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SYMPTOMS												
Distributed learning content configured and tested on the Army Learning Management System (ALMS) fails to rollup as expected after playback is finished. This most often manifests as the failure of a completed content attempt to be recorded on the ALMS which instead records the attempt as suspended due to the circumstances. These circumstances involve both the content’s SCORM run-time environment activity and the behavior of the ALMS.
INFORMATION ASSURANCE/SECURITY RISK								
This issue does not pose a security risk to the integrity of learning content.
CAUSE													
The primary cause of rollup failures on the ALMS is a lack of Shareable Content Object Reference Model (SCORM) data model and sequencing and navigation elements that are required for the system to finalize and record attempts on content. There are two major contributing factors that can prevent rollup of content by the ALMS and the presence of one or both factors will prevent rollup from occurring. Both are described below.
Unknown Completion Status
The primary SCORM data model element used by the ALMS to determine the completion status of an attempt on learning content is the SCORM “completion status” (cmi.completion_status) element. When a value of either “completed” or “incomplete” reaches the organization level of a package from its Shareable Content Object (SCO) or SCOs within the activity tree and a navigation request is made, the ALMS will evaluate the status of the attempt and mark it as “successful” or “unsuccessful”. If all learning assignments within an offering are marked as either successful or unsuccessful, the offering will be considered complete and moved to the learner’s detailed training record. A failure to send a SCORM completion status of “completed” or “incomplete” up the activity tree will cause the ALMS to be unable to evaluate the status of an attempt.
Missing Navigation Request
SCORM statuses and scaled scores are rolled up the activity tree through navigation requests triggering sequencing and navigation actions. The ALMS SCORM 2004 player expects a navigation request to be made, either from within the content’s SCORM run-time or through sequencing and navigation rules in the manifest, to tell the player to perform a navigation action which results in an evaluation of activity tree item status with the appropriate requests. The navigation requests associated with rolling up the status of learning content are those performed after a SCO is exited.
Navigation requests for the “exit” or “exitAll” actions are often made when a SCO is exited normally when an attempt completed – this is dependent upon the instructional strategy for the content. There are some cases where rollup is desired even when content is exited while incomplete, such as during graded assessments. These two requests are for the SCORM sequencing engine to consider an attempt – for a single SCO or all items in the activity tree, respectively – as finished normally so that the player may evaluate the status for tracking purposes on the ALMS when the attempt is terminated. A failure to define a navigation request either within the content SCORM run-time or in the manifest via sequencing and navigation rules can cause the player to appear to not record learner progress. If the learner is expecting the player window to exhibit its common completion behavior of closing itself and then updating statuses on an offering page from which it originated, the learner may close the window on their own. The ALMS treats this action as an unexpected shutdown and suspends the entire activity tree, preventing rollup of otherwise completed content.
RESOLUTION												
To prevent the primary causes of rollup failure as listed above, SCORM 2004 3rd Edition learning content playing on the ALMS must contain both a known completion status rolled up the activity tree and a navigation action triggered by a request either through the content SCORM run-time or the manifest. The Business Rules, Best Practices, and Examples for Army SCORM 2004 3rd Edition Conformant Courseware document (BRBP)made available by the U.S. Army Training Support Center (ATSC) discusses sequencing and navigation, including rollup throughout section 4, Sequencing and Navigation. SCORM Completion status is additionally discussed in section 5.3.3, SCO Status.
Completion Status Rollup
Rollup of completion status can occur in multiple conditions, depending on the value of the completion status and a navigation action taking place after the content has terminated SCORM communications. SCORM content rollup is defined in the BRBP as follows: “A single result from many. For example, a rollup of scores is an average. A rollup of completion status is a determination of all sub-activities of a cluster. If there is one SCO that is 'incomplete', then the rollup is 'incomplete'. If all SCOs are 'completed', then the rollup is 'complete'.”  The conditions for rollup differ depending on whether the completion status being used is “completed” or “incomplete” and whether navigation actions such as “exit” or “exitAll” are executed.

· Completion status: “completed”
If a completion status of “completed” is being reported from a SCO (or all SCOs if the package contains multiple SCOs), when a navigation action other than “suspendAll” occurs, the status of the parent cluster(s) and organization are evaluated, and rollup of the “completed” completion status will occur automatically. The ALMS will mark the content attempt as completed.

· Completion status: “incomplete”
If a completion status of “incomplete” is being reported from a SCO (or all SCOs if the package contains multiple SCOs), when a navigation action other than “exitAll” or “suspendAll” occurs, the status will not be transferred to the parent cluster(s) and organization automatically. However, an “exitAll” navigation action will cause all items in the tree to evaluate their status, and the “incomplete” completion status will be rolled up, causing the content attempt to be marked as completed on the ALMS with a SCORM completion status of “incomplete”. This may not be desired according to the instructional strategy for the content.
Navigation Requests and Actions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For the ALMS SCORM 2004 player to evaluate and record the status for a SCO as expected, a navigation action must take place. Without a navigation action, the player will not update the status of content as expected, and rollup will be prevented. The Business Rules, Best Practices, and Examples for Army SCORM 2004 3rd Edition Conformant Courseware document made available by the U.S. Army Training Support Center (ATSC) addresses navigation requests beginning in section 4.4, Navigation Requests, which states:
“If the LMS UI is hidden and the learner is not free to choose an activity from a visible table of contents, then the learner must rely on the SCO initiating one of the navigation requests to the LMS to launch the next target activity. Otherwise, there would be no means of navigating to the next activity.”
While the above guidance concerns the “adl.nav.request” SCORM 2004 data model element primarily, navigation actions can occur as a result of sequencing rules defined in the manifest as well. A navigation request and action must be present in the content run-time or in the manifest as sequencing and navigation rules for the ALMS player to perform actions such as rollup.
· Content Run-time Navigation Request via “adl.nav.request”
The SCORM data model includes an element called “adl.nav.request” which is used by a SCO to indicate a desired navigation request to be processed immediately after the SCO successfully terminates communication. The valid navigation requests where ALMS rollup is concerned are “exit” and “exitAll” which instruct the player to execute an exit action on the SCO or on all items in the activity tree, respectively. These actions are used to finalize attempts on content according to the SCORM player and the ALMS, with “exit” being more commonly used to support rollup of completed content. For example, to issue a navigation request of “exit” the content could issue the following call before it is terminated”:

SetValue(“adl.nav.request”, “exit”);

· Manifest Navigation Request via Sequencing Rules
Each item in the activity tree of a SCORM 2004 3rd Edition manifest can have sequencing rules applied to it. Sequencing rules contain conditions and associated actions that occur when conditions are met. SCORM 2004 3rd Edition supports “pre” condition rules and actions, “post” conditions and actions, and “exit” conditions and actions, all of which are  able to support a varying number of instructional strategies by specifying navigation within the activity tree. The appropriate sequencing rules should be applied according to the SCORM 2004 3rd Edition specification. For example, to issue a navigation request for a SCO’s parent to perform a sequencing exit action on itself after the SCO is completed, the manifest could contain the following sequencing rule for the SCO:

<imsss:sequencing>
   <imsss:sequencingRules>
      <imsss:postConditionRule>
      <imsss:ruleConditions conditionCombination=”all”>
         <imsss:ruleCondition operator=”noOp” condition=”completed”/>
      </imsss:ruleConditions>
      <imsss:ruleAction action=”exitParent”/>
      </imsss:postConditionRule>
   </imsss:sequencingRules>
</imsss:sequencing>
An understanding of the SCORM features required for rollup on the ALMS is integral to creating SCORM 2004 3rd Edition content that will play as expected on the ALMS. It is also equally important to understand how all the SCORM data model elements and sequencing and navigation features function, as well as how the ALMS is expected to behave according to the SCORM 2004 3rd Edition specification.
Articulate and Lectora Content Authoring Tools
While a variety of SCORM 2004 3rd Edition content authoring tools exist, Articulate and Lectora software is often used to create SCORM-based learning content for the ALMS. Neither publishes SCORM 2004 3rd Edition content that will behave as expected with regard to rollup on the ALMS without the need for modification. The U.S. Army Distributed Learning System (DLS) organization has the ALMS Content Developer’s Standards, Guidelines, and Best Practices document available containing addendums describing in detail the need for varying modifications to learning content produced with both Articulate and Lectora. The ALMS Articulate Guidelines and Best Practices addendum contains information regarding publishing settings and post-publishing modifications required for content produced with Articulate software, including Storyline. The ALMS Lectora Guidelines and Best Practices addendum contains information regarding publishing settings for content produced with Lectora software and discusses the potential for script modifications and navigation requests specifically in section 6 of the addendum, JavaScript and Manifest Alterations.
The ALMS Content Developer’s Standards, Guidelines, and Best Practices document contains a variety of detailed information about creating SCORM-based content for the ALMS and should always be consulted when creating content for use with Articulate or Lectora software. This will aid the final product to behave as expected during ALMS playback. 
STATUS													
Guidance exists currently for implementing the necessary SCORM 2004 3rd Edition functionality required for playback as expected on the ALMS. However, general knowledge of the SCORM 2004 3rd Edition specification and the conditions under which its functionality should be implemented for actions like rollup is less than ubiquitous, and more in-depth training and guidance may be required.
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