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1.0
INTRODUCTION

1.1
Background

The Expeditionary Warfare School (EWS) curriculum is divided into the following courses: Warfighting, Command and Control and Information Management, the Marine Corps Planning Process (MCPP), Marine Air Ground Task Force (MAGTF) Operations Ashore, and Expeditionary Operations.  Throughout the EWS curriculum, training at the schoolhouse is conducted in conjunction with practical exercises that utilize the MCPP.  Students in the EWS Distance Education Program (DEP) have identical educational requirements; however, seminar students participate in scaled-down, faculty-led, paper-based practical exercises, and the Individual Guided Study (IGS) student reads about the MCPP in doctrinal publications.

In an effort to bridge the gap between the training available to students at the Resident EWS and the distributed-learning students, the College of Continuing Education (CCE) is seeking to incorporate technology-based learning into the EWS DEP.  As a starting point, the CCE recently developed the MCPP Interactive Multimedia Instruction (IMI) to replace the 16 lessons of paper-based instruction for the MCPP course of the EWS curriculum.  The MCPP IMI courseware incorporates a scenario-based practical exercise to teach the Marine Corps planning process.  Since October 2005, the MCPP IMI has been incorporated into the Seminar and IGS DEP.  Seminar students will have 4 weeks to complete the MCPP IMI on their own (a time savings of 12 weeks).  After the 4-week time period, the seminar students reunite and complete the End-of-Course (EOC) exam for the MCPP course.  

The EWS IMI/TDS Prototype took the insertion of technology one step further by integrating the MCPP IMI with the MAGTF-XXI wargaming simulation.  The prototype focuses specifically on one lesson of the MCPP IMI, the Course of Action (COA) War Game lesson, rather than on the entire course.  MAGTF-XXI is used to deliver two different practical exercises.  The first exercise leads students through a war game using a logger tape (i.e., pre-recorded war game) with embedded annotations that explain what, where, and who provides the information exchanged and recorded during a war game.  The second practical exercise is a bounded-free play exercise that enables students to interact with MAGTF-XXI and change several commands associated with the mission.  The intent of the integration was to replicate as closely as possible the activities that transpire during the role-playing of a war game as conducted in the EWS schoolhouse.  

1.2
Purpose

The purpose for developing the prototype was to enhance the instructional quality of the EWS DEP by providing distributed-learning students with instructionally sound, interactive, engaging, and motivating content that leverages the Sharable Content Object Reference Model (SCORM) and offers students the flexibility to learn anytime, anywhere.  

1.3
Research Objectives

The prototype was developed with the following key research question in mind: “Is it technically and operationally feasible to merge SCORM conformant IMI and High Level Architecture (HLA) compliant Tactical Decision-making Simulation (TDS) technology as an integrated instructional package in graduate-level professional military education for distance learning students?” 

2.0
PROTOTYPE TASKS AND DOCUMENTATION
The design and development of the IMI/TDS prototype involved the completion of a number of tasks and supporting documentation as described in the sections below.
2.1
Tasks Accomplished

The following tasks were accomplished throughout the IMI/TDS Prototype development effort: 

a. Processed the source data provided by the National Geospatial-intelligence Agency (NGA) and created a terrain database for the Shenandoah Valley area using the coordinates provided by EWS.  The coordinates were needed to distinguish the specific location within the Shenandoah Valley which supported the “Old Dominion” scenario that is incorporated throughout the IMI MCPP course.   

b. Selected the friendly and enemy COA to be used in the wargaming practical exercises and programmed the COA information such as necessary units, movements, commands/orders, etc., into MAGTF-XXI.  The friendly COA was an existing COA developed in support of the “Old Dominion” scenario.
c. Modified the Launcher and Collector to work with the IMI courseware and developed the means to launch MAGTF-XXI from the SCORM 2004 Sample Run Time Environment (RTE).  Decided that the Launcher would be implemented as a signed Java applet, to be downloaded to the student’s computer by the Learning Management System (LMS).  

d. Determined that the two MAGTF-XXI practical exercises could be integrated with the IMI courseware such that they would support a student’s completion of the synchronization matrix.  A scaffolding approach (i.e., crawl, walk, run) was used to present the two practical exercises within the IMI courseware.  

e. Determined the most logical means of separating the IMI/TDS prototype (i.e., COA War Game lesson and MAGTF-XXI practical exercises) into multiple Sharable Content Objects (SCOs).  Transition screens were developed to aid in the seamless transition between the IMI lesson content and each MAGTF-XXI practical exercise.  The SCOs were divided as follows:

SCO 1 - Consists of the legacy content for Lesson 4: Topic 3 of the Marine Corps Planning Process (MCPP) IMI (i.e., Conducting the War Game).  The subtopics addressed under this topic include:  Introduction to Step 7: Conducting the War Game, War gaming Rules, War gaming Participants and Their Roles, War gaming Procedure, War gaming Timeline, and Recording the War Game.

SCO 2 - Students are presented with a partially completed synchronization matrix for the COA.  An overview and instructions for the first MAGTF-XXI practical exercise are presented by the instructor avatar.  During this exercise, students observe the MAGTF-XXI logger tape to aid in filling in a synch matrix for critical events #2-#4 and then return to the IMI lesson to answer knowledge check questions.

SCO 3 – Students are presented with instructions for the second MAGTF-XXI practical exercise (interactive segment).  During this exercise, students change several elements of the war game for Critical Event #5 and then record the outcome on the synchronization matrix.  Upon completion of the exercise, students return to the IMI lesson.
SCO 4 – This SCO provides students with knowledge check questions (simulating a debrief session) regarding the wargaming of Critical Event #5.  Following the questions, students are presented with topic conclusions to summarize the entire lesson.   

f. Converted lesson 4, topic 3 of the existing SCORM 1.2 MCPP IMI COA War Game lesson to SCORM 2004.

g. Developed approximately 50 screens of content for the prototype (which was added to the existing lesson 4, topic 3 course material).  The screens included 60-plus media objects such as graphics, video, audio, and animations.  

h. Questions and feedback (i.e., knowledge checks) related to the COA war game practical exercises were developed and inserted at the end of the IMI COA Wargaming lesson (final SCO) as a summary/recap of the practical exercise.  

i. Worked with Subject Matter Experts (SMEs) to identify the wording for the annotations displayed in the logger tape, to include the teaching points interlaced within the annotations.  Narratives were created by adding annotations (as time stamped text) to a MAGTF-XXI logger file.  During playback of the file, these annotations are “read” using the MAGTF-XXI Text-to-Speech (TTS) capabilities.  

j. Worked with SMEs to determine a feasible and logical level of interactivity to be incorporated into the interactive MAGTF-XXI practical exercise.  
k. The MAGTF-XXI replay feature was modified to include voice and text feedback as well as a capability to zoom-in on maps.  

l. Incorporated sequencing commands such that simple sequencing was implemented in the prototype.

m. Successfully integrated the SCORM 2004 IMI COA War Game lesson with the MAGTF-XXI (HLA compliant simulation).

n. Enabled the TDS to launch MAGTF-XXI and to receive a student progress “status” from MAGTF-XXI upon completion of the wargame. 

o. Modified the IMI/HLA compliant TDS to interface with the SCORM 2004 RTE such that student progress tracking information (status) is passed to the LMS.
p. The prototype was packaged in accordance with the latest version of the SCORM Content Aggregation Model (CAM).  
q. The prototype employed SCOs in accordance with the latest version of the SCORM 2004 Run-Time Environment (RTE) and achieved the “SCO SCORM 2004 Conformant” conformance label when tested with the latest version of the SCORM 2004 Conformance Test Suite.  

r. Conducted a Training Effectiveness Evaluation (TEE) of the integrated Beta version Prototype to determine the effectiveness of the prototype in teaching distributed- learning students.

s. Updated the MAGTF-XXI User’s Guide to reflect all changes made to MAGTF-XXI in support of the prototype.

2.2
Prototype Documentation 
The following documentation was developed in support of the Prototype: 

1)  Project Design Plan.  This document elaborates on the development plan and major milestones for the entire prototype project, to include a project overview, performance plan, architecture diagram, and overall project design. 

2)  SCORM/HLA Interface Design Specification.  This specification describes the technical architecture and interactions, to include data exchange between the SCORM-conformant content (federate), the HLA-conformant simulation (federate) and the sample SCORM 1.3 RTE.  

3) MAGTF-XXI User’s Guide.  The existing MAGTF-XXI user’s guide was updated to document all the changes made to the original MAGTF-XXI functionality and to provide instructions on how to access MAGTF-XXI as a standalone TDS.  A User’s Guide will be provided along with the prototype.

4)  TEE Plan.  This document describes the test schedule, participants, data collection tools, and methodology behind the conduct of the TEE.
5)  TEE Report.  This document presents the results of the TEE conducted on the Beta Version of the Prototype.  
3.0
PROTOTYPE ACCOMPLISHMENTS AND CHALLENGES 
3.1
Major Successes

3.1.1
Developing the SCORM-HLA Interface

Java applets were used as a generalized bridge between the SCORM content and the USMC TDS, MAGTF-XXI.  The applets were implemented using Java 1.4.2_05.  Applets are the ideal choice for this because they can be packaged with and communicate with web pages and can also interact with the operating system on the user’s machine through the Java Virtual Machine (VM) to launch executables and read and write files.  The applets developed were signed so that they could launch executables and access the local file system.  Specifically, applets were developed to launch the MAGTF-XXI simulation (Launcher) and to download and install required MAGTF-XXI initialization files prior to launch (Zipfile Loader).  
Separate applets were used so that these capabilities could be mixed and matched on different pages in the SCORM IMI content.  Some pages need to launch the simulation, but not monitor the simulation status or evaluate performance.  Other pages needed to download scenario files before launching the simulation, while others may not.  In addition, a Collector applet was defined to return status or performance evaluation from the simulation to the SCO.  However, after the initial design, a basic status return capability was added to the Launcher to simplify the SCO code rather than requiring an additional Collector applet.  
To support reuse, applets do not communicate directly with the HLA Run time infrastructure (RTI) on which MAGTF-XXI is based, but instead implement simple state models that can be queried by external code to monitor the progress of the simulation, fetch and report collected entity state information, etc.  Simple JavaScript functions were provided to direct the operation of the applets and to report any required information back to the LMS API.  Although no actual “real-time” progress data is passed from the simulation to the IMI, the launcher applet generates a completed message when the user clicks the exit button in MAGTF-XXI.  Therefore, the course considers the MAGTF-XXI practical exercise as being completed as long as a student launches and then exits from MAGTF-XXI.
3.1.2
Launching HLA Objects from SCOs

The project accomplished the goal of demonstrating that HLA objects could be launched from SCOs running on the Sample SCORM 2004 RTE.  This was accomplished by the following: When the user navigates to a page that contains a link to MAGTF-XXI the “Next” button is initially disabled to prevent the user from skipping the MAGTF-XXI practical exercise. Instruction is provided to launch MAGTF-XXI.  When clicked, an HTML page (CCEMarineSCORM.html) is loaded into a hidden inline frame on the current page.  This page is executed and the launcher applet starts MAGTF-XXI.  At the same time a JavaScript function on the course page continually monitors the launcher applet waiting for a message indicating MAGTF has been terminated.  When this message is received, the “Next” button is enabled and the user is instructed to continue via an on-screen prompt.

This is the first step towards integrating the HLA and SCORM standards eventually allowing a simulation object to communicate with a SCORM 2004 LMS and send and receive useful information about the student’s performance, 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.

3.1.3
Developing MAGTF-XXI After-Action Review (AAR) Enhancements

A primary design goal for the prototype was to capture the information that transpires during the COA war gaming process used by the EWS staff.  The two MAGTF-XXI practical exercises were developed to meet this goal.  Modifications were made to MAGTF-XXI to add the following features:

· Development of a multimedia feedback capability for logger annotations used in the first practical exercise.  Annotations are displayed in a user-friendly way via text as well as having a text-to-speech (TTS) capability to dictate the annotations during playback.  Properties are configurable using the MAGTF-XXI graphical user interface (GUI) or downloadable via configuration files from the SCO.  The TTS engine is the Microsoft Speech Application Programmer’s Interface (SAPI).  The decision to use SAPI was primarily due to it’s availability on all Windows platforms and the lack of any development or run-time licensing fees.  However, the implementation of the TTS capabilities use an application-independent layer to enable MAGTF-XXI to transition to other TTS engines, if a more desirable product is available in the future.

· Development of instructor “highlighting” capabilities.  These include the development of a virtual laser pointer and a highlight animation for selected entities.  These capabilities can be used interactively during a scenario playback or, since they are HLA object and interactions, can be recorded as part of a logger tape.

· Addition of 2D View Control interaction to display specific overlay layers and display a specific bounding area and the ability to insert these interactions into the recording of an exercise.

These AAR enhancements enabled the creation of a logger tape which emulated the COA wargaming process.  The annotations and TTS capabilities were used to capture the various staff officer’s comments and link them to time-based events within the logger file, which could be replayed by the student.  During the replay, specific entities were highlighted and the movements of the virtual laser pointer were recorded to focus the student’s attention on key points described in the annotation.  Finally, the 2D view control interactions were used to zoom-in on the map and toggle on or off critical tactical graphics overlays corresponding to points described during the annotation.  

3.1.4
Implementing SCORM 2004 Sequencing
Simple sequencing was implemented to prevent a student from skipping ahead to future SCOs without completing previous SCOs.  For this prototype, “completion” of a SCO simply involved reaching the last page of a SCO.  A navigation menu was displayed listing the SCOs that were available for delivery to the student.  Once a student reached the end of a SCO and exited that SCO, the navigation menu was updated to display the next SCO available for delivery.

3.2
Challenges/Obstacles

3.2.1
General Understanding of SCORM 2004 Conformance

Given the novelty of the SCORM 2004 sequencing process and the scarcity of SCORM 2004 conformant LMSs and sample courseware, development of this prototype was extremely challenging.  A significant amount of time was spent researching and learning about SCORM 2004.  However, even after reading the wealth of information on the ADL website, the team often had to rely on subject matter experts from the Joint ADL Co-lab to help with SCORM issues, to include sequencing.  
3.2.2
Installation and Configuration of the SCORM 1.3 Sample RTE

The procedure for getting the RTE installed and functioning properly was a laborious and complicated technical endeavor.  Version 1.3.2 of the Sample RTE was used to run the prototype courseware.  The RTE installation instructions involved installing the proper version of the Java2 runtime environment and the Tomcat web server, as well as making the necessary system adjustments.  Even after following the tedious instructions carefully, team members found they had diverse results on different machines, some of which never got the RTE to function properly.  
3.2.3
Memory Problems with the SCORM 1.3 RTE

While trying to load the prototype into the SCORM 1.3 RTE, it was found that the prototype was too large to be supported by the RTE.  The courseware for the prototype is approximately 600 MB and the RTE had never been used with a course larger than 100 MB.  The RTE was designed to test small code samples rather than host a full-blown course.  This issue was resolved by creating a content package that included an imsmanifest.xml file containing the layout of the course, as well as placeholders for the separate directories where each SCO would reside.  Once this content package was imported into the SCORM 1.3 RTE, several directories were created. By navigating to the appropriate directory, the supporting files (consisting of the actual content, web pages, and associated media files) were manually copied to the appropriate directories so they could be located by the SCORM 1.3 RTE.  

3.2.4
Security Issues

One aspect that was not completely addressed for the prototype was security.  Early on, the decision to use signed Java applets for the SCORM-HLA interface components was made, enabling them to launch executables and read and write files via the web browser.  However, by relying on web browser settings, browsers can be constrained, thus limiting their capabilities.  Specifically for the prototype TEE, the browser settings did not allow the users to follow a hyperlink to a URL pointing to the RTE, which was a necessary requirement to activate the Launcher applet.  In addition, because the SCO needed to configure MAGTF-XXI for the specific usage, the Zipfile Loader applet needed to download and install configuration and scenario files.  Unless the applets had access to the MAGTF-XXI installation directory, they were unable to install the files, resulting in improper start-up configurations.  All testing was done with user accounts that had Administrator privileges enabling the applets to function as expected.  However, during the TEE, the user accounts did not have privileges to access the MAGTF-XXI Installation directory, so they could not overwrite the existing files.  To resolve this problem, MAGTF-XXI may require additional changes to enable more settings to be configured using command line arguments and/or to install and use files from a temporary location accessible by the student’s account.

3.2.5
Time Constraints for Distributed Learning Students
The amount of time involved in completing the prototype COA War Game lesson was a real concern given distributed-learning students who would take this lesson would be completing the instruction after hours on their own time.  After discussing the amount of time it would take for students to observe a MAGTF-XXI logger tape (i.e., recorded war-gamed COA), the team decided that it would be too time consuming to require students to observe two war games (as originally desired).  We felt students would receive the maximum training benefit from watching one comprehensive war game that portrays the actions, reactions, and staff member participation that exists in actual war gaming situations.  Therefore, a decision was made to focus on war gaming one COA and having the students learn how to record the war game using a synchronization matrix.  

3.2.6
Addition of Interactive Segment

In support of the Joint ADL Co-lab’s desire to engage the students interactively with the MAGTF-XXI simulation, the team decided to develop an interactive practical exercise (i.e., the second practical exercise).  A primary concern with this exercise was to figure out how students could interact directly with MAGTF-XXI without spending an inordinate amount of time learning the simulation.  The team’s goal was to remain sensitive to the distributed-learning student in that they are working alone and on their own time.  The challenge was to find interactive opportunities within the war game that were logical, understandable, in-line with the war game, and yet simple enough to be performed individually.  As a result, the team decided to bound the student’s interaction by requesting they perform two or three commands rather than giving them free reign to do what they wanted within the COA war game practical exercise.  Detailed steps on how to accomplish these commands within MAGTF-XXI were provided to the students as a supplemental aid (i.e., reference card) that they could print out.  Given the complexity of the MAGTF-XXI user interface, most students would have been totally lost without this reference card.  
4.0
TECHNICAL ISSUES AND OPPORTUNITIES
4.1
Possible Areas to Pursue
4.1.1
Student Progress Tracking

One area of discussion during the prototype development effort was how to best gauge the student’s progress through the MAGTF-XXI logger tape practical exercise.  As it currently exists, a student can launch the MAGTF-XXI logger tape practical exercise, immediately close the simulation, and receive a ‘complete status’ for the exercise without even observing any of the logger tape instruction.  Without getting into complex performance evaluations, which was outside the scope of this effort, a simple fix would be to ensure that the student reached the end of the logger tape before they received a ‘complete status.’  This obviously would not ensure the students learned the material; however, it would at least ensure that the logger tape was completely displayed/run given that the logger tape was a key instructional part of this prototype.   

4.1.2
Simplifying the Prototype Installation Process

The installation of the RTE was a complicated and very technical process requiring installation of Java Virtual Machine and Apache server software before even starting to install the RTE software.  Once the RTE was ready to go, then the courseware had to be configured to run in the RTE.  This was a delicate process, requiring some workarounds (due to RTE being unable to handle large courses).  The installation of MAGTF XXI was not difficult; however, it too required specific settings to be specified in order to run correctly.  In addition, special files had to be created to get MAGTF-XXI to integrate properly with the courseware.  All of this complexity prevented some team members from being able to view and run the final prototype on their computer.

4.1.3
RTE Blocked Error Message
A recurring problem occurred in the RTE when the course is first loaded.  The right frame of the RTE shows a [Blocked] page error message instead of the first page of the first SCO.  This is due to the RTE’s interpretation of one of the tags in the manifest.  We were able to resolve this issue by changing one of the attributes; however, changing this attribute caused the sequencing to function improperly.  The team decided not to pursue a solution as it would have involved modifying the RTE code.  It is unknown whether other LMSs would encounter this same issue as they may interpret the imsmanifest.xml differently than the RTE does.

4.2
Additional MAGTF-XXI Advancements 
The following sections describe advancements within MAGTF-XXI that could be implemented with the interactive segment of the prototype; however, the interactive segment of the prototype was not well received during the TEE and found to be too difficult for the individual distributed learner who had no prior experience with MAGTF-XXI.  The options below are viable from a conceptual viewpoint, but may be more appropriate for the EWS Seminar students rather than the individual distributed learner.

4.2.1
Multi-Player Lobby

For this prototype, the instructional strategy focused on supplementing the courseware using a single-user environment for the MAGTF-XXI simulation.  However, MAGTF-XXI can support multiple, simultaneous users, each playing a role within the exercise.  This is typically how MAGTF-XXI is used in the EWS Resident course.  For the Non-Resident course, to support this type of exercise, the Launcher would need to be extended to support multi-player lobby for distributed users.  Multi-player lobby is the process of bringing players together, ensuring that all the required roles have been filled, and coordinating the synchronized launch of all the HLA simulations in a distributed manner.  This is a common activity seen in an online video gaming environment.  To support this capability, starting with our current work, the Launcher applet could be extended to provide the following capabilities to support the lobby of any number of students:

1. Create a web-based “waiting room” that serves as a coordinating point while waiting for all the roles to be filled.  The waiting room could provide the ability for all those ready to participate in a training event to interact (via text chat, VOIP, etc.) and to access a pre-mission brief.

2. Provide the ability to define and manage roles.  There should be a mechanism to map training objectives, defined in the SCOs, to individual “slots” or roles within a training event.  It is possible that a single training event will have a variety of roles that can satisfy different objectives.  Some roles may be mandatory (i.e. they must be filled for the event to occur) and others optional.  Some training systems may be used to satisfy certain objectives, but not others.  Therefore, there must be a mapping of training systems to training roles to training objectives.

4.2.2
Performance Evaluation Within MAGTF-XXI

As previously mentioned, this prototype involves only 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.  A more complete solution would be to evaluate the student’s performance within the simulation, return assessment data to the courseware, and modify the student’s path through the courseware.  However, performance evaluation is a significant research effort.  The objective for this would be to provide the interfaces and tools to assess a student’s performance, either individually or within a team, and use that evaluation to affect the student’s progress through the courseware.  This could be as simple as creating a numeric score and returning that to the SCO.  However, a more interesting problem is to return details about which skills or objectives the students failed or passed and use SCORM sequencing to modify their pathway through the courseware.  For example, provide remedial material where the student failed or skip materials where the student has already shown proficiency.  In addition, evaluation status could be returned to the SCO by an Evaluation Engine or the evaluation could result in interactive tutoring via an Intelligent Tutoring System.  

As part of the prototype, MAK laid out the design for a Collector applet and Collector Federate which would provide the starting point for this work.  One area of research would be to possibly extend the SCORM standard to provide a richer set of evaluation details to the SCO.  For example, as an extension to this prototype, it could include implementing a Collector Federate to process the HLA data to create an Evaluation Engine associated with MAGTF-XXI to evaluate key events and return that information.  In addition, SCORM could be extended to enable a SCO to specify evaluation criteria that could be used rather than hard-coding it in the Evaluation Engine itself.  

The enhancements described above require students to have a familiarity with MAGTF-XXI.  The prototype provides no training on MAGTF-XXI, thus students would be forced to spend their own time learning how to use the simulation (which takes approximately half a day to learn with the aid of an instructor).  In addition, the multi-player lobby option would require students to have Internet access and involve the process of ensuring settings are correct for their browser, Internet, and MAGTF-XXI.  If the distributed learner had any problems with settings and connections, or any other technical issues, they would be left on their own to isolate and resolve the problems.  Another issue is that students in the EWS Individual Guided Study (IGS) DEP are working at their own pace through the EWS curriculum, thus the process of waiting for required roles to be filled in the multi-player lobby exercise would be problematic given that students have several years to complete EWS and therefore, there is no way to monitor student’s progress and guarantee that enough students would be accessing the MAGTF-XXI exercise at the appropriate time.  Given these limitations, these enhancements would be more feasible with the EWS Seminar students.

5.0
TRANSITION PLAN
5.1
TEE Overview

The Training Effectiveness Evaluation (TEE) conducted to evaluate this prototype compared results for test participants receiving instruction via the Prototype, the MCPP IMI, and the paper-based COA War Game instructional materials.  Results from the TEE were obtained from a Pre-test, Post-test, and a COA War Game role-playing exercise.  The outcome of the pre-test and post-test indicated that both the IMI and Prototype groups effectively delivered engaging instruction that held the student’s attention.  The average Pre-test scores were relatively close among the three test groups, with the Paper Group slightly exceeding the IMI and Prototype group by a margin of 1.25 and 4.37 points respectively.  However, the average Post-test score (i.e., average score after receiving instruction) for the Paper Group was considerably lower than the other groups.  The average Post-test score for the IMI group was 83.13 and that of the Prototype group was 85.31, while the Paper group attained only a 71.67.  The IMI and Prototype average Post-test scores are relatively close especially considering that one of the four participants in the IMI group was an Air Force captain with no previous training or experience with the MCPP process, thus his score negatively impacted the IMI group average.  
The other area of evaluation during the TEE was the COA War Game role-playing exercise.  Each group conducted a COA War Game role-playing exercise after they completed the instructional material from their assigned group.  The role-playing exercise was evaluated using a rubric consisting of a list of behaviors a student is expected to demonstrate throughout the conduct of the COA War Game role-playing exercise.  Each test group received a combined number of points based on how well they demonstrated each behavior.  The results of the role-playing war game exercise revealed that the Prototype Group exceeded the IMI Group by a margin of 31.5% and exceeded the Paper Group by a margin or 38.8%.  In summary, the Prototype Group out-performed the other two test groups when it came to executing, recording, and understanding the proceedings that occur during a COA war game.  Given that the Prototype presents the students with a practical exercise (logger tape) that provides scaffolded support through a COA War Game and explains how to properly record the war game on a synchronization matrix, it is not unreasonable to expect that this group would out-perform the others in this particular exercise.  

The outcome of the TEE revealed that the overall concept of the prototype was valuable; however, there were a number of technical issues involved with the use of MAGTF-XXI that were less than ideal for the distributed-learning student.  Most of the students felt that the MAGTF-XXI logger tape practical exercise was useful although they weren’t thrilled with the way the simulation functioned or with the monotone narration and mispronunciations of the annotations.  The MAGTF-XXI interactive practical exercise was not so well received.  A common thread regarding the interactive segment was that the MAGTF-XXI software is too complex.  Students were confused about how to interact with the program as well as how to know when the exercise had completed.  Even with the Quick Reference Card job aid, most test participants were unable to complete the exercise without assistance from the TEE staff.  

5.2
Project Wrap-up
As demonstrated during the TEE, the enhanced instructional interactivity of new IMI content along with the logger tape exercise facilitated a positive transfer of learning among students during the TEE.  This is not surprising given that the addition of focused demonstration and meaningful interactivity to an IMI will typically increase transfer of learning and ability to solve problems using the content.  It is important to note that although the Post-test results for the IMI Group and the Prototype Group were comparable, the Prototype outperformed the IMI group during the conduct of the role-playing exercise by a margin of 31.5%.  The additional content and the logger tape within the Prototype complemented the original IMI instruction enabling students to more effectively execute, record, and understand the proceedings that occur during a COA war game.  

Based on the qualitative results from the TEE along with the Prototype Feedback Survey data (i.e., user feedback), it appears that the positive benefits of the prototype reside with the new IMI content and the logger tape exercise.  This brings up the question of whether the simulation technology was the catalyst for learning or whether it was the approach to the topic as a whole.  In other words, is there a difference in mastery or understanding when the simulation is incorporated, rather than when it is not?  

The data from the Prototype Feedback Survey, completed by students who participated in the TEE, indicated that student’s felt the overall concept of the prototype was a valuable teaching tool, yet they were not favorable towards the MAGTF-XXI simulation functionality.  Only 9% of the students agreed that MAGTF-XXI operated as expected, the remaining 91% either disagreed (55%) or fell in the neutral category (36%).  Nor were students overly positive about the prototype’s ease of use.  55% disagreed that the prototype was easy to use, 9% were neutral, and 36% agreed.  None of the test participants actually completed both MAGTF-XXI exercises without either a question or some assistance from the TEE staff.
Although the test participants were more favorable towards the MAGTF-XXI logger tape practical exercise than they were towards the interactive practical exercise, the logger tape was not without problems.  The following limitations were identified with the logger tape:
· The text boxes displaying the annotations have scroll bars; however, the scroll bars do not work.  This is a known bug in MAGTF-XXI.  Some students figured out that the text box could be enlarged by dragging a corner of the box with the mouse while others muddled through the exercise without seeing the complete annotations. 
· Another bug in the MAGTF-XXI software is that the Panels Palette opens up whenever a simulation is launched.  The Panels Palette provides MAGTF-XXI controls that are not utilized during the logger tape exercise.  When the logger tape starts, the Panels Palette opens on the screen and the student is forced to manually close it in order to see the map underneath.
· The highlighting capability available in the logger tape was very limited and rudimentary.
· During the logger tape practical exercise, all the text boxes pop-up in the center of the screen, often covering critical information on the map.  The text boxes can be moved by dragging the box with the mouse, but if students didn’t figure this out on their own, they were stuck with the limitation.
· The logger tape is a pre-recorded COA war game that the student observes.  However, MAGTF-XXI does not allow a user to rewind to a certain point of the playback – instead, when a student hits what looks like a rewind button, they are actually accessing a ‘rewind-to-start’ button which takes them back to the beginning of the logger tape and forces them to listen to the annotations again. 
· When the logger tape displays the movement of units on the map, the movements are jerky instead of smooth.
Another negative feature of this prototype for the distributed-learning student is that it requires each student to install the MAGTF-XXI simulation software on their machine, to include the terrain database.  In addition to loading MAGTF-XXI on the user’s machine, text-to-speech software also needs to be installed.  The text-to-speech software used in the prototype is Neospeech SAPI5 Kate and Paul voices.  To continue to use this software, the Marine Corps would be required to purchase individual licenses for each user.  Although the text-to-speech capability was an accomplishment from a technical development perspective, it was not especially beneficial from an instructional perspective as it has less fidelity and clarity than human audio narration.  
A final issue with MAGTF-XXI is that the software currently utilizes a signed java applet in order to launch the logger tape and the interactive scenario.  This requires a student to positively respond to a warning dialog box that appears when the logger tape and interactive scenario are launched.  In the past, Java has proven to be an unpredictable technology when used with MarineNet courseware.  MarineNet is the Marine Corps Learning Management System.  Different versions of the Java Runtime Environment each behave differently, and this randomness in behavior can negatively impact the courseware delivery to the student. 

5.3
Prototype Transition Overview

The EWS IMI/TDS prototype was designed and developed to achieve two primary research objectives: 1) the technical objective of integrating an HLA-compliant simulation with SCORM-conformant IMI, and 2) determining the feasibility of this “instructional package” in military education for distributed-learning students.  This prototype was extremely successful in accomplishing both of these objectives.  

The tasks described in Section 2 and the accomplishments described in Section 3 explain the technical achievements that were realized throughout this prototype effort.  As for the feasibility of the prototype as a complete “instructional package,” it was determined that this particular TDS was not the best fit for the target audience.  However, vast improvement was made in the instructional effectiveness of the COA War Game IMI through the additional IMI content screens along with functionality embedded in the logger tape practical exercise.  It is CCE’s desire to find a way to integrate these instructional accomplishments into the existing MCPP COA War Game IMI that is currently used in the EWS DEP.  

Given the limitations specified in Section 5.2 in conjunction with the TEE results and survey data, the CCE has come to the conclusion that the incorporation of MAGTF-XXI is probably not the most appropriate software to use in the distributed-learning environment.  The prototype and MAGTF-XXI in particular, necessitates too many complex issues with the overall installation, ease of use, and limitations, to be effectively used in the distributed-learning environment.  

In all fairness, MAGTF XXI was not designed for individual use – it is designed particularly to be used in the multi-player mode with a trainer spending half a day teaching how to use the simulation.  MAGTF-XXI is especially effective in the multi-player environment, with a facilitator running the exercise, as it is used in the EWS resident school.  The prototype logger tape, which was the most instructionally effective of the two practical exercises, did not even utilize MAGTF-XXI to its full potential.  In a sense, we were forced to ‘dumb down’ the simulation in order to make it as user friendly as possible for the distributed-learning students.  
Although technical limitations exist with the prototype, there is no denying the significant improvement in the student’s execution, recording, and understanding of the COA war game as a whole.  The benefits of the additional IMI content screens along with the annotations displayed in the logger tape definitely resulted in a positive transfer of learning.  The MAGTF-XXI interactive segment did not prove to be especially useful, but the overall concept of the prototype in teaching the war game process appears to be extremely valuable and worth pursuing further.  For this reason, the CCE would like to explore alternative options for recreating (i.e., replacing the logger tape) and adding the "new" interactions into the existing MCPP COA War Game IMI lesson that is used in the EWS DEP today.  At this time, the CCE does not have the funds for follow-on work, but they are actively seeking alternative funding options in order to make this happen so that the Marines can reap the benefit of effective interactive instruction in the COA War Game process.   
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