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Abstract
The Joint ADL Co-Lab created a proof-of-concept e-learning module in 2005 that demonstrated the technical feasibility of embedding HLA (High-Level Architecture)-compliant simulation objects into SCORM e-learning such that they could communicate with a SCORM-compliant LMS in the same way as standard SCOs. Passing completion status from the HLA-compliant simulation object to the LMS was accomplished as the key technical goal. This was seen as an important first step towards a future capability of being able to pass detailed student performance data from in the simulation to the LMS. The LMS would then be able to assess and report on student performance on the simulation, and use this performance data to dynamically determine navigation paths and sequencing of SCOs.

The focus in this project was on communication from the simulation to the LMS. However, because the solution was designed in a way to allow two-way communication, this capability could enable student performance in the SCOs or parameters in the LMS to control parameters in the simulation as well.
This paper provides background and a summary of this project, and proposes incorporating the technical solution for this project in the SCORM 2.0 standard.
Project Background
This proposal is based on a proof-of-concept application developed for the ADL Joint Co-Lab completed in November 2005. Files and information on this project are included on their web site at http://www.jointadlcolab.org/research/2004/index.aspx#hla. The Final Report from the project (HLA-SCORM_Final_Report.doc) and the Final Presentation (HLA-SCORM_Final_Report.ppt) as well as a demo application made by SI International (in HLA-SCORM_DEMO folder) for marketing purposes are included as separate attachments to this document. This white paper summarizes and expands on the Final Report. The original course package and ancillary files can be obtained from the author.

The team members and their roles for this project were:

· MAK Technologies, Inc. – developed the simulation (a commercial product called MAGTFF-XXI)
· SI International (the author’s company) – developed the overall proof-of-concept application
· Mitre Corporation – provided project coordination and oversight

· Joint ADL Co-Lab – funded the project

· U.S. Marine Corps Expeditionary Warfare School (EWS) – provided the content that was repurposed for the project
The author of this white paper was the lead instructional designer on this project.
The U.S. Marine Corps Expeditionary Warfare School (EWS) requires new Captains to take an e-learning course called Marine Corps Planning Process (MCPP). The author was the lead instructional designer for this course. This training includes a lesson on war gaming. In the MCPP War Gaming lesson, students conduct a series of practical exercises that include reading documents and maps describing a fictitious war scenario, imagining conducting a war game, completing items that document their performance and decisions in the war game, and then comparing their documents to expert examples for self-feedback.
The Joint Co-Lab wanted to take the insertion of technology one step further by integrating the MAGTF-XXI war gaming simulation into this lesson, as a way to improve instruction (since students otherwise only imagine conducting the war game). The simulation and the lesson contents that wrap around it in the course simulates the activities that transpire during the role-playing of a war game as conducted in the EWS schoolhouse’s live classroom version of the course. MAK's real-time, MAGTFF-XXI military tactical trainer software is a high-fidelity simulation in that it presents the look and feel of a standard wargaming chart and military mapping software (called C2PC).

The MAGTFF-XXI software dynamically executes the wargame using artificial intelligence on a map of the battlespace (via 2D animation of military symbols) according to variables such as number and types of units. There were two simulation modules: one provided an actual pre-scripted example of an executed course of action (COA), which the student simply watched. The second simulation expanded student thinking about the tactics for the COA by allowing them to control the simulation and explore "what if" scenarios, i.e., changing parameters and events and seeing the results of their choices. 
The simulation modules were used as follows: first the student watched the pre-scripted, view-only simulation of the war game (called a “logger tape” in MAGTFF-XXI) with embedded annotations explaining the events shown in the animation. After watching this logger tape, students launched the second simulation module and were asked to change some of the parameters and see how the war game played out with those new parameters. They then assessed the quality of the mission results they saw via a branching series of multiple choice questions.

The integration of the simulation modules into the course achieved and demonstrated communication between the simulation (which was HLA-compliant) and a SCORM-compliant LMS. The project final report proposed the developed proof-of-concept application as a model for a technical solution that would extend the capabilities of both the SCORM and HLA standards and allow them to interwork with each other.
Project Goals
· Integrate an HLA-compliant simulation with SCORM-conformant e-learning

· Enhance the instructional quality of the EWS MCPP course 

Project Results
The project Final Report reported that the proof-of-concept was successful in accomplishing both of these goals; the second goal was validated through a Training Effectiveness Evaluation (TEE).
The report states that the overall concept of enhancing the instructional quality of the course by teaching the war game process through a simulation “appears to be extremely valuable and worth pursuing further.” However, it was not actually deployed in the l version of the course, as far as the author of this paper is aware. One reason for this was that their LMS did not support SCORM 2004. There were also some usability problems with the second (interactive) simulation module.
This proof-of-concept involved only simple completion status being communicated to indicate that the simulation had ended and to return control to the courseware. No other parameters were passed between the simulation and the SCO/LMS. However, the solution is extensible to passing other data.

Project Technical Solution

From a technical standpoint, the project showed how Java applets and SCORM code can be used to effectively embed an HLA-compliant simulations as assets within SCORM-compliant courseware. The Java applets developed for this project (to enable communication between the simulations and the SCOs) were designed to facilitate future extensibility beyond single-player interactions with the simulations and to enable communication of assessment data from the simulation. Note that the MAK simulation was not itself a self-contained Java applet. It required that the user had the MAGTFF-XXI client software installed on their system.

The MAGTFF-XXI simulation was a SCORM asset that communicated completion status, via a Listener function, to the SCO (a topic in the lesson). The SCO then communicated this status to the LMS. Communication did not take place directly between the simulation and the LMS.

It should be noted that MAK designed their software with an API so that parameters within the simulation module could be changed, based on previous performance in the Activity. In other words, the communication between the LMS and the simulation (via its associated SCO) could be two-way (though this functionality was not used).

For a detailed summary of the technical solution, see section 3.1.1 Developing the SCORM-HLA Interface and section 3.1.2 Launching HLA Objects from SCOs of the attached Final Report.
MAK Technologies represents the technical solution in this diagram (copied from http://www.mak.com/trainers/hla_scorm.php). No other details are included on the web site; it refers the user to Garry Morissette (the MAK project manager for the proof-of-concept development effort) for more details.
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Implications of Project for Learning and SCORM

This proof-of-concept is the first step towards integrating the HLA and SCORM standards, eventually allowing a simulation object to communicate with a SCORM LMS and send and receive useful information about the student’s performance (both in the simulation and the Activity), training history, etc. In this way, the student’s learning experience within a simulation object can be customized and managed based on SCORM data, and vice versa.
As previously mentioned, this proof-of-concept involves only that a simple completion status be returned by the Launcher (or alternatively via the Collector applet) to communicate the fact that the simulation had ended and to return control to the courseware. The logical next step is to develop the capability to evaluate the student’s performance within the simulation, return assessment data to the courseware, and modify the student’s path through the courseware. The inverse would also be a key capability: to change parameters or behavior of the simulation through sending it performance data from the SCOs via the LMS.
The author proposes that the SCORM 2.0 standard incorporate the technical architecture used in this proof-of-concept (extended and modified as appropriate) to achieve these capabilities.

Other features could be enabled by the SCORM-HLA integration solution for SCORM 2.0. Consideration is warranted in the following areas:

Performance assessment of multiple individuals. In the case of HLA simulations being used for joint training different groups of people (MAGTFF-XXI is one of them), where the synergic effects of actions of multiple users are evaluated, performance assessment of groups could be accounted for in the SCORM-HLA interface. Due to the multi-user characteristics of many HLA-based simulations, the SCORM-HLA integration solution should provide, in addition to single individual performance assessment, standardized performance assessment of multiple individuals. Some details of how this could be implemented are described in 4.2.1 Multi-Player Lobby of the Final Report.
· Direct communication of a simulation object with an LMS. In this project, the simulation objects were assets associated with SCOs, thus had to communicate through a browser wrapper to the LMS. Perhaps direct communication would improve performance and allow a greater variety of detailed data to be passed and stored in the LMS, or a database associated with it.

· Direct launch of a simulation object by an LMS. The same considerations mentioned in the above bullet apply.
Literature Review of HLA-SCORM Integration Efforts
Very little seems to be published about this topic since the time that this project was completed (Nov 2005). A Google search reveals only one article written since that is not written about the project discussed in this white paper, as follows:
Critical Issues And Potentials Of SCORM & HLA Integration For Supporting Training Simulation Interoperability
Matteo Brandolini (Office Tower New Port of Voltri)
Francesco Longo (University of Calabria) 
2007
http://www.sisostds.org/index.php?tg=fileman&idx=get&id=2&gr=Y&path=Simulation+Interoperability+Workshops%2FSIW+EURO+SIW%2FSIW+EURO+SIW+Papers+and+Presentations&file=07-SIW-087.pdf
This article points out some basic issues and opportunities, most of which are covered in this paper.
A 2004 article refers to a prototype architecture called SITA (Simulation-based Intelligent Training and Assessment) developed by Intelligent Automation Systems (see http://www.i-a-i.com/pictures/sita_siw_paper.pdf). However, there is no mention of this subsequent to 2004 in Google search hits (in the top 20 hits).

Among pre-2005 articles and presentations, it seems that there was a lot of interest and possibly research done on technical solutions for HLA-SCORM integration at Boeing Corp. In addition to the contemporary article mentioned above, see http://adlaustralia.org/aatgc/presentations/Cooper-AAtGC-2005-10-04%20.ppt)
Conclusion

We recommend that SCORM 2.0 be designed to support the integration of SCORM and HLA such that parameters and performance data can be passed between the SCOs, LMS, and simulation objects, using the technical platform developed in this project as a model.
Proposal for HLA-SCORM Integration.doc
p. 6 of 7

