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NOTE:

This document is a detailed design for the demonstration scenario of this project. Forterra uses design documents to guide development. Changes will occur during implementation
Overview

Purpose

The overall goal of this project is to show how SCORM Sharable Content Objects (SCOs) can be integrated with multiplayer game environments to provide team training applications. This integration has the potential to create a virtual world where users can access any available and relevant training content in an online environment, where they can interact freely with other learners and instructor/facilitators. 

Phase I of this project performed an analysis of the instructional medium and provided a high level vision of how this purpose could be achieved using the OLIVE (Online Interactive Virtual Environment) system. 

Objectives

The objective in Phase II is the creation of a software package that demonstrates the integration of SCORM-compliant learning material with the OLIVE system. This software package will support a demonstration scenario involving IED training and associated demonstration SCORM material, as defined in the Scenario Design (delivered December 21, 2007). This scenario will run on the OLIVE system. The definition of OLIVE’s client and server platforms was provided in the final report for phase I (pages 40-41) and has not changed.

Specific objectives for integrating SCORM into the OLIVE system, as described in the Phase I, include the following:

· Users can activate various SCOs while in the OLIVE 3D virtual world.

· SCOs can be linked to objects in OLIVE ("Specific SCORM-Calling Objects")

· SCOs can be presented by instructor/facilitators to learners in OLIVE. ("Leader SCORM-Calling Objects")

· SCOs are generally accessible within OLIVE for reference by users as desired.("General SCORM-Calling Objects")

· Users can remain immersed in OLIVE while using SCO material.

· Users can easily switch between OLIVE activities and SCORM activities.

· The demonstration scenario with SCOs can be run in OLIVE.

Approach

Forterra is using an iterative, or cyclic, development methodology in Phase II. Each iteration (cycle) includes initial definition and design, development of code and supporting assets, debugging and evaluation. Cycles are between 2 and 4 weeks long. This design document is the result of an initial cycle. Forterra anticipates at least three more cycles before completion.

This software development methodology  is different from a traditional "waterfall" plan, where a design is created, all development is done in accordance with the original design, and then final testing confirms that development meets the original plan.

The advantage of iterative (cyclic) development is that you can use the work and evaluations of early iterations, including experiments with early versions of the software, to guide subsequent development. The initial design is a strategic guide to overall goals and informs the next iteration (cycle). It is not an ironclad blueprint. As a result, this design document is not an exact and definitive guide to the final version of the OLIVE demonstrating the objectives of this project. Appearance, user interface and details of functionality can and will change as development progresses from iteration to iteration. Therefore, this design document only reflects the design plans at this point in time. 
Major Features

Architectural additions will be made to the OLIVE platform. In Phase I Forterra presented major conceptual features that will be added to OLIVE, which are summarized below. As Forterra analyzed each feature and did detailed design work, the knowledge gained informed choices about functionality and detailed design.
OLIVE-SCO View

The OLIVE-SCO View changes the user's normal OLIVE interface into a custom OLIVE-SCO interface that displays SCORM-compliant while maintaining the user's presence in the OLIVE world. The user is free to select and operate controls in the game world or to use the controls on the SCO pages. As the users are using the SCO they can simultaneously see and hear what is happening in OLIVE's game world. This includes the ability to hear any audio in the SCO as well as hearing OLIVE's audio, and controlling the volume balance between the two.
Specific SCORM-Calling Objects

These link objects in the 3D virtual world to specific SCOs. An example of this might be an object within the 3D virtual environment representing an injured person. That object (the injured person) could link to a First Aid instructional SCO.

Each user interacts with specific objects independently. Therefore, two or more users could access a SCO associated with a specific object. Each user could then progress through their SCO independently.

Originally, Forterra envisioned that users would always directly interact with an object to activate the SCO. However, in some training cases it is inappropriate for users to closely approach an object to achieve “direct” inaction. For example, when a soldier spots an IED, in some cases the proper procedure can be to stay a significant distance away, rather than closely approach the object. Therefore, Forterra adopted a "broadcast" strategy that alerts users whenever their avatar is within range of the object. The range is configurable for a given object. 

Leader SCORM-Calling Objects

These objects allow instructor/facilitators to present a SCO to learners within the 3D virtual world, and potentially to guide them through the SCO. This functionality exists because Phase I clearly identified that the presence of instructor/facilitators, in-world, is a key benefit in 3D virtual world training.
During the IPR meeting in which the phase I report was presented, Joint ADL Co-Lab commented on the potential complexity of this functionality. This was correct. Subsequently Forterra has divided this functionality into two subsets, named after two common educational paradigms: "Lab Mode" and "Lecture Mode." 

"Lab Mode" 

In this use case, an instructor/facilitator makes SCOs available to learners within the 3D virtual world. This could be done by the instructor/facilitator taking an appropriate object from their inventory and either holding it or placing it in the world. Learners could then access the SCO. 

From the software architecture perspective, these objects are functionally very similar to specific objects (above). The primary difference is that these objects must have higher priority. This prevents the situation where an instructor/facilitator’s SCO is not seen because a learner happens to be too close to something else.

Details of this mode are described below. Forterra will implement this mode..

"Lecture Mode" 

This is a more advanced use case for Leader SCORM-Calling Objects. Here the instructor/facilitator accesses a SCO as in Lab Mode, then uses a special control to "push" or "share" specific content within the SCO, page by page, to learners within range. This is akin to a lecturer going through a PowerPoint presentation page by page, with every learner seeing the same page as the lecturer.

As noted by Joint ADL Co-Lab during the IPR after Phase I, this is technologically very challenging. There is no universal method for accessing individual pages or content items within a SCO, and thus no reliable way to share it via SCORM. Nevertheless, there are potential solutions. Forterra considers this an important use case and intends to continue its technology experiments to find a solution. There is a possibility, but no certainty, that a prototype solution for this mode can be found during this project.

General SCORM-Calling Objects

When an avatar is not within range of either a Specific SCORM-Calling Object, or a Leader SCORM-Calling Object, a method should exist for that avatar to access SCOs.

Phase I defined a General SCORM-Calling Object for this situation. This general object provides "default" content to an avatar. In the demonstration scenario this default will be an general index into all the SCO material in that scenario. This will allow a learner to reference SCO content anywhere and any time in the virtual world.

Unlike Leader SCORM-Calling Objects, the general object has no range. Forterra is investigating the possibility that a physical in-world object may be an unnecessary complexity, and that this functionality can be invoked by a GUI element within OLIVE.

OLIVE Software Architecture

SCORM-Calling Architectural Components

Forterra's internal software architecture terms are in blue for ease of understanding.
SCO Identification (SCO ID) Addressing and VE-SCORM Interface

OLIVE will communicate with the SCORM player to launch SCOs using a simple, initial version of the VE-SCORM interface described in the Phase I report. For this project and demonstration scenario, the Rustici Software SCORM player will be used. This player uses the Rustici SCORM engine that is ADL certified. Forterra will use the API for this engine to reference and launch SCOs.

Shared Content Publisher
This is a component that can be added to most world objects in OLIVE (see world object, below). The publisher references specific content data and presentation information. For the purposes of this project, the reference is to a SCO ID and a distance value. In addition it contains a reference that includes a web browser is used to present the SCO. Finally, this component may include an interface for users to set these properties.
Conceptually, this component will "broadcast" the existence of the SCO to OLIVE's internal communications system. 

World Content Object
World Content Objects are any OLIVE world objects with a Shared Content Publisher attached. A World Content Object may be placed in the world, or an avatar could hold it.  World objects are already part of the OLIVE system. OLIVE also has the core technology to add components to objects, all prerequisites for World Content Objects. 
For example, a World Content Object might be a PDA carried by an avatar, or it might be an object of interest in the OLIVE world. In the latter case, the object could be anything from a computer on a desk to an IED within a pile of trash.

Shared Content Manager 

This independent component within OLIVE receives content from all Shared Content Publishers. It determines if any content is within range of the user's avatar. If more than one content is within range, it uses priority (first) and then distance (nearest) to select the content. 

Shared Content GUI Alert
If the Shared Content Manager indicates and selects content, this component alerts the user to its presence via a graphic user interface (GUI) element. If the user interacts with this element, the presentation method stored in the Shared Content Publisher is activated. In this case, a web browser would be activated to display the SCO. This then triggers the Browser COM to invoke the OLIVE-SCO View Layout (see below).

Note that the user has the option to ignore the GUI alert, in which case the content is not presented (i.e., no browser is launched and no SCO is seen). 
OLIVE-SCO Architectural Components

These components invoke the user's web browser alongside a reduced version of the OLIVE 3D virtual world.

Browser COM
Through the use of Microsoft’s COM interface framework, OLIVE will invoke and control a Microsoft Internet Explorer session, if Internet Explorer is installed on the user computer.

This method does not apply to other browsers. Forterra will investigate alternatives that would allow OLIVE to call Firefox as time and project resources permit (see experimental work, below).

OLIVE-SCO View Layout
This is a specific tiled window layout that includes both the user's web browser and the OLIVE 3D display. This layout includes support for all the user interface elements of the OLIVE-SCO view described below .

Interface: The OLIVE-SCO View

Introduction

The illustrations below show Foterra’s current GUI (graphical user interface) design approach for the OLIVE-SCO view. The exact appearance and arrangement of controls are subject to change during development.
Specific SCORM-Calling Objects
The OLIVE View

Below is an example of a typical OLIVE screen showing an avatar in a 3D environment -- in this case a military checkpoint in a Middle Eastern city. Near the avatar is a World Content Object. For example, this object might be the remains of an IED explosion. The explosion remains have been configured to be a Specific SCORM-Calling Object.

The Shared Content Publisher on the object has broadcast its existence within OLIVE. Thus Shared Content Manager knows it exists, knows its priority, and knows its broadcast distance. If the user’s avatar is within range, the Shared Content Manager delivers the content to the Shared Content GUI Alert. This component then displays the "Launch SCO" button on the screen to the user.
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(Design concept illustration only, actual graphical treatment may vary)

If the user had been beyond the specified distance from the object, no button would appear. 

If the user is within range of multiple World Content Objects, the object with the highest priority is selected by the Shared Content Manager (Leader objects have priority over Specific objects).

If two objects have equal priority, the object closest to the user is selected by the Shared Content Manager.

The user then has the option to activate (click on) the GUI element. Clicking on the GUI element activates the presentation method for the content. In this case, it starts the process of displaying the OLIVE-SCO view, with the SCO displayed within the browser.

The OLIVE-SCO View

The OLIVE-SCO view is displayed when called by the Shared Content GUI Alert.

First the Browser COM invokes and controls a Microsoft Internet Explorer session (if it is installed on the user’s computer). The SCO launches and begins in the SCORM player. The OLIVE-SCO view occurs. This is a specific tiled window layout that includes the user's web browser and a reduced OLIVE 3D display. A design concept for this display appears below.
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(Design concept illustration only, actual graphical treatment may vary)

The web browser could include full navigation controls (as shown above), or could remove those controls, limiting navigation strictly what is available within the SCO.  
As described in the Phase I report, the browser supports an 800x600 viewing area. The remaining viewing area is used by a reduced size OLIVE window aligned to the edge of the web browser window. Minimum screen width to support this side-by-side view is 1200 pixels. If the screen is wider than 1200 pixels (widths of 1280 and 1600 pixels are common), the OLIVE 3D view expands in width to accommodate.

The user is free to select and operate controls in the game world, or to use the controls on the SCO pages. The OLIVE 3D game world remains "live," so users can continue to see and hear what is happening "in-world." 

The user has a subset of the normal OLIVE controls available within this smaller view. This subset is planned to include the following functionality:

· Ability to talk and listen within OLIVE

· Ability to talk and listen on radios within OLIVE (for long-distance communication)

· Ability to make basic gestures within OLIVE, especially a "raise hand" (wave) gesture

· Ability to move within OLIVE

· Ability to interact with 3D objects within OLIVE

In addition, Forterra is examining the value of supporting text chat within the reduced OLIVE interface.

The user can hear any audio in the SCO as well as hearing OLIVE's audio. The user should be able to control the volume balance between the two.

While an avatar is viewing a SCO “in world” that avatar will assume a special SCO-viewing pose. This communicates to others (especially an instructor/facilitator) that the avatar has a SCO active. Any additional monitoring of the user's interaction with the SCO follows normal SCORM standards (i.e., is the responsibility of the SCORM player).
The "Launch SCO" button may remain in this view to support various special cases. These may include a Leader SCORM-Calling Object appearing within range, or the user moving within the 3D world a sufficient distance to make a different SCORM-Calling Object active.

If the avatar should move beyond the broadcast distance of the World Content Object, the OLIVE-SCO view changes back to the normal OLIVE view. 

The user has the option to temporarily dismiss the OLIVE-SCO view, then restore it. This gives the user the ability to access the full OLIVE control set for a period of time, then return to the OLIVE-SCO view.

Leader SCORM-Calling Objects 

"Lab Mode" Use Case

In the "Lab Mode" use case, an avatar takes a World Content Object from their inventory and either places it in their hands, or places it in the world. World Content Objects are inactive when in inventory, but become active when in hand or in the world.

In the Shared Content Publisher's content for that object, all leader objects have a higher priority than all specific objects. This means that when an avatar (typically the instructor/facilitator) makes such an object active, the Shared Content Manager will notify all avatars in range that higher priority content now exists. A Shared Content GUI Alert appears, allowing all avatars within distance to view the content. In this way an instructor/facilitator can "override" specific objects with whatever content or lesson they deem appropriate.

Forterra may make the "Lab Mode" universally available to all avatars, or all avatars with instructor/facilitator capabilities, via the OLIVE GUI. This would be instead of creating specific World Content Objects. User testing will affect the final choice of activation method.

“Lecture Mode” Use Case
This mode is experimental. See the experimental section (below) for details.

General SCORM-Calling Objects
This is a special World Content Object that may be made available to an avatar. When this object is held by the avatar, the Shared Content Publisher puts into the Shared Content Manager a special low-priority entry. If no higher priority Content Object is within range, this special object is selected and the Shared Content GUI Alert occurs.

The content of this general object is a default list of SCO material appropriate to the training environment. This allows avatars with General objects can access appropriate SCO material at any time, even if no specific object or leader object is present.

As with Leader objects, Forterra is may make this functionality available via an object, as described above, or directly available at any time via an additional GUI element within OLIVE's controls. As with Leader Objects, user testing will affect the final choice of method.

Experimental Work

Forterra wishes to pursue a select number of experimental avenues, as time and resources permit. Each of these significantly enhances OLIVE's ability to display SCORM-compliant material in a 3D virtual world. All the experimental work listed below has a lower priority than the features described above. A usable prototype may not emerge for this experimental work.

"Lecture Mode" for Leader SCORM-Calling Objects
The Lecture Mode for the Leader SCORM-Calling Object gives an instructor/facilitator avatar the ability to "push" whatever SCO content they are viewing to all learners within range. The instructor can move through this SCO content page by page, with learners also progressing through the same content, page by page, at the same time. 
The Phase I results stressed the importance of Instructor/Facilitators in massively multiplayer online learning environments. Forterra has examined and discarded one technological avenue, but has an alternative that is promising. Resources permitting, it plans to pursue this because Forterra believes potential benefit is very large. It is not possible to predict whether the prototype will be successful.

Projecting SCORM Material Into Game Worlds
In addition to the Leader SCORM-Calling Object, Forterra is currently experimenting with technology to display images, including web pages, on a 3D surface within the OLIVE world. Early experiments using PowerPoint content have been successful.

For example, an instructor/facilitator could have 3D objects representing a projection screen and speakers within the 3D virtual world. These would be World Content Objects. When activated by the instructor/facilitator, images and audio would occur within the 3D world. It is further possible that these images could be SCO contents. 
This technology is related to the needs of the Leader SCORM-Calling Object "Lecture Mode" (above). In that content must be extracted and displayed, this time within the 3D world instead of in a separate window beside the 3D world.

Firefox Browser Support

Through the use of Microsoft’s COM interface framework, OLIVE will invoke and control a Microsoft Internet Explorer session. This method does not apply to other browsers. As time and resources permit, Forterra will investigate alternatives that would allow OLIVE to invoke and control a Firefox session.
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