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1. Introduction

This document describes the requirements for supporting team training using the components and interfaces being developed for the JADL IPA. Figure 1 illustrates the JADL IPA and the specific components and interfaces that we are designing. In the following sections, we present a training scenario use case to illustrate and motivate our approach, describe the requirements for supporting team training, and describe the requirements for integrating additional IPA components with the SCORM RTE and DTECS.
[image: image1.wmf]Learning Management System

Learning Management System

LTP

4

LTP

4

SCORM Course

SCORM Course

Web Browser

Learner

Learner

Lobby

Distributed

Training Event

Coordination

Service

ß

Schedule Data 

à

Access Learning 

Content

Schedule Training 

Events

Attend Training 

Events

Attend Training 

Events

ß

Learner Profiles 

à

ß

State Data 

à

ß

Learner Profiles 

à

ß

State Data 

à

Sequencing

SCO

LSF

3

SCO

SCO

Global Learner Profile (LP

1

)/SSP

2

Service

ß

LP

1

à

ß

State Data 

à

ß

LP

1

à

ß

State Data 

à

LP

-

Learner Profile

SSP

-

Shared State Persistence

LSF

-

Lightweight Scenario Format

LTP

-

Local Training Package

LP

-

Learner Profile

SSP

-

Shared State Persistence

LSF

-

Lightweight Scenario Format

LTP

-

Local Training Package

ß

Synchronize 

à

Run 

-

Time

Design 

-

Time

LSF

3

Repository

Instructional Designers

Content Creators

Programmers

ADL Registry

Content

Repositories

Create Local Training Packages

Policy Makers

Field Instructors

Rapid Scenario

Development Tools

Rapid Content

Development Tools

HR and Competency Management Systems

Mission Essential

Task Lists

Deploy Rapid

-

Developed Courseware   

ß

Synchronize 

à

Run 

-

Time

Design 

-

Time

Run 

-

Time

Design 

-

Time

LSF

3

Repository

Instructional Designers

Content Creators

Programmers

ADL Registry

Content

Repositories

Create Local Training Packages

Policy Makers

Field Instructors

Rapid Scenario

Development Tools

Rapid Content

Development Tools

HR and Competency Management Systems

Mission Essential

Task Lists

Deploy Rapid

-

Developed Courseware   

Live Event

Game

Other

…

Simulation

Live Event

Game

Other

…

Simulation

Web Services API

LP

1

& LSF

3  

à

LP

1

& LSF

3  

à

Web Services API

Web Services API

Current Effort

Current Web Services APIs


Figure 1: The Integrated Prototype Architecture; the area in blue illustrates the components that we are implementing.
2. Use Case
The following use case describes the steps for supporting team training in the integrated RTE and DTECS.
1. Through interactions with the SCORM RTE, each member of a team is presented with material appropriate to their individual role within the team.

2. Upon the trainee’s completion of appropriate course material, the SCORM sequencing and navigation system encounters a Lightweight Scenario Format (LSF). The LSF includes the information necessary to select experiential training that is appropriate for the role of the trainee within the team. For each individual in the team, the SCORM RTE provides the LSF to the DTECS. 

3. The DTECS compares each trainee’s objectives in the LSF to the training objectives provided by local training systems. The LSF will identify the objectives for the trainee and will be defined in such a way as to ensure that the selected Local Training Package meets the training requirements of the entire team. The Local Training Packages at each DTECS comprise the roles and training objectives that can be supported by local training system configurations. By comparing the objectives in the LSF with the objectives in the Local Training Packages, the DTECS selects an appropriate Local Training Package, as illustrated in Figure 2. 
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Figure 2: Both the Trainee’s Objectives and the Team’s Objectives must be met.
4. After matching the Local Training Package to an LSF, the DTECS creates a training event based on the information in that package. There are several ways in which the training event can be created, including by the instructor, by the DTECS, and by the trainees.

5. The DTECS sends a reference to the Lobby web page for the training event to the SCORM RTE. One component of the DTECS is a web server that provides a Lobby, implemented as a web page, for trainees to “check in” and start training. 

6. The SCORM RTE delivers the reference for the Lobby to the user’s web browser. From the user’s point of view, the Lobby web page is displayed as if it was another Sharable Content Object (SCO) in the course; the interaction with the DTECS is completely invisible. The Authentication API on the DTECS permits the SCORM RTE to handle user authentication with the DTECS in the background. The user is not required to separately log in to the DTECS.

7. After all the team members have entered the Lobby and indicated their readiness to proceed, using the Lobby web page controls (e.g., hitting a “Start” button), a trainee designated as a “Session Master” starts the training session. In response to this single user input, the DTECS remotely starts training systems on each team member’s machine. The configurations of the training systems that provide training appropriate to each team member’s objectives are determined from the information in the Local Training Package. 

8. When each training system is launched, the DTECS provides it with a reference to its web-services-based interface. As trainees interact with the training systems, the training systems report their performance in meeting objectives to the DTECS. The DTECS communicates this information to the SCORM RTE and may store it in a local repository of training records. The SCORM Sequencer uses this information to select the next SCO for each trainee in the team, and, if appropriate, stores the results in a Global Learner/ Shared State Persistence repository.

3. Team Training Requirements

This section describes requirements for supporting team training in the IPA. The use case outlined above illustrates only one of several strategies that can be used to match team members to appropriate training. In this section, we present three different scenarios for matching team members to appropriate training, and then describe in more detail the requirements for defining teams (indicating team membership, retrieving team records, matching training to teams, etc.) in order to support these scenarios.

Team training should be supported both in and outside the classroom. A team can train together in a classroom, but also can train together in less formal settings to prepare for, or to reinforce, classroom lessons learned. Hence, it is important to support formal instructor-assigned training as well as user-initiated, “ad-hoc” practice. In a classroom setting all the trainees work their way through appropriate SCORM courses. Eventually, one trainee reaches the LSF in a SCORM course; the RTE transmits the LSF to the DTECS, together with the user and team identification, and the DTECS either selects an appropriate Local Training Package and creates a training event from it, or the DTECS selects a previously created training event. There are several possible approaches for creating a training event, all of which may be valid under different circumstances.

1. Trainees choose their own role, i.e., “free-practice” training. 

In this case, illustrated in Figure 3, the LSF is designed to match any role in a Local Training Package. The DTECS selects the Local Training Package. If there is a training event corresponding to that package, the DTECS presents the Lobby; in the Lobby, the trainee selects a role. If there is no training event corresponding to that package, the DTECS creates a training event, and proceeds to the Lobby as above. 
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Figure 3: Free Practice: Any role is an appropriate choice.
2. An instructor creates a training event and assigns each user a specific role in that event.

In this case, illustrated in Figure 4, the LSF is designed to match the roles in a Local Training Package, but the instructor’s assignments disambiguates any role choices. The DTECS selects the Local Training Package and notes that there is a training event corresponding to that package. The DTECS determines whether any of the roles in the training event have been assigned to a user, and if so, presents the Lobby with the user already assigned to the role.
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Figure 4: Instructor Assigned Roles

3. The DTECS assigns roles based on individual trainees’ objectives. 

This is an extension of the current strategy for individual training, and is also the strategy presented in the use case in section 1. The DTECS matches the user to a role based on the objectives specified in the LSF, as illustrated in Figure 5. In this case, the LSFs of the team members match specific roles in the Local Training Package. The DTECS creates a training event, if one does not exist, and assigns each trainee to the appropriate role in the event based on the information in the LSF.
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Figure 5: DTECS assigns roles automatically based on objectives in LSF.
3.1 Definition of Team

We envision supporting two types of teams: “ad hoc” and “formal” teams. In an ad-hoc team a DTECS simply allows individuals to train together as a team for a single training event. The DTECS will record scores for those individuals, and those scores may be accessed by the names of the individuals or by the date and time of the event. A formal definition of a team would add nothing to this particular scenario, which is already achievable within the DTECS.

A formal concept of team is required, however, if their performance as a team is to be recorded and tracked. Therefore, we define a team as any collection of individuals that is intended to persist beyond a single training event and for which the ability to access scores as a team is important.

In determining how to support formal teams, we considered the following use case:

1.
An instructor has a class of students who will participate in experiential training. The instructor divides the class into distinct teams. For example, many simulations support training in which a “red” team competes against a “blue” team. Another example is team convoy training, in which the class of students is divided into multiple groups, and each group occupies a single vehicle in the convoy simulation.

2.
We assume that at some later time, the trainee, instructor, or others will want to access training records (such as the scores against training objectives within a team training experience) for the team.

This use case produces several requirements for supporting the team concept:

1.
Trainees may be members of multiple teams. A trainee may be part of Team A in his convoy training course and part of the Red Team in his joint task force training course.

2.
Teams may be fairly fluid in their composition. It is not sufficient to indicate that Joe Smith is a member of Team A in the Convoy Training Course. That may be true one day, but the next day, the instructor may re-organize the teams, making Bob Green a member of Team A, and moving Joe Smith to Team B.

3.
In order to be able to retrieve training records for a team, the team must be uniquely identifiable over the period of time for which the records are maintained. Although this period of time isn’t defined, it’s reasonable to consider being able to access records over at least the past few years. We assume that the team can be uniquely identified by:

a.
The organization (which could be a school house, a forward deployed unit, etc.)

b.
The instance of the course (which is assumed to be uniquely identified within the organization), i.e., Convoy Training 101, Section A.
c.
A unique team name within the instance of the course.
In order to handle the changing composition of teams over time, team membership is defined by a series of records that include:

User name, Team name, Start Time, End Time

For example:


Joe Smith, Team A, 5/2/2007:0900, 5/2/2007:1000


Joe Smith, Team B, 5/3/2007:0900, 5/3/2007:1000


Joe Smith, Team B, 5/3/2007:1200, present


Bob Green, Team A, 5/3/2007:0900, 5/3/2007:1000

3.2 Identifying Team Membership

Because an individual can join several teams, and because a trainee may wish to train as an individual or in an ad-hoc team, the relevant team membership for a particular trainee within a training session will have to be indicated by the trainee. This should be done in a way requiring minimal interaction and information from the trainee.

As much of the team namespace as possible should be inferred. For example, when a student at a university checks their grades online, they are not queried for the name of the university. Likewise, when they drill-down to see scores on tests within a course, they are not repeatedly queried for the name of the course. 

A guiding principle in the system requirements is that the user (instructor or trainee) should provide the minimum information needed to identify the team, and the system should use the current context (organization, course, etc.) to establish the namespace of the team, and hence its complete, and unique name.

3.3 Accessing Training Records for a Team

Training records for a team should be accessible to the instructor and others. It is not sufficient for the DTECS to record scores on an individual basis and report those scores based on team membership at the time of the record, as a trainee may be a member of multiple teams at once, or may have trained on an ad-hoc basis.

Therefore, a means of tagging a training record with relevant team information is required. This must be done on the individual training role level, as a single event can require the participation of multiple teams, as in the “red” and “blue” competition example given above. 
3.4 Modifications to IPA Components to Support Team Training

Modifications needed to support team training should be restricted to as few IPA components as possible, to eliminate complications arising from synchronization across components and to simplify the enhancement of this proof-of-concept system to support teams.

Fortunately, the modifications can be confined almost entirely to the DTECS. The SCORM RTE does not need to support the concept of teams, because teams only come together within the experiential training component of a course. Insofar as SCORM training varies based on the role occupied within a team, such adaptation can be accomplished strictly through the use of different course material for each role.

Because teams exist apart from any one particular DTECS (as different DTECS may offer different training systems useful to the same team), ultimately team information ought to be stored in a single repository within a separate IPA component, most likely combined with the global user database. For development purposes and to support end-to-end demonstrations, teams will be defined within the DTECS. Support for teams will be developed in such a way as to permit easy separation of that support and later inclusion in a global learner profile system, if appropriate. The DTECS web services interface will be extended to handle defining and manipulating teams, thus making this functionality readily available to other IPA components.

The DTECS will therefore require web-based interfaces to create and delete teams, add and remove members from teams, and retrieve training records by team name, as well as membership records for individuals.

3.5 Matching Training to a Team
When a trainee is participating in an integrated SCORM and experiential training course as part of a team, the DTECS must be alerted to the team identity of the trainee for experiential training events. This is necessary both because the DTECS must correctly restrict training roles for that event to appropriate team members, and because the DTECS must mark the training records so that later they can be accessed by team name. The DTECS should assign each trainee to a training event that not only satisfies his or her objectives, but also satisfies the objectives of all of his or her teammates. 

LSFs intended for team training will need to be distinguished from LSFs intended for individual training. Without this distinction, a DTECS could mistakenly assign a member of a team to a training event that only fulfills an objective of his LSF without providing training for the rest of the team.

One possible solution is simply to name team LSFs differently than individual LSFs. For example, an LSF for individual convoy training might be named “Learn to Drive – Individual,” while “Learn to Drive – Team” would indicate a team training LSF. In order to force the DTECS to select team appropriate training packages for that LSF, team LSFs should be mapped to DTECS objectives that are present only in training packages that meet the full team requirements. For example, the DTECS objective “Learn to Drive” might be met by any number of team or individual training packages, but the DTECS objective “Interact with the Radio Operator” would be present only in training packages appropriate for team training; that is, containing at least one radio operator role. It might be possible for future development to enforce these conventions when the objectives and packages are created, but this is not an immediate requirement.

An area of complexity involves training packages intended to train more than one team, whether competitively or cooperatively. Such packages may have several identical roles, one for each team. In cases like these, a mechanism is needed to ensure that teams are matched together appropriately – simply finding the correct roles for all teammates within a single training package is not sufficient. One possible solution is to allow training-package designers to assign roles to “abstract teams.”  Once a single role from an abstract team is filled by a trainee, no other roles assigned to that abstract team may be filled by someone who is not a member of the first trainee’s team. Mechanisms would be needed for allowing an arbitrary number of “abstract team units” (for example, a convoy training program may allow any number of three-person-truck teams), as well as allowing instructors to quickly and intuitively assign whole teams to abstract team units prior to simulation time.

3.6 Rendezvous for Team Training
Because the instruction provided by SCORM allows students to progress at their own pace, team members might reach the experiential portion of the course at different times. Therefore, a mechanism is needed for notifying trainees when the training event is about to start.

SCORM courses for team training can use the “choice” mechanism in SCORM sequencing and navigation in order to allow trainees to continue training on SCORM content while waiting for their teammates to be ready for team-training events. However, a further mechanism is required for teammates to be notified when everyone is ready for a team-training event. An out-of-band chat program might be used to alert all trainees to “return to the lobby” for an imminent training event. Adding a lightweight Javascript chat-and-notification service is a possibility that will be explored. Such a utility could be used to notify trainees in any phase of the training session that an event is ready.

4. Requirements for Supporting the IPA

In order to support an end-to-end demonstration for integrating SCORM and experiential training both for individuals and teams, the SCORM RTE and DTECS have been designed to include all necessary functionality. However, as additional IPA components are developed, some of this functionality should be migrated to these components to provide a more modular design. This design will allow future developers, including commercial vendors, to provide components of the IPA, provided that they implement the interfaces being defined for these components. In this section, we describe the requirements for the major components of the IPA, beyond the SCORM RTE and DTECS. 
4.1 Development of a Common Objective Repository

The SCORM RTE, DTECS, and training systems interact primarily by identifying training objectives (an LSF is essentially a set of objectives) and setting, mapping and exchanging scores on those objectives. This requires that several components in the IPA  identify objectives in a uniform way. Currently, no mechanism exists for ensuring that objectives are uniquely and consistently defined across components of the IPA. Objectives must be entered manually in a number of places, in code and data structures often developed by different parties, which provides an opportunity for error. Support is needed for guaranteeing the uniformity of objective nomenclature across the IPA, and to simplify the process of developing integrated SCORM and experiential training.

A common objective repository separate from the DTECS and SCORM RTE would greatly simplify the course-design process. By allowing LSFs to be published to the repository and providing a web service interface to the repository, both the DTECS and SCORM course-design tools will have access to a uniform set of LSF names, independent of the number of DTECSs available. A SCORM course editor could interact with the repository to provide the designer with a list of available LSFs and the objectives they meet, along with automated assistance for integrating that information into the course manifest with reduced potential for error.

An LSF repository ought to include at least the following information for each LSF:

· A globally unique identifier.
· A general description of its contents, perhaps providing an example of a training system that fulfills it.
· The names of the SCORM objectives modified by the LSF.
Because this information would be equally useful for traditional SCOs, such a repository might be expanded to support those as well. A course designer would no longer need to search within the SCO to determine the local objectives being modified. Course designers would have simple and reliable access to objectives, allowing more of the design process to be automated. The repository should conform to and integrate with existing ADL repositories as much as possible.

Finally, the repository should integrate with the Global Learner Profile so that the same objective space (or appropriately mapped objectives) can be used to both specify the trainee’s requirements and the training provided by SCORM courses and experiential training events.

4.2 The Global Learner Profile/Shared State Persistence Component

In order to facilitate transparent, simple user login and maintenance of user records independently of a particular implementation of a DTECS or SCORM RTE, a common user database shared by all IPA components is required. If a “Global Learner Profile/Shared State Persistence” component exists as illustrated in the JADL IPA, using it will be the preferable option. Otherwise, such a component might be provided by modifying the DTECS web service interface to expose the user database. The API could then be implemented later by an independent global user repository, without needing to modify the other components in the architecture.

Primary considerations in the development of a common user database include:

· Security – Sensitive services should be available only to the appropriate components of the IPA.
· Namespace Conflicts – A simple means to map a global learner profile with a local user profile might be needed.
· Ease of Use – A single sign-on across the SCORM RTE, DTECS and training systems should be supported.
· Interfaces with Other IPA Components – The ability to define, modify, and retrieve user information in the DTECS and SCORM RTE as necessary, including the ability to assign user training objectives and update user training records.
4.3 The ADL Registry
The DTECS enhancements will be designed to be readily adaptable to interface with the ADL Registry. We will investigate ways in which the registry may be used to store not only SCORM content, but also integrated SCORM and experiential training courses. We will produce guidelines for registering the experiential portion of these courses, based, for example, on the training objectives provided by the courses or on the training packages used as templates for the experiential training events. Although both objectives and training packages are currently stored locally at the DTECS, this information could be stored in the ADL registry in order to facilitate re-use across DTECSs.

5. Summary of Needed Modifications to IPA Components

In this section we summarize the requirements for enhancing the SCORM RTE and DTECS and their associated APIs and data structures in order to support team, as well as individual training. These requirements have been described in more detail above, and are simply summarized here.

5.1 DTECS

The bulk of the changes to the IPA needed to support team training will be concentrated in the DTECS, as team training applies to experiential training rather than traditional SCORM training. The DTECS will need to be modified to support the creation and management of formal teams, as well as the creation and retrieval of team training records.

5.1.1 Authentication API

Changes will be required to the trainee authentication process, which supports single sign-on across the SCORM RTE and DTECS, only insofar as they are necessitated by further development of a Global Learner Repository. Because teams are identified only at the DTECS, and not at the SCORM RTE, a separate authentication mechanism is not required for teams.

5.1.2 Training Selection, Configuration, and Scheduling API

This aspect of the DTECS will need to be modified to support the division of roles in a training event according to team membership and the appropriate assignment of trainees to event roles based on that membership.

5.1.3 Lobby API

The lobby will need modification only if needed to alert trainees participating in the SCORM portion of the course that the experiential training event is ready.

5.2 DTECS Discovery

The DTECS Discovery Mechanism may be extended to aid course design tools in locating available LSFs and incorporating objective information into course manifests. This may require interfacing with the global objective database. The process of registering and finding DTECSs itself should not require changes.

5.3 SCORM RTE Web Services API

The web service interface to the SCORM RTE should not require changes.

5.4 Data Structures

5.4.1 LSF

The LSF data structure should not require any changes to support team training.

5.4.2 Local Training Package

A Local Training Package may be intended for an individual, an ad-hoc gathering of players, a single team, multiple teams, or any combination of these. Because a single training package could be used for a multiple team training experience, a means to indicate which roles belong to which teams is necessary so that trainees will not be incorrectly assigned to a competing or otherwise incorrect team role at training time. The training package data structure should be modified to provide this support.

5.5 Repositories

5.5.1 Learner Profile and Training Record Repository

Although user information and training records are currently maintained separately by the DTECS and SCORM RTE, this information may eventually be unified into a single, separate repository, or possibly exposed as a separate web service on the DTECS while retaining the current DTECS infrastructure. The learner profile repository will thus be made public and developed to allow seamless and secure single login procedures.

5.5.2 Local Training Package Repository

The local training package at the DTECS level may be changed to accommodate abstract teams to support training event creation and team assignment at simulation time. 
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