Aptima Abstract

The Problem

While some MMOGs have been developed and used for military training, there is no standard method for adaptively configuring MMOGs to support training objectives. Moreover, there is no existing standard for integrating MMOG-based training with CBT. The proposed work addresses this problem.

In recent years, the military training community has invested significantly in the research and development of simulated task environments (STEs). Distributed virtual environments decrease reliance on operational equipment and resources and reduce the need for co-located teammates and instructors, eliminating some of the financial and logistical burdens associated with live training. While high fidelity simulations of synthetic equipment, entities, and terrain are costly to develop and maintain, lower fidelity massively multiplayer online games (MMOGs) offer cheaper, lightweight alternatives that nevertheless simulate many of the key features of live training. 

The DoD training community is now looking to take advantage of game-based simulation to provide experiential learning that complements online education. However, to be truly effective, game-based, experiential learning must be tightly integrated with didactic instruction and mediated by a central learning management system that coordinates training and tracks performance. The DoD mandates this integration by requiring standard representational schemes that enable interoperability with existing learning management systems (LMSs) conformant with the mandated Shareable Content Object Reference Model (SCORM) 2004 (http://www.adlnet.gov/), as well as tools that support the development and utilization of SCORM-conformant experiential learning content. Designing and developing these tools poses a significant S&T challenge, but it is critical for the future of military experiential training.

The Solution

Aptima and its partners Forterra Systems and Rustici Software are pleased to submit this proposal to build innovative competency-based training protocols and associated tools for the development of distributed experiential team training packages (Figure 1). We believe that this work will dramatically extend the range and flexibility of instructional design for distributed learning, constituting or enabling several key components of the Joint Advanced Distributed Learning (JADL) Co-Lab’s 2012 Integrated Prototype Architecture (IPA). 

Our primary goal is to devise an Extensible Markup Language (XML) schema (http://www.w3.org/XML/) that embodies key principles of competency-based experiential learning. The schema will specify scenario properties and performance measures that can be assigned to MMOGs and associated performance measurement technologies (PMTs). We call this schema the MMOG-based Training and Assessment Protocol (M-TAP). It is our goal for M-TAP to become an open standard for experiential e-learning.

We will use M-TAP-to create Scenario Run Specifications (SRSs) that can be embedded within reusable, re-combinable content packages that conform to SCORM 2004. We will demonstrate that a SCORM-conformant LMS can be used to drive team training and assessment in an MMOG and PMT linked to a SCORM Interface Component (SIC). We will use Sequencing and Navigation (SN) rules in the Shareable Content Object (SCO) manifest file to control distribution of SRS content to the MMOG and PMT, adapting delivery in accordance with team-level performance measures defined within the SRS, computed by the PMT, and recorded along with each trainee’s own performance data in SCORM RTE Data Model.

Our specific research activities will be as follows:

1. Define requirements for M-TAP based on a SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis of relevant instructional models, learning technologies, and operational training requirements.

2. Develop the M-TAP schema and create a sample SRS SCO, along with accompanying manifest file containing sequencing rules that map scenario components to objective measures linked to competencies defined using RDCEO and SCORM meta-data.

3. Develop, integrate, and test a SIC. Demonstrate the use of a SCORM-conformant LMS to drive adaptive configuration of an MMOG and PMT system through the delivery of SRS content to a SIC. Develop capability for MMOG and PMT systems to configure themselves in accordance with SRS inputs and to use the SIC to communicate trainee activities and performance assessments to the LMS via the SCORM RTE Application Programming Interface (API). 

4. Define requirements and designs for an E-TASK prototype that could build an SRS SCO in accordance with a competency-based experiential learning framework, using GEM specifications of the objects, events, and conditions that can be simulated within an MMOG, as well as GDM specifications of data that can be logged by the game engine.

5. Implement an E-TASK prototype and use it to build a blended SCO that uses the competency-based framework to integrate relevant didactic content (e.g., doctrinal instruction relevant to a scenario task) and the SRS experiential content. 

6. Validate the effectiveness of M-TAP-based training in a study with representative users from the operational military community.

Together, these activities will result in the development of a unique e-learning capability that leverages existing SCORM technology to configure MMOG and PMT systems in accordance with competency-based experiential training designs.

Technical Approach

Our approach to integrating MMOG-based training into the SCORM paradigm is to (1) develop standards that facilitate adaptive configuration of both scenarios and performance measures and (2) structure content development around formal competency models that enforce pedagogical relationships between experiential and didactic training content. By using standard representations to configure MMOGs and PMTs via SRSs, we will enable interoperability of MMOGs and PMTs and facilitate the use of SCORM sequencing rules to adapt parameterization to meet current trainee learning requirements. SRSs will be componential in structure, allowing them to be reassembled into different combinations that fit different competency-based learning objectives. In the proposed effort, we will develop the M-TAP standard for building SRSs, prototype software components that use and construct SRS SCOs, and evaluated the effectiveness of the resulting technologies and methods.

Major Milestones 

Figure 10 shows a schedule of milestones for a proposed 24 month period performance.
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