfied

	The Rollup Objective Satisfied element indicates if the activity’s tracking status information will be applied to its parent’s Rollup Rules, having Satisfied and Not Satisfied Rollup Actions. This element contains a boolean (True/False) value. The default value for Rollup Objective Satisfied, if not defined explicitly for the activity, is True. 


	Rollup Objective Measure Weight

	The Rollup Objective Measure Weight element indicates how Objective Normalized Measure for the activity will be used during the evaluation of its parent’s Objective Normalized Measure. This element contains a real number ([0.0..1.0]) value. The default value for Rollup Objective Measure Weight, if not defined explicitly for the activity, is 1.0. 


	Rollup Progress Completion

	The Rollup Progress Completion element indicates if the activity’s tracking status information will be applied to its parent’s Rollup Rules, having Completed and Incomplete Rollup Actions. This element contains a boolean (True/False) value. The default value for Rollup Progress Completion, if not defined explicitly for the activity, is True. 
If the Rollup Progress Completion on the activity is defined as False, the LMS will not consider the activity’s tracking status information in any of its parent’s Rollup Rules that have a Completed or Incomplete Rollup Action, even if the activity has tracking status information recorded. 

	Rollup Consideration Controls

	By default, the IMS SS Specification states that all children activities are included in their parent’s rollup unless: 

• the activities are not tracked, or 

• the activities do not contribute at all to rollup.
If an activity is included in the rollup evaluation but its tracking status information being evaluated (Rollup Condition) is “unknown”, then, in most cases, the rollup evaluation will result in “unknown” value. Through implementation and community feedback, ADL discovered this behavior was too strict for many common rollup scenarios. ADL has defined a set of Rollup Consideration Controls as defined in the next table that further refine the conditions under which an activity contributes to the rollup of its parent. [image: image25.emf][image: image26.emf]


	Measure Satisfaction If Active

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


	Required For Rollup Elements

	The IMS SS Overall Rollup Process did not perform rollup evaluations if any of the contributing children had an “unknown” status. This behavior causes several problems when activities may be or become skipped, suspended or disabled. To enable content developers to provide more explicit instructions on when to include a child activity in its parent’s rollup evaluation, four elements have been added: requiredForSatisfied, requiredForNotSatisfied, requiredForCompleted, and requiredForIncomplete.

These Required for Rollup elements indicate the circumstances under which the associated activity will be included in its parent’s rollup evaluation for the Rollup Rule specified. These elements are evaluated during the Check Child for Rollup Subprocess. The values of these elements include:

• always (default) – the child always contributes to the rollup evaluation of its parent.

• ifNotSuspended – the child contributes to the rollup evaluation of its parent if it has been attempted but is not suspended at the time of the evaluation.

• ifAttempted – the child contributes to the rollup evaluation of its parent if it has been attempted.

• ifNotSkipped – the child contributes to the rollup evaluation of its parent if it is not skipped at the time of the evaluation.

The Required for Rollup elements will have no effect on an activity that is explicitly not included in its parent’s rollup by defining Tracked, Rollup Objective Satisfied or Rollup Progress Completion to be False.
The Required for Rollup element only affects children that contribute status information during rollup. The Rollup Child Activity Set, for each evaluated Rollup Rule, defines how the contributed status information is applied during Rollup Rule evaluation. 


	Objective Description

	With the introduction of the IMS SS Specification into SCORM, there is a mechanism now in place to associate learning objective(s) with an activity. An activity may have one or many learning objectives associated with it. Each learning objective must be described in using the elements shown in the table:
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	Objective Map
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Each Objective Map defines a mapping of an activity’s local Objective Progress Information to and from a shared global objective. The Objective Map is the key enabler for sharing Objective Progress Information between activities. There are several rules when applying objective maps: 

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

• By default, no Objective Progress Information is shared between activities. Each activity must define a set of Objective Maps to describe how local objective information is mapped to shared global objectives. 

• The Objective Map is utilized whenever local objective information is altered, as described by the Tracking Behavior. 

• A local objective can only “read” from one shared global objective. 

• Multiple local objectives cannot “write” information to the same shared global objective. 


	Selection Controls
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The three Selection Controls elements are tightly coupled. First, The Selection Timing element indicates when, if ever, the children of a cluster should be selected. The Randomization Timing element is a vocabulary with the following values: 

• Never (default value): Selection shall never be applied to cluster. All of the cluster’s children, as defined in the Activity Tree, are available by default. 

• Once: Selection shall be applied before the first attempt on the cluster. 

• On Each New Attempt: Selection shall be applied before each new attempt on the cluster. 

	Randomization Controls

	[image: image31.emf]
The two Randomization Controls elements are tightly coupled. First, The Randomization Timing element indicates when, if ever, the children of a cluster should be reordered. The Randomization Timing element is a vocabulary with the following values: 

• Never (default value): Randomization shall never be applied to cluster. 

• Once: Randomization shall be applied before the first attempt on the cluster. 

• On Each New Attempt: Randomization shall be applied before each new attempt on the cluster. 

The normative Sequencing Behavior Pseudo Code does not explicitly state when the Randomize Children Process is invoked. The LMS is responsible for ensuring the application of the Randomize Children Process is consistent with the defined value of the Randomization Timing element, as described by the Selection and Randomization Behavior.


	Delivery Controls
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	Tracking Model

	To enable conditional sequencing of activities, information about a learner’s interactions with launched content objects associated with delivered activities must be maintained and managed. The IMS SS Specification describes tracking information that must be maintained for each activity in the Activity Tree. The set of data model elements that describe the tracking information is called the Tracking Model.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           


	Tracking Model 

	All activities have associated tracking status information specific to each learner that experiences the activity. 
The tracking model defines the following sets of tracking status information: 

• Objective Progress Information: Describes the learner’s progress related to a learning objective. 

• Activity Progress Information: Describes a learner’s progress on an activity. This information describes the cumulative learner progress across all attempts on an activity. 

• Attempt Progress Information: Describes a learner’s progress on an activity. This information describes and the per attempt progress on an activity. 

• Activity State Information: Describes the state of an activity on a per Activity Tree per learner basis. 
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	Objective Progress Information

	An activity may have one or many learning objectives associated with it. SCORM does not describe how a learning objective is defined, used or interpreted. For sequencing purposes, each learning objective associated with an activity has a set of tracking information that allows learner progress toward learning objectives to be tracked, thus enabling conditional sequencing decisions. 
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To make the descriptions of sequencing behaviors easier to read in this book, only one element will be used to describe each pair, and an “unknown” value will be added to its set of valid values. For example, Objective Satisfied Status will be described using the following vocabulary: 

• satisfied – Objective Progress Status set to True; Objective Satisfied Status set to True 
• not satisfied – Objective Progress Status set to True; Objective Satisfied Status set to False 

• unknown – Objective Progress Status set to False 
1. If the Objective Satisfied Status is required and the local objective defines an Objective Satisfied Status (Objective Progress Status set to True for the local objective), the local Objective Satisfied Status is retrieved. 

2. If the Objective Satisfied Status is required and the local objective does not define an Objective Satisfied Status (Objective Progress Status set to False for the local objective) and a Read Objective Satisfied Status objective map is defined that links the local objective to a shared global objective that defines an Objective Satisfied Status (Objective Progress Status set to True for the shared global objective), the shared global Objective Satisfied Status is retrieved 

3. If the Objective Normalized Measure is required and the local objective defines an Objective Normalized Measure (Objective Measure Status set to True for the local objective), the local Objective Normalized Measure is retrieved. 

4. If the Objective Normalized Measure is required and the local objective does not define an Objective Normalized Measure (Objective Measure Status set to False for the local objective) and a Read Objective Normalized Measure objective map is defined that links the local objective to a shared global objective that defines an Objective Normalized Measure (Objective Measure Status set to True for the shared global objective), the shared global Objective Normalized Measure is retrieved. 


	Activity Progress Information

	[image: image35.emf]
The Activity Progress Information elements are managed as follows: 
•Activity Progress Status is set to True when the first attempt on the activity begins. 

• Activity Absolute Duration is the total absolute duration of all attempts on the activity. ADL Note: SCORM Sequencing does require the evaluation duration-based sequencing information (e.g. most limit conditions and some rule actions). Therefore, an LMS is not required to manage this element and if the element has a value, that value may not have any effect on the sequencing behavior. 

• Activity Experienced Duration is the total experienced duration of all attempts on the activity. This value is not tracked for non-leaf activities. 

ADL Note: SCORM Sequencing does not require the evaluation of duration-based sequencing information (e.g. most limit conditions and some rule actions). Therefore, an LMS is not required to manage this element and if the element has a value, that value may not have any effect on the sequencing behavior. 

• Activity Attempt Count is incremented when each new attempt on the activity begins. 


	Attempt Progress Information
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To make the descriptions of sequencing behaviors easier to read in this book, only one element will be used to describe each pair, and an “unknown” value will be added to its vocabulary. For example, Attempt Completion Status will be described using the following vocabulary: 

• completed – Attempt Progress Status set to True; Attempt Completion Status set to True 

• incomplete – Attempt Progress Status set to True; Attempt Completion Status set to False 

• unknown – Attempt Progress Status set to False 

Similarly, in addition to their defined duration type, Attempt Absolute Duration and Attempt Experienced Duration will be described as having the value “unknown” to represent Attempt Progress Status set to False. 


	Activity State Information

	The Activity State Information elements are managed as follows: 
o Activity is Active is set to True when an attempt on the activity begins and is set to False when the attempt on the activity ends. For a given learner and a specific Activity Tree, this element has several characteristics and effects in the context of various sequencing processes: 
o There can only be one “active path” in the Activity Tree at any one time – only the activities along the “active path” can have Activity is Active set to True. The “active path” begins at the root of the tree and ends at the Current Activity.
o Only one (or no) leaf activity may have Activity is Active set to True, at any given time. If a leaf activity has Activity is Active set to True, that activity must be the Current Activity. 

o The Current Activity will only have Activity is Active set to True, if it has not already been terminated – its current attempt has not ended. 

o Activity is Suspended may be set to True when the current attempt on the activity ends. This is done in one of two ways depending on the type of activity. 

o If the activity is a leaf, the activity’s associated content object or the LMS may indicate that the activity’s content object exited in a suspended state. 

o If the activity is a cluster parent, the LMS’s sequencing implementation will set the cluster to suspended if any of its children are suspended. 

The suspended state of an activity describes how the next attempt on that activity is initiated. If an activity is suspended, the next attempt on the activity will resume the previous attempt and use the previous tracking model state; no new tracking information will be initialized. For more detail describing how a SCO may affect the suspended state of its associated activity.
o Available Children maintains an ordered list of the activity’s children available to the LMS’s sequencing implementation while performing sequencing behaviors. This element only applies to an activity that represents a cluster. This element is implicitly utilized during Navigation Behavior, Termination Behavior, Rollup Behavior, Sequencing Behavior, and Delivery Behavior as the set of children to be considered for sequencing. 


	Global State Information

	[image: image38.emf]
[image: image39.emf]
1. The LMS’s sequencing implementation assumes that a content object associated with the most recently identified (for delivery) activity has been launched for the learner; the delivered activity is the Current Activity – it must be a leaf in the Activity Tree and is currently active. All ancestors (along the “active path”) of the Current Activity are also active because attempts on an activity occur within the context of attempts on the activity’s ancestors. 

2. The state of the Activity Tree remains like this until the LMS invokes the Overall Sequencing Process with some learner or content triggered navigation request. If the navigation request is valid, the Navigation Request Behavior will result in a (Exit) termination request to end the attempt on the Current Activity – its tracking information is updated, its Activity State Information element of Activity is Active becomes False, and the Overall Rollup Process is invoked. The Current Activity does not change yet. 

3. When an attempt on a leaf activity ends, the content may indicate that its learner session ended in a suspended state – This is done through the End Attempt Process. If the system indicates this, the Activity State Information element Activity is Suspended of the Current Activity becomes True – The state of a content object’s learner attempt is synchronized with the state of its associated learning activity. 

4. During Termination Behavior, Sequencing Exit Action rules are evaluated on all of the ancestors of the Current Activity – This is done in the Sequencing Exit Action Rule Subprocess. The result of this subprocess will be that either the “just terminated” leaf activity remains the Current Activity, or an ancestor of the leaf activity becomes the Current Activity. If an ancestor becomes the Current Activity, the current attempt on that ancestor ends through the End Attempt Process – Activity is Active for the ancestor becomes False and the Overall Rollup Process is invoked 

5. During the Termination Behavior, Post Condition Action Rules are evaluated only on the Current Activity, which is either the leaf activity or the activity identified during the Exit Action Rule Subprocess (refer to Step #4), if that Current Activity is not suspended. 

6. The Sequencing Behavior processes any pending sequencing request, which may result in a delivery request. 

7. The Delivery Behavior process validates any pending delivery request. If the delivery request is validated, the Content Delivery Environment Process is invoked. During this process, the identified activity becomes the Current Activity and an attempt is started (or resumed) on it – the Current Activity’s Activity State attributes of Activity is Active becomes true and Activity is Suspended becomes false. 

8. Repeat at Step #1.


	Tracking Behavior

	A SCORM LMS shall adhere to the following requirements when managing Objective Progress Information: 

1. All objectives defined for an activity, using the Objective Description element of the Sequencing Definition Model, will have a set of local Objective Progress Information allocated, for each learner and each new attempt on the activity. 

2. Shared global objectives will have one set of Objective Progress Information allocated for their defined scope for each learner. 

3. Local Objective Progress Information is used to evaluate Sequencing and Rollup Rules, when local information is available. When no local information is available (is “unknown”), “read” objective maps are applied. 

4. To enable multiple activities to reference the same set of Objective Progress Information, an Objective Map must be defined for all activities that wish to access the information – the referenced set of Objective Progress Information is called a “shared global” objective. Each Objective Map defines a relationship between the “local” objective and some “shared global” objective.
5. If a local objective has Objective Satisfied by Measure equal to True, all attempts to access the objective’s Objective Satisfied Status will only use its Objective Normalized Measure evaluated against its defined Objective Minimum Satisfied Normalized Measure threshold. This evaluation will be performed instead of using any available local or shared global Objective Satisfied Status. 


	Overall Sequencing Process

	The Overall Sequencing Process encapsulates the following sequencing behaviors: 

• Navigation Behavior – Describes how a navigation request is validated and translated into termination and sequencing requests. 

• Termination Behavior – Describes how the current attempt on an activity ends, how the state of the Activity Tree is updated, and if some action should be performed due to the attempt ending. 

• Rollup Behavior – Describes how tracking information for cluster activities is derived from the tracking information of its child activities. 

• Selection and Randomization Behavior – Describes how the activities in a cluster should be considered during processing a sequencing request. 

• Sequencing Behavior – Describes how a sequencing request is processed on an Activity Tree in attempt to identify the “next” activity to deliver. 

• Delivery Behavior – Describes how an activity identified for delivery is validated for delivery, and how an LMS should handle delivery of a validated activity. 
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	Sequencing Loop - 
Begin Sequencing Session

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

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

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

Start of Sequencing Loop 

(4) Based on the sequencing request and using the information in the tracking status model and the sequencing definition model, the Sequencing Behavior traverses the Activity Tree to locate the appropriate activity to deliver to the learner. If no activity is identified for delivery, then the Overall Sequencing Process stops and waits for another navigation request – Jump to Step #9. 

(5) The Delivery Behavior determines if the identified activity can be delivered, and if so, prepares to launch the activity’s associated content object to the learner. If the identified activity cannot be delivered, then the Overall Sequencing Process stops and waits for another navigation request – Jump to Step #9. 

(6) The learner interacts with the content object. The sequencing processes are idle and waiting for requests while the learner interacts with the content object. 

(7) The content object may report values that update the various tracking model elements during the learner’s interactions with it. 

(8) The learner, content object, or system invokes a navigation event, such as Continue, Previous, Choose activity X, Abandon, Exit, etc. 

(9) The LMS informs its sequencing implementation of the navigation event by issuing a navigation request. 

(10) The Navigation Behavior translates the navigation request into a termination request and a sequencing request. If the navigation request indicates that the learner wants to end their attempt on the Activity Tree’s root activity, the sequencing session ends (the behavior of ending the sequencing session and the persistence of the activity state model is unspecified and left to the implementation). 

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

(12) The Sequencing Loop repeats, beginning at Step 4, until the sequencing session ends.

	Navigation Behavior

	Navigation behavior is the primary entry point into the Overall Sequencing Process. It provides the means for learner and system intentions to be communicated to the LMS’s sequencing implementation. The external events that indicate navigation intention are called Navigation Events. The means to trigger these events are called Navigation Controls. The LMS is responsible for processing Navigation Events and invoking its sequencing implementation with a corresponding navigation request. 


	Navigation Requests

	The Overall Sequencing Process begins when a navigation request is issued to the LMS’s sequencing implementation. Once the navigation request is issued, the behavior as defined in the Sequencing Pseudo Code (refer to Appendix C) must be applied – beginning with the Overall Sequencing Process. SCORM-conformant LMSs must accept the following navigation requests and exhibit the corresponding behavior as defined in the table.
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	Termination Behavior

	Termination Behavior has two intentions: to end the current attempt on the Current Activity and to ensure the state of the Activity Tree is in the most current valid state. Termination Behavior acts on a termination request. It may move the Current Activity and may return a sequencing request. It is important to distinguish between an activity exiting and the activity’s associated content object being taken away. How and when an activity’s associated content object is taken away is out of scope of SCORM; SCORM only requires that SCOs end communication (by calling Terminate()) prior to exiting.
More specifically, the Current Activity exits in response to a termination request if the Current Activity is active. The LMS’s sequencing implementation must ensure that the Current Activity has exited so that the Activity Tree is in the most current valid state prior to processing any sequencing requests.


	Termination Requests

	In general, a termination request indicates that the current attempt on the Current Activity must end – the Current Activity will become inactive. The IMS SS Specification defines several types of termination requests, each of which results in a different behavior; a SCORM-conformant LMS will exhibit these behaviors.
[image: image43.emf][image: image44.emf]


	Evaluating Post Condition and Exit Action Rules

	Activities may have one or more Post Condition and/or Exit action Sequencing Rules associated with them. Sequencing Rules have the structure: 
If [condition set] Then [action]

The [condition set] defines a set of conditions, which are individually evaluated against the tracking information for the activity. Each condition contributes one value, which may be negated (Rule Condition Operator equal to “Not”), to the [condition set results]. The Condition Combination is applied to the set of values contained in the [condition set results] to determine a single result (true / false / unknown) for the rule evaluation. If the rule evaluation result is true, then the rule [action] is applied. 
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Sequencing rule actions are partitioned into three sets that correspond generally to the timing of their evaluation, which sequencing processes they apply to, and to their effect on those processes. Two types of sequencing rule actions, Post Condition and Exit, apply during Termination Behavior. Exit action Sequencing Rules are only evaluated during the Sequencing Exit Action Rule Subprocess of the Termination Behavior. Post Condition Sequencing Rules are only evaluated during the Sequencing Post Condition Rules Subprocess of the Termination Behavior. 

For example: 

• If not satisfied Then retry – Process a Retry sequencing request on the activity, if the activity’s objective status is equal to not satisfied. 

• If attempted Then exit parent – Exit the parent of this activity, if the activity has been attempted. 

• If attempted Then exit all – Exit the Activity Tree and end the current sequencing session, if the activity has been attempted. 

The examples above represent only a small portion of the types of sequencing rules that may be defined for an activity. 


	Termination Request Process

	The information in this section is intended to supplement, not replace, the Termination Behavior section of the IMS SS Specification. Please refer to the IMS SS Specification for more details. Implementations are required to exhibit the normative behavior described in the Sequencing Behavior Pseudo Code (refer to Appendix C) instead of the pseudo code described in the IMS SS Specification. 

The Termination Request Process is invoked by the Overall Sequencing Process to end the attempt on the Current Activity prior to processing a sequencing request. The current attempt on the Current Activity can end in one of three ways: 

• Normal Termination – This is caused by an Exit or Exit All termination request. The content object associated with the Current Activity may affect the activity’s tracking information. If the termination request is Exit All, the sequencing session ends. 

• Abnormal Termination – This is caused by an Abandon or Abandon All\

termination request. The learning activity associated with the Current Activity will not affect the activity’s tracking information. If the termination request is Abandon All, the sequencing session ends. 
•Suspended – This is caused by a Suspend All termination request. The attempt on the Current Activity and all of its ancestors are suspended, and the sequencing session ends. The intension is that a future sequencing session may begin with a Resume All navigation request, resuming the suspended attempts; the learner would begin that sequencing session by experiencing the Current Activity. 
During the End Attempt Process 
(1) The current attempt on the Current Activity will end (Activity is Active set to False for the Current Activity). 

(2) The content object associated with the activity may report status information that will affect the activity’s tracking information. 

(3) If the content object associated with the activity does not report status information, the LMS’s sequencing implementation will set the activity’s tracking information to satisfied and completed, as appropriate. 

(4) If the current attempt on the Current Activity ended normally, the attempt may have ended in a “suspended” (Activity is Suspended set to True) state. The content object associated with the activity reports this state. 

(5) Rollup is performed – tracking information from the Current Activity is propagated up the Activity Tree, through the Current Activity’s ancestors. 

During the Sequencing Exit Action Rules Subprocess 
(6) An exit action rule may be defined on one of the Current Activity’s ancestors, causing the current attempt on the ancestor to terminate, rollup to be performed, and the ancestor becomes the Current Activity. 

During the Sequencing Post Condition Rules Subprocess 
(7) If the Current Activity is not suspended, the Current Activity’s post condition rules are evaluated. These rules may cause ancestors of Current Activity to terminate (Exit Parent and Exit All rules), or they may indicate a sequencing request (Continue, Previous and Retry rules). If an ancestor of the Current Activity terminates, it becomes the Current Activity and post condition rules are evaluated on it (this is a recursive operation). If a sequencing request is indicated, the request is returned to the Overall Sequencing Process and it overrides any pending sequencing request.


	End Attempt Process

	The End Attempt Process is a utility process that is invoked when an activity exits normally. This process ensures that state of the terminating (“exiting”) activity is up to date and that information is propagated through the rest of the Activity Tree. The End Attempt Process does not change which activity is the Current Activity.  (for more, pages 115/116)


	Rollup Behavior

	A set of tracking status information is associated with each attempt on each activity as defined by the Tracking Model. Each leaf activity in the Activity Tree tracks a learner’s interactions with the activity’s associated content object. SCOs may communicate status information, which is used to affect the activity’s tracking status information. Assets do not communicate status information. Sequencing information can be applied to activities associated with such content objects using either Objective Set by Content set to False or Completion Set by Content set to False; in these cases, the LMS’s sequencing implementation will directly set the corresponding activity’s tracking status information. 
Cluster activities can not provide content objects and have no way to directly set their status information. The status of a cluster activity is based on the status of its children; the process of evaluating a cluster’s status information is called “rollup.” 
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	Overall Rollup Process

	The information in this section is intended to supplement, not replace, the Rollup Behavior section of the IMS SS Specification. Please refer to the IMS SS Specification for more details. Implementations are required to exhibit the normative behaviors described in the Sequencing Pseudo Code (refer to Appendix C) instead of the pseudo code described in the IMS SS Specification. The Overall Rollup Process describes how rollup is applied to the Activity Tree from some initiating activity. The controlling process ensures that all rollup processes are applied appropriately. 
Within the context of sequencing information associated with activities and the other sequencing behaviors: 

• Rollup only includes tracked children. 

• Rollup only includes children that contribute to rollup as defined by their Rollup Controls. 

•Rollup only includes children that satisfy the Rollup Consideration rules. 

• The Rollup Child Activity Set for a Rollup Rule is applied to the included children. The resulting evaluation will determine if there is a status change. 

• If the number of included children in a rule’s Rollup Child Activity Set is zero (the evaluation set is empty), then no status change occurs. 

• Rollup is performed starting at the leaf activity that triggered rollup (due to a status change) to the root of the Activity Tree. 

• Measure rollup is always performed first, followed by Objective and Activity Progress rollup, in any order. 

• The Measure and Objective Rollup Processes only include Objective Progress Information for each child’s unique objective that contributes to rollup. 

• The result the Objective Rollup Process only affects the cluster’s unique objective that contributes to rollup. 

• The Overall Rollup Process may be stopped when the status of a cluster activity does not change. 

• Rollup rules define how rollup is evaluated for a cluster activity. 

• Rollup rules have no effect if defined on a leaf activity – there is nothing to rollup. 

• Rollup only affects tracking status values of cluster activities; it does not trigger any sequencing rule evaluations or cause any side-effect actions. 


	Evaluating Rollup Rules
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For example: 

• If any not satisfied Then not satisfied – The cluster’s objective status is set to not satisfied, if any of its tracked, contributing, children has its objective status equal to not satisfied. 

• If 3 satisfied Then satisfied – The cluster’s objective status is set to satisfied, if any three, or more, of its tracked, contributing, children has its objective status equal to satisfied. 

• If all satisfied or completed Then completed – The cluster’s activity attempt progress status is set to completed, if all of its tracked, contributing, children have their objective status equal to satisfied or their activity attempt progress status equal to completed. 

• If all satisfied and attempted Then satisfied – The cluster’s objective status is set to satisfied, if all of its tracked, contributing, children have their objective status equal to satisfied and they have been attempted. 

• If 50% not attempted Then incomplete – The cluster’s activity attempt progress status is set to incomplete, if 50% or more of its tracked, contributing, children have not been attempted. 


	Measure Rollup Process
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	Objective Rollup Process

	The Objective Rollup Process sets the cluster’s rolled-up objective (the objective with Objective Contributes to Rollup set to True) status to unknown, satisfied or not satisfied. It only considers child activities that are tracked and that have Rollup Objective Satisfied equal to true. There are three methods of rolling up objective information. The first method that applies is the only one used to evaluate the objective status of the cluster. 

	Using Measure – If the rolled-up objective has Objective Satisfied by Measure equal to true, then the rolled-up measure is compared against the Objective Minimum Satisfied Measure and Measure Satisfaction if Active: 

• If the activity is active and Measure Satisfaction if Active is false, the status of the activity does not change. Otherwise: 

o If the rolled-up measure is unknown, the objective status is unknown. 

o If the rolled-up measure equals or exceeds the Objective Minimum Satisfied Measure, the objective status is satisfied. 

o If the rolled-up measure is less than the Objective Minimum Satisfied Measure, the objective status is not satisfied.
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	Using Rules – If any Rollup Rules are defined on the activity that have the actions satisfied or not satisfied, those rules are evaluated to determine the cluster’s objective status – not satisfied rules are evaluated first. 
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	Default Rules – If no Rollup Rules are defined on the activity that have the actions satisfied or not satisfied, the default rollup rules are: 

· If all satisfied, Then satisfied 

· If all (attempted or not satisfied), Then not satisfied 

The default rules are evaluated in the same order defined rollup rules would be evaluated – the not satisfied rule is evaluated first. 
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	Activity Progress Rollup Process

	Using Rules – If any Rollup Rules are defined on the activity that have the actions complete or incomplete, those rules are evaluated to determine the cluster’s progress status – incomplete rules are evaluated first. 
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	Default Rule – If no Rollup Rules are defined on the activity that have the actions complete or incomplete, the default rollup rules are: 

· If all completed, Then completed 

· If all (attempted or incomplete), Then incomplete 

The default rules are evaluated the same order defined rollup rules would be evaluated – the incomplete rule is evaluated first. 
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	Selection and Randomization Behavior

	•Never – Never apply the Selection or Randomization Processes. All of the child activities will always be considered in the author-time-defined order. 

• Once – Apply the Selection or Randomization Processes once during the current sequencing session. This must occur before the cluster’s children can be considered during any sequencing behavior process. An LMS will typically apply selection and randomization to all activities with this defined timing before starting the sequencing session. 

• On Each New Attempt – Apply the Selection and Randomization Processes during or prior to a new attempt on the activity. To ensure that accurate and consistent sets of available children are utilized during rollup and the various Sequencing Behavior processes, an LMS will typically apply selection and randomization to an activity with this defined timing prior to the first attempt on the activity beginning and immediately after (during the End Attempt Process) an attempt on the activity ends. 


	Sequencing Behavior

	The behavior described in this section is fundamental to SCORM Sequencing. The purpose of sequencing behavior is, given the current state of an Activity Tree, to attempt to determine the “next” activity to deliver by traversing the Activity Tree in some defined manner from the Current Activity, or attempt to initiate a new sequencing session by identifying the first activity to deliver to the learner. 

None of the sequencing processes alters the state of the Activity Tree; they do not change the Current Activity or affect any activity’s tracking status information. The Sequencing Behavior assumes the state of the Activity Tree is current as of the moment the Sequencing Request Process is invoked.


	Sequencing Requests 
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Sequencing requests can be grouped into four categories based on their overall behavior: 

􀂃 Begin the Sequencing Session – Start, Resume All, Choice (before the sequencing session has begun) – These requests require that the Current Activity is undefined (the sequencing session has not begun yet). They attempt to identify the first activity the learner will experience in a new sequencing session. ADL Note: The successful identification of an activity to delivery does not guarantee that activity will be delivered (refer to Section 4.9: Delivery Behavior); the sequencing session does not officially begin until the first activity is successfully delivered to the learner. 

􀂃 Traverse the Activity Tree Toward the “Next” Activity – Continue, Previous, Choice (after the sequencing session has begun) – These requests require that the Current Activity is defined (the sequencing session has already begun). They begin at the Current Activity and traverse the Activity Tree in a defined manner, attempting to find the “next” activity to deliver. 

􀂃 Repeat the Current Activity – Retry – This request requires that the Current Activity is defined (the sequencing session has already begun). It attempts to deliver the Current Activity, or its first available child, if the Current Activity is a cluster. 

􀂃 End the Sequencing Session – Exit – This request requires that the Current Activity is defined (the sequencing session has already begun). If the Current Activity is the root of the Activity Tree, the sequencing session is over – this ends the Overall Sequencing Process and returns control to the LMS. If the Current Activity is not the root of the Activity Tree, this request does not identify any activity for delivery; the LMS’s sequencing implementation must wait until another navigation request is issued. 


	Evaluating Precondition Sequencing Rules

	Activities may have one or more precondition sequencing rules associated with them. Sequencing Rules have the structure: If [condition set] Then [action] 

The [condition set] defines a set of conditions, which are individually evaluated against the tracking information for the activity. Each condition contributes one value, which may be negated (Rule Condition Operator equal to “Not”), to the [condition set results]. The Condition Combination is applied to the set of values contained in the [condition set results] to determine a single result (true / false / unknown) for the rule evaluation. If the rule evaluation result is true, then the rule [action] is applied. 
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Precondition Sequencing Rules are evaluated by the Sequencing Rules Check Process. 

For example: 

• If satisfied Then skip – Skip the activity while performing the Flow Subprocess, if the activity is satisfied. 

• If attempted Then disable – Disable the activity, if the activity has been attempted. 

• If always Then hidden from choice – Never allow a Choice sequencing request to target this activity. 

The examples above represent only a small portion of the types of sequencing rules that may be defined for an activity. For a complete definition of the Sequencing Rule descriptions.


	Flow Subprocess

	The flow process can be summarized as follows: 

1. Obtain a candidate activity by attempting to move away from the indicated activity, one activity in the indicated direction (invoke the Sequencing Tree Traversal Subprocess) 

Loop 
2. If the Sequencing Control Mode Flow of the parent of the candidate activity is False, end the Flow Subprocess, nothing to deliver. 

3. If the candidate activity is skipped, attempt to move away from the indicated activity, one activity in the indicated direction (invoke the Sequencing Tree Traversal Subprocess) – loop to Step 2. 

4. Confirm the candidate activity is not disabled. If disabled, end the Flow Subprocess, nothing to deliver. 

5. Confirm the candidate activity does not violate limit conditions. If a limit condition is violated, End the Flow Subprocess, nothing to deliver. 

6. If the candidate activity is a leaf, the activity is identified in a delivery request – End the Flow Subprocess 

7. If the candidate activity is a cluster, enter the cluster in the appropriate direction: 

• If traversing forward, the next activity is the first child. 

• If traversing backward and the cluster has Forward Only set to False, the next activity is the last child. 

• If traversing backward and the cluster has Forward Only set to True, the next activity is the first child – temporarily (while considering children of the cluster), flow forward. 

8. If no activity identified, End the Flow Subprocess, nothing to deliver. 

9. Loop to Step 2. 


	Overall Sequencing Process

	Start Sequencing Request Subprocess 
Resume All Sequencing Request Subprocess
Retry Sequencing Request Subprocess
Exit Sequencing Request Subprocess
Continue Sequencing Request Subprocess
Previous Sequencing Request Subprocess
Choice Sequencing Request Subprocess


	Delivery Behavior

	Delivery Behavior defines the last step of the Overall Sequencing Process. The purpose of delivery behavior is, given an identified delivery request, validate that request and if valid, deliver the appropriate content object. An LMS must determine, using the content package, the associated content object to deliver for the identified activity. If the Delivery Behavior was invoked as part of the Overall Sequencing Process, it is possible that the delivery request will not be validated. It is left to the LMS to gracefully handle this condition and manage the learner experience appropriately. 
Delivery Behavior (Delivery Request Process) may be invoked by an LMS outside of the context of the Overall Sequencing Process. This may be done to perform “what-if” evaluations of potential delivery requests. The Delivery Request Process does not affect any tracking information, therefore, it can be invoked without concern for side-effects. However, it is the implementation’s responsibility to manage any results appropriately. 


	Triggering Navigation Requests 
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