

Original report source cover sheet follows:




Distance Learning - Deployment, Administration, Readiness and Training (DL DART) 
U.S. Army Training Support Center Log Parser Configuration Summary

Provided for 
The Army Distributed Learning Program
(TCM TADLP)

[image: ]

12 May 2014

7
Table of Contents
Introduction	3
SCORM 2004 3rd Edition RTE API and Data Model Elements	4
Initialize	4
Terminate	4
GetLastError	4
Commit	4
GetErrorString	5
GetDiagnostic	5
cmi.exit	5
cmi.success_status	5
cmi.completion_status	5
cmi.location	6
cmi.score.scaled	6
cmi.session_time	6
cmi.total_time	6
cmi.max_time_allowed	6
cmi.interactions.n.correct_responses.n.pattern	7
cmi.interactions.n.latency	7
cmi.interactions.n.learner_response	7
cmi.interactions.n.type	7
cmi.interactions.n.timestamp	7
cmi.interactions.n.result	8
Log Parser Configuration Rule Sets	9
SCORM 2004 3rd Edition Content	9
SCORM 2004 3rd Edition Exam	9
SCORM 2004 3rd Edition Timed Exam	9
Configuration Differences	9
Future Configurations	10



[bookmark: _Toc387413407]Introduction
This document describes the elements of the Shareable Content Object Reference Model (SCORM) 2004 3rd Edition specification that are tested for by the U.S. Army Log Parser using test logs generated by the Advanced Distributed Learning (ADL) SCORM 2004 3rd Edition Conformance Test Suite. Each element of the SCORM 2004 3rd Edition Run-Time Environment (RTE) data model that is tested for by the Log Parser is summarized in addition to summarization of the three configuration rule sets used by the Log Parser for validating SCORM 2004 3rd Edition test logs. Additions to the original report include configuration file samples as well as add additional material (in some cases updated material appears as slightly modified duplicates of the original report).  The modifications to the original report represent updating the U.S. Army Multilog Parser configuration files to support Army Business Rule revisions of 2014.
SCORM 2004 3rd Edition RTE Elements: Each Application-Programming Interface (API) and data model element tested for by the Log Parser will be explained both in terms of functionality within the SCORM 2004 3rd Edition specification and the significance to the production of functional SCORM-based Army distance-learning products.
U.S. Army Log Parser Configurations: The Log Parser application has three configuration rule sets available for use: SCORM 2004 3rd Edition Content, SCORM 2004 3rd Edition Exam, and SCORM 2004 3rd Edition Timed Exam. The differences between the above configurations will be explained in this document.



[bookmark: _Toc387413408]SCORM 2004 3rd Edition RTE API and Data Model Elements
There are currently a total of 20 elements from the SCORM 2004 3rd Edition RTE API and data model identified in the configuration rule sets with which the Log Parser can be configured to test log files. This section describes each of the 20 API and data model elements, and their significance to SCORM 2004 3rd Edition content on the Army Learning Management System (ALMS).
[bookmark: _Toc387413409]Initialize
Description: An integral SCORM API session method used to initiate a communication session with the ALMS and allow it to handle LMS-specific initialization issues.
Significance: Without the initialize method, the content cannot open the necessary line of communication with the ALMS and thus no data can be tracked or recorded.
[bookmark: _Toc387413410]Terminate
Description: An integral SCORM API session method used to terminate a communication session with the ALMS and cause persistence of any data set but not yet recorded by the ALMS at the time of termination.
Significance: Without the Terminate method, the content cannot close the line of communication with the ALMS and a risk of data loss is incurred as the ALMS is not sent the signal to handle termination issues.
[bookmark: _Toc387413411]GetLastError
Description: A SCORM API support method used to request the current error state of the API instance and receive an error code indicating an error if one is present.
Significance: The GetLastError method is often used to verify a session or data transfer API method was successful. Error codes are useful for identifying functional SCORM issues within content.
[bookmark: _Toc387413412]Commit
Description: An integral SCORM API data-transfer method used to request persistence of any data set but not yet recorded by the ALMS in its data store.
Significance: Without the Commit method the content cannot store data in the ALMS with persistency, thus preventing completion records, for example, of content from being recorded.



[bookmark: _Toc387413413]GetErrorString
Description: A SCORM API support method used to request the current error state of the API instance and receive a textual description indicating an error if one is present.
Significance: The GetErrorString method is often used to verify a session or data transfer method was successful. Error descriptions are useful for identifying functional SCORM issues within content.
[bookmark: _Toc387413414]GetDiagnostic
Description: A SCORM API support method existing for LMS-specific use in defining additional diagnostic information through the API instance.
Significance: The GetDiagnostic method can be useful for providing additional information for diagnostic use in troubleshooting content. The specific implementation is left to the implementer.
[bookmark: _Toc387413415]cmi.exit
Description: An integral SCORM Run-Time Environment (RTE) data model that indicates how or why the learner has left a SCO.
Significance: The presence of a value for this data model element informs the ALMS about the status of a learner’s attempt on a SCO. A value of “suspend” indicates a suspended attempt, and the attempt cannot be completed at the time, but the data model element values for the attempt will be available if the SCO is re-launched. Values of “normal”, “logout”, and “timeout” indicates the attempt has ended, and the attempt will be finalized and data model elements will not be available upon re-launch.
[bookmark: _Toc387413416]cmi.success_status
Description: An integral SCORM RTE data model element that indicates whether a learner has mastered a SCO. This status corresponds to the recorded Success Status of learning content on the ALMS.
Significance: The presence of a value this data model element informs the ALMS of the learner’s mastery of a SCO, aside from completion status. The success status is determined outside of the scope of SCORM, and is necessary for full completion of graded content on the ALMS. Without a value for the cmi.success_status data model set in the content, passing (or failing) credit may not be awarded on the ALMS.
[bookmark: _Toc387413417]cmi.completion_status
Description: An integral SCORM RTE data model element that indicates whether a learner has completed a SCO. This status corresponds to the recorded Completion Status of learning content on the ALMS.
Significance: The presence of a value for this data model element informs the ALMS of the learner’s completion of a SCO, aside from success status. The completion status is determined outside of the scope of SCORM, and is necessary for completion of all content on the ALMS. Without a value for the cmi.completion_status data model set in the content, credit for completion may not be awarded on the ALMS.
[bookmark: _Toc387413418]cmi.location
Description: A SCORM RTE data model used to store a location in a SCO. The value and meaning are defined by the SCO itself.
Significance: The cmi.location data model element is often used to implement bookmarking functionality to be used with suspended attempts of SCOs. A location value is not required of any content to meet SCORM conformance, but without a value and associated processing, each launch of a SCO will start at the beginning, regardless of whether a previous attempt was suspended.
[bookmark: _Toc387413419]cmi.score.scaled
Description: A sub-element of the SCORM RTE data model element cmi.score used to reflect the performance of a learner. The value is scaled to fit a range of -1.0 to 1.0 inclusive. This value corresponds to the Score Scaled value recorded on the ALMS.
Significance: The scaled score of a SCO is used in determining a learner’s mastery of a SCO by measure of performance. On graded content, this value interacts with the Mastery Score set for an offering on the ALMS to determine on the ALMS side whether mastery has been achieved. Without a value for cmi.score.scaled, graded content may not award a successful completion status on the ALMS.
[bookmark: _Toc387413420]cmi.session_time
Description: A SCORM RTE data model element used to track the amount of time a learner has spent in the current session for a SCO. The implementation of time tracking is a responsibility of the SCO content, and any value set will override the ALMS’ value for session time.
Significance: The cmi.session_time data model element gives a SCO finer control over the reported session time of a learner, which may have an intended difference from the ALMS session time, which begins when the content is launched, and ends when the content terminates.
[bookmark: _Toc387413421]cmi.total_time
Description: A SCORM RTE data model element that represents the sum of all recorded session times for a learner’s attempt on a SCO.
Significance: The cmi.total_time data model element gives a SCO finer control over the reported total time across all attempts on a SCO, which may have an intended difference from the ALMS-reported total time, which is an aggregate of session times beginning when the SCO is launched, and ends when the content terminates.
[bookmark: _Toc387413422]cmi.max_time_allowed
[bookmark: _GoBack]Description: A SCORM RTE data model element that represents the total amount of time a learner has in an attempt of a SCO. The value is read only for SCO’s and is set in the imsmanifest.xml file using the attemptAbsoluteDurationLimit attribute of the <imsss:limitConditions> element.   

Significance: The cmi.max_time_allowed data model element can be used in conjunction with the ALMS to enforce a time limit on attempts of a SCO.
[bookmark: _Toc387413423]cmi.interactions.n.correct_responses.n.pattern
Description: An integral sub-element of the SCORM RTE data model element cmi.interactions, the cmi.interactions data model element defines a collection of learner responses that can be passed from the SCO to the ALMS. The correct_responses.n.pattern data model element describes the correct response(s) for an interaction.
Significance: The correct_responses.n.pattern data model is used in conjunction with the recorded learner responses to determine whether a correct or incorrect response is included for an interaction recorded by the ALMS. Without values for correct response patterns, the data sent to the ALMS can prevent transmission of the correct responses for interactions for the purposes of scoring.
[bookmark: _Toc387413424]cmi.interactions.n.latency
Description: A sub-element of the SCORM RTE data model element cmi.interactions used to record the time elapsed between when an interaction was made available to the learner and the time of the first response.
Significance: Presence of latency data for interactions can be useful in diagnosing functional issues with SCORM content and analysis of learner performance by providing information regarding the learner’s behavior with regard to timing when attempting learning content.
[bookmark: _Toc387413425]cmi.interactions.n.learner_response
Description: An integral sub-element of the SCORM RTE data model element cmi.interactions used to record the learner’s response in an interaction, based on the type of interaction.
Significance: The values set for learner responses are used in conjunction with the values for correct response patterns in the cmi.interactions data model element to determine what interactions are recorded as correct and incorrect when data is sent to the ALMS. Without values for learner responses, the data sent to the ALMS can prevent transmission of the correct responses for interactions for the purposes of scoring.
[bookmark: _Toc387413426]cmi.interactions.n.type
Description: An integral sub-element of the SCORM RTE data model element cmi.interactions used to record the type of interaction. An interaction can have one of the following ten types: true_false, multiple_choice, fill_in, long_fill_in, matching, performance, sequencing, likert, numeric, and other.
Significance: The presence of this interaction data is vital for diagnostics and analysis of a leaner’s performance on interactions. Without values for interaction types, the ALMS cannot record what types of interactions the interaction data that is recorded corresponds to.
[bookmark: _Toc387413427]cmi.interactions.n.timestamp
Description: A sub-element of the SCORM RTE data model element cmi.interactions used to record the time at which an interaction was made available to the learner. The timestamp value does not include the time a learner responded to an interaction.
Significance: Presence of latency data for interactions can be useful in diagnosing functional issues with SCORM content and analysis of learner performance by providing information regarding the learner’s behavior with regard to timing when attempting learning content.
[bookmark: _Toc387413428]cmi.interactions.n.result
Description: An integral sub-element of the SCORM RTE data model cmi.interactions used to record the correctness of a leaner’s response on an interaction.
Significance: Values for interaction results act in conjunction with the ALMS to determine the recorded correctness of interactions in the data stores. Without values for correct response patterns, the data sent to the ALMS can prevent transmission of the correct responses for interactions for the purposes of scoring.


[bookmark: _Toc387413429][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Log Parser Configuration Rule Sets
The Log Parser supports the use of XML configuration rule sets wherein specific elements of the SCORM RTE API and data model can be identified and tested for, using logs generated by the ADL SCORM 2004 3rd Edition Conformance Test Suite. The Log Parser will verify the presence of the elements within the configuration files, and will base the overall conformance result on whether all elements to be tested for are present in the log files. The availability of configuration rule sets for use in the Log Parser is defined by the existence of XML configuration files in another configuration file for the Log Parser which identifies the rule sets available for selection.
There are currently three configuration rule sets used for parsing test logs as part of the validation process for SCORM 2004 3rd Edition learning content. The configuration rule sets are summarized below:
[bookmark: _Toc387413430]SCORM 2004 3rd Edition Content
This configuration rule set is used to test learning content that does not contain an assessment and is not scoring. This configuration tests for basic SCORM conformance, success and completion status, and location data. It does not include testing for the API error state, scaled score, not interaction data.
[bookmark: _Toc387413431]SCORM 2004 3rd Edition Exam
This configuration rule set is used to test learning content that contains an assessment that submits a score to the ALMS. This configuration tests for basic SCORM conformance, success and completion status, scaled score, and interaction data corresponding to assessment interactions.
[bookmark: _Toc387413432]SCORM 2004 3rd Edition Timed Exam
This configuration rule set is used to test learning content that contains an assessment with a time limit that submits a score to the ALMS. It is currently identical to the SCORM 2004 3rd Edition Exam configuration.
[bookmark: _Toc387413433]Configuration Differences
The main difference between the content configuration and the exam configurations it the content configuration is primarily concerned with whether the learner can launch, complete, and exit content with the option to resume at a bookmarked location partway through content if attempts are suspended. In contrast, the exam configurations do not test for bookmarking, but instead are concerned with the availability of error state information for diagnostics and data about learner interactions on top of the learner’s ability to launch, complete and exit content with a recorded score for the ALMS records.
The table below shows the SCORM RTE API and data model elements described in the previous section, and which elements are tested for under the three Log Parser configurations described above.


	SCORM 2004 3rd Edition Run-Time Environment API and Data Model Elements
	Test Rule Configuration

	
	Content
	Exam
	Exam (timed)

	Initialize
	•
	•
	•

	Terminate
	•
	•
	•

	GetLastError
	
	•
	•

	Commit
	•
	•
	•

	GetErrorString
	
	
	

	GetDiagnostic
	
	
	

	cmi.exit
	•
	•
	•

	cmi.success_status
	•
	•
	•

	cmi.completion_status
	•
	•
	•

	cmi.location
	•
	
	

	cmi.score.scaled
	
	•
	•

	cmi.session_time
	•
	•
	•

	cmi.total_time
	
	
	

	cmi.max_time_allowed
	
	
	

	cmi.interactions.n.correct_responses.n.pattern
	
	•
	•

	cmi.interactions.n.latency
	
	
	

	cmi.interactions.n.learner_response
	
	•
	•

	cmi.interactions.n.type
	
	•
	•

	cmi.interactions.n.timestamp
	
	
	

	cmi.interactions.n.result
	
	•
	•


Figure 1: The SCORM RTE API and data model elements tested for under the Log Parser configurations
	SCORM 2004 3rd Edition Run-Time Environment API and Data Model Elements


Elements included in all three configuration rule sets, but never actually tested for, include: GetErrorString, GetDiagnostic, cmi.total_time, cmi.max_time_allowed, cmi.interactions.n.latency, and cmi.interactions.n.timestamp


The following three figures are the current XML configuration files for the Multi-log Parser program. 
A content SCO XML configuration file:
[image: ]
Figure 2: The current content SCO XML configuration file


An Exam SCO XML configuration file:
[image: ]
Figure 3: The current Exam SCO XML configuration file

A Timed-Exam SCO XML configuration file:

[image: ]
Figure 4: The current Timed-Exam SCO XML configuration file

Future Configurations
The Log Parser’s configuration rule sets can be designed to test for virtually any element of the SCORM RTE API or data model, not just the element currently tested for, depending on the requirements for validation of learning content. Future analysis should redefine what elements of the SCORM 2004 3rd Edition specification are necessary for learning content to be considered conformant under the Army’s requirements for SCORM-based content, with regard to what is defined as constituting a functional failure that prevents the learner from experiencing the content correctly as defined by learning strategies.


New table that reflects new Business Rules – changes are the red underlined text.

	SCORM 2004 3rd Edition Run-Time Environment API and Data Model Elements
	Test Rule Configuration

	
	Content
	Exam
	Exam (timed)

	Initialize
	•(call)
	•(call)
	•(call)

	Terminate
	•(call)
	•(call)
	•(call)

	GetLastError
	
	•(call)
	•(call)

	Commit
	•(call)
	•(call)
	•(call)

	GetErrorString
	
	
	

	GetDiagnostic
	
	
	

	cmi.exit
	•(set)
	•(set)
	•(set)

	cmi.success_status
	•(set)
	• (get)
	• (get)

	cmi.completion_status
	•(set)
	•(set)
	•(set)

	cmi.location
	•(set)
	
	

	cmi.scaled_passing_score*
	
	• (get)
	•(get)

	cmi.score.scaled
	
	•(set)
	•(set)

	cmi.session_time
	•(set)
	•(set)
	•(set)

	cmi.total_time
	
	
	•(get)

	cmi.max_time_allowed
	
	
	•(get)

	cmi.interactions.n.correct_responses.n.pattern
	
	•(set)
	•(set)

	cmi.interactions.n.id**
	
	•(set)
	•(set)

	cmi.interactions.n.latency
	
	•(set)
	•(set)

	cmi.interactions.n.learner_response
	
	•(set)
	•(set)

	cmi.interactions.n.type
	
	•(set)
	•(set)

	cmi.interactions.n.timestamp
	
	
	•(set)

	cmi.interactions.n.result
	
	•(set)
	•(set)


Figure 5: The SCORM RTE API and data model elements tested for under the Log Parser configurations supporting the New Army Business Rules
 *	SCORM is very specific in providing an LMS with instructions for the initializing the cmi.scaled_passing_score data element to the value provided by the <imsss:minNormalizedMeasure> element specified in the imsmanifest.xml file.  An ADL note in paragraph 4.2.22.1 Success Status Evaluation states “the value provided in the <imsss:minNormalizedMeasure> element shall be used by the LMS to initialize the cmi.scaled_passing_score”. 
 ** 	cmi.max_time_allowed data element is provided in the imsmanifest.xml file’s <imsss:sequencing> element using the attemptAbsoluteDurationLimit attribute of the <imsss:limitConditions> element.   



Below is an Exam SCO XML configuration file (this reflects Figure 3 above with two additional rows that support validating the new Army SCORM Business Rules).   Two new SCORM data elements are presented: 
· cmi.scaled_passing_score
· cmi.interactions.n.id 

[image: ]
Figure 6: A Log Parser Exam SCO XML configuration file supporting the new Army Business Rules
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<Initialize type="function" minCal

<Terminate type="function" minCall
<GetlastError type="function" minCall="1"/>
<Commit type="function" minCall="1"/>

<GetErrorstring type="function” minCall="0"/>
<GetDiagnostic type="function" minCall="0"/>

exit type="dataElement" minSet="1" minGet="0"/>
success_status type="dataElement’ minSet="1" minGet="0"/>
completion_status type="dataElement" minSet="1" minGet="0"/>
location type="dataElement’ minSet="0" minGet="0"/>
score.scaled type="dataElement" minSet= "0/>
\_time type="dataElement" minSe:
‘dataElement” minset="0" minGet=
‘dataElement” minSet="0" minGet="0"/>
.n.correct_responses.n.pattern type="dataElement" minSet
.n.latency type="dataElement" minSet="0" minGet="0"/>
.n.learner_response type="dataElement" "1" minGe
.n.type type="dataElement" minSet="1" minGet="0"/>
.n.timestamp type

<cmi.interactions.n.result type="dataElement" minSet
</APICommunicationRules>
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<2xml version="1.0" encoding="UTF-8"?>

- <APICommunicationRules version="SCORM2004" >
<Initialize type="function" minCall="1"/>
<Terminate type="function" minCall="1"/>
<GetlastError type="function" minCall="1"/>
<Commit type="function" minCall="1"/>
<GetErrorstring type="function" minCall
<GetDiagnostic type="function" minCal
<cmi.exit type="dataElement” minset="
<cmi.success_status type="dataElement’ minSet

0"/>
1" minGet="0"/>

"dataElement” minSet="0" minGet="0"/>
‘dataElement" minse "0"/>
<cmi.session_time type="dataElement" minSet: "0"/>
e type="dataElement" minset
me_allowed type 0'/>
teractions.n.correct_responses.n.pattern type="dataElement" minSet
interactions.n.latency type="dataElement" minSet="0" minGet="0"/>
teractions.n.learner_response type="dataElement" minSet="1" minGe
teractions.n.type type="dataElement" minSet:
teractions.n.timestamp type="dataElement" minSet
interactions.n.result type="dataElement" minSet="1" minGet="0"/>
</APICommunicationRules>

1" minGet="0"/>
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€%xml version="1.0" encoding="UTF-8" standalone="no"23
Fl<APICommunicationRules version="SCORM2004">
<Tnitielize minCall="1" type—"Fanction®/>

<Terminace minCall="1" type="fanction"/>
<GetiastError minCall="i" type"function”/>

17 cype=nfanction"/>
<GetErrorString minCall="0" type-"function"/>
<Getbiagnostic mincall anction”/>
<omi - exit minGew " dataBlenent"/>

dataBlenent"/>
"dataBlenent/>
dataBlement"/>
1% minSet=10" type-dataBlement”/>
"1n type="dataElement"/>
1% type-dataBlement"/>
0" minSet=10" type-dataBlement”/>
"0" type-rdataBlement”/>

<omi - interactions .n.correct_responses.n.pattern minde
<omi - inveractions n.id mince "1n type="dataElement"/>

£ latency minGet="0" minSet—"0" Type-"dataBlement"/>

£+ earner_response miRGet—"0" minSet="1" type="dataElement"/>
<omi - interactions n.cype mines 1% type-dataBlement”/>

<Commit minCal:

0" minsec:

<emi.success_status minGet='
<cmi.completion_status minGe:
<emi.location minGes
<emi.scaled passing_score minGet
<emi.score.scaled minGes

0" minset=

0" minset:

0" minses

<cmi.session_time minGet="
<emi.total_time minGet:
<emi.max_time_allowed minGet="0" minSe

"0" minset=

0" minses

<emi.interactions.
<emi.interactions.

0" minset:

<cmi.interactions.n.timestamp minGet="0" minSet="0" type="dataBlement’/>

<emi.interactions.n.result minGet="0" minSet="1" type="dataElement"/>

</APICommunicationRuless

"dataElement"/>
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<2xml version="1.0" encoding="UTF-8"?>

- <APICommunicationRules version="SCORM2004" >
<Initialize type="function" minCall
<Terminate type="function" minCall
<GetLastError type="function" minCal
<Commit type="function" minCa
<GetErrorstring type=
<GetDiagnostic typ
<cmi.exit type="dataElement” minSet="1" minGet="0"/>
<cmi.success_status type="dataElement’ minSet="1" minGet:
<cmi.completion_status type="dataElement’ minSet="1" minGet="0"/>
<cmi.location type="dataElement’ minSet="1" minGet="0"/>

<cmi.score.scaled type="dataElement” minSet=" "0/>

<cmi.session_time type="dataElement" minSet: "0"/>

<cmi.total_time type="dataElement" minSet= 0"/>

<cmi.max_time_allowed type="dataElement" minSet="0" minGet="0"/>
.n.correct_responses.n.pattern type="dataElement’ minSet="0" minGet="0"/>
.n.latency type="dataElement" minSet="0" minGet

.n.learner_response type="dataElement" minSet
.n.type type="dataElement" minSet
.n.timestamp type:
.n.result type="dataElement" minset
ationRules>

</APICommu




