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Abstract
The instructional capabilities team would like to propose that SCORM 2.0 be designed in order to facilitate and further support team-based learning (TBL). TBL can take the form of synchronous collaboration during learning activities and/or evaluation (synchronous or asynchronous). This paper provides references documenting the effectiveness of TBL in instructional settings, examples of how TBL could be integrated with SCORM, and the potential benefits and implications of TBL integration with the SCORM 2.0 standard.
Team-Based Learning Effectiveness
The integration of team-based learning in instructional settings has proven an effective learning strategy multiple times in multiple studies (Clark, Nguyen, Bray & Levine, 2008; Haberyan, 2007; Thompson, Schneider, Haidet, Levine, McMahon, Perkowski & Richards, 2007).
Many educators are moving away from the typical lecture-style teaching, and on to more interactive, engaging learning methods such as team-based learning (Lightner, Bober, & Willi, 2007) Many of the benefits from the team-learning model (Michaelson, 1992) include active engagement in problem-solving, group collaboration, learning how to deal with other people, leadership skills, self-esteem, awareness of the diversity of settings, deeper learning, and better retention of course content. (Lancaster & Strand, 2001) 
Two features distinguish team-based learning from other forms of teaching with small groups. First, teams are distinct from, and more powerful, than groups. Once students begin to trust one another and develop a commitment to the goals and welfare of the group, they become a team. When a team comes together its members can accomplish tasks that no single individual, or a newly-formed group, could complete. Second, the whole of a team is greater than the sum of the parts. When a functional team joins intellectual power, they synergize one another’s intelligence and end up creating more than if they engaged in the learning individually (Michaelson, Knight, & Fink, 2004).
Thompson, et al., (2007) found in 2003 that the inclusion of team-based learning principles at 10 different medical schools in medical education had a positive effect on learning. Haberyan (2007), in a study with undergraduate students enrolled in an industrial/organizational psychology course found that students who participated in team-based learning reported a significant number more correct answers on their post-test when compared to their pre-tests. Also, students in this study expressed that they felt they learned more when using team-based learning and would be interested in taking another course using team-based learning. Students in this industrial/organizational psychology study, when compared to lecture based courses, found team-based learning to be more effective for applying course information, more motivating, more interesting, more enjoyable, and more fun. Finally, Clark et. al, (2008) found that students who used team-based learning, within an undergraduate nursing course, met course objectives with fewer lectures, did not require additional faculty to function, and increased their team-building and communication skills to solve complex clinical problems. 

Each of the above-mentioned studies showed a significant increase in learning and performance outcomes when students engaged in team-based learning practices.
Although peer feedback mechanisms are sometimes criticized as providing the tools encouraging “the blind to lead the blind,” with the appropriate scaffolding in place, teams should be able to rise above such claims and show measurable increases in learning.  It is therefore proposed that SCORM 2.0 integrate TBL in order to leverage the strengths associated with the learning strategy in an effort to further increase trainees’ performance across multiple learning domains.  The following section outlines some examples of how SCORM 2.0 could be designed to support TBL.
Example of TBL integrated with SCORM
Currently, courses designed using SCORM can integrate some elements of TBL. For example, chat functions can be added to SCOs in order to provide collaboration and peer review by multiple learners. The exchange of ideas can serve very useful for learners as they interact with and glean insights from one another throughout the SCOs. This chat function, however, is dependent upon learners synchronously proceeding through the SCOs. 
Another possible application of TBL within the current SCORM environment would be to have the learners progress through the SCOs as a team. This is not ideal as most likely team members would have to all congregate around a computer to complete the training. However, these learners would be engaging in many of the strengths associated with TBL. An additional limitation with this application of TBL within the SCORM environment is that these assessments only report a single team report, versus individual scores that were considered in the team report.  
The above-mentioned uses of TBL that can currently be applied within a SCORM environment could enhance learner performance and add value to any training; however, to harness the full power of TBL, SCORM should be extended as is described in the following example. 
Consider an intelligence training consisting of three learners. Each learner could potentially come to the training with differing backgrounds. These three learners, if arriving with different backgrounds, would also most likely desire different learning outcomes from the training. Under current SCORM capabilities, an e-learning aggregation can easily be designed wherein learners could test out of certain topics not relevant to their learning needs and/or not interesting to them –and focus on learning the relevant topics.
However, the paradigm of training exclusively on “need or want to know” content while ignoring continued reinforcement and development of skills already acquired to a competent level could shift to allow learners to reach deeper into the finer subtleties  of their specific learning area. This could take place if a dynamic environment was designed wherein each learner could focus on his/her specific area of interest, in a dynamic, collaborative way where the effects of one learner would affect another learner’s performance. Each learner benefits from (and potentially learns about) the expertise inherent in the inputs to their tasks from other team members and contributes their expertise to others. 

Each learner could work in his/her separate role, which could be a separate SCO, within the larger context of intelligence as a whole. If learner 1 came from a decision making background (in a leadership position such as a commanding officer (CO)), then that learner would work in the decision making SCO. If learner 2 came from an intelligence analysis background, then that learner would work in the analysis SCO. If learner 3 came from a collections background, then that learner would work in the collections SCO. All three SCOs would be under the umbrella of one intelligence training aggregation and could be assessed in multiple ways which will be discussed further in the next section of the document. 
The question can be raised: why not simply create a simulation to fulfill this type of training need? A simulation could indeed cover this training need, for one learner at a time. However, to take advantage of the benefits of TBL while optimizing for reuse and interoperability a new architecture is needed; an architecture in which each SCO consists of learning activities that would both affect the other learners’ SCOs and be affected by the actions of others in other SCOs. It would seem then that an intermediary object (see Figure 1) would have to be designed to mediate between the SCOs in order to process the actions and pass along effects to other SCOs throughout the training interactions. 
Figure 1. Dynamic Team Based Learning Environment under SCORM








 The intermediary object would have to be able to perform the following functions:

· Receive dynamic, synchronous data from each SCO

· Process simultaneously the data from each SCO correctly calculating the results of interactions between each of the SCOs
· Generate default data for users that are not online

· Distribute appropriate data (that could include feedback, and suggestions) back to each SCO depending on the actions sent and compiled from each  SCO
This type of TBL would be synchronous as the intermediary object would be receiving, processing, and distributing data whilst each of the learners was working in each SCO. However, this intermediary object could also be programmed to contain ‘filler’ data for one or two of the user roles (in this case only three SCOs) so that if only one learner was using the system, the object could randomly create data to fill in for the other two roles. This would allow flexibility for the learners to go through as a full team, or simply as a single player put into the simulated TBL environment. 

TBL within the SCORM environment would leverage many of the strengths reported in the TBL literature including active engagement in problem-solving, group collaboration, learning how to deal with other people, leadership skills, self-esteem, awareness of the diversity of settings, deeper learning, and better retention of course content (Lancaster & Strand, 2001 as cited in Lightner, et al., 2007).
Assessment

An important issue to consider within this TBL integrated SCORM environment is assessment. An assessment engine could be contained within the intermediary object or it could be a separate object linked in with the intermediary object. The figure below illustrates these two approaches. 





Figure 2. Assessment engine embedded within intermediary object





Figure 3. Assessment engine linked to intermediary object

TBL assessment could consist of three elements; individual assessment, overall team assessment, and overall individual assessment. In order to properly describe each of these elements, references will be made to the original example of three learners engaging in separate SCOs. 
Individual Assessment

Individual assessment could consist of two parts. The first part would be the performance scores that are currently being used within SCOs. The second part would be team ratings from learners in other SCOs associated within the same TBL aggregation. 
Each learner would first receive a score illustrating their individual performance against specific criteria within a single SCO. In the context of the previous intelligence training example, the learner working in the intelligence analysis SCO would receive a single performance score, the learner working in the collections SCO would receive a single performance score, and the learner working in the decision making SCO would receive a single performance score. 
Second, each learner would second receive a score from his peers regarding his performance within the SCO. This score would be derived from learners rating their peers according to a specific set of criteria (i.e. On a Likert scale of 1-5 (1 being poor, 5 being outstanding). For instance, how well did the learner in SCO A communicate critical information to the learner in SCO B? On a scale of 1-5 (1 being poor, 5 being outstanding), did the learner in SCO B contribute to the team’s success as a whole? The performance score would be adjusted according to the peer review score. The individual assessment would equal the learner’s performance score multiplied by the peer review score. Therefore, in the intelligence training example, if the learner’s performance score in the intelligence analysis SCO was 85% and the peer review score was 90%, then the individual assessment score would be 76.5%. 
.85 (Performance Score) x .90 (Peer Score) = .765 (Individual Assessment Score)
Overall Team Assessment
Overall team assessment could consist of a score that reflected the team’s collective performance on the overarching task. Therefore, in the intelligence training example, the entire team (three individuals) would receive an overall score based on the team’s collective performance (according to specific criteria for that overarching training). Criteria in this training could consist of the following:
1. Were the overall objectives of the intelligence training met? 

a. Were the overall decisions made appropriate for the given situation?
b. Was there proper collaboration between learners?

i. Was intelligence collection aligned with intelligence analysis?

ii. Were the overall decisions based on the intelligence analysis?
Overall Individual Assessment

Overall individual assessment would equal the function of the individual assessment score divided by the overall team assessment score. Therefore, if the overall team assessment score was 95% correct, and the individual assessment score was 85% correct, then the overall individual assessment score would be 81% correct as is illustrated below. 

 .85 (Individual Assessment Score)/ .95 (Overall Team Assessment Score) = 

.81 (Overall Individual Assessment Score) 

An implemented assessment structure such as the solution described above could provide instructors, evaluators, and learners keen insights into performance from multiple perspectives.  
Instructional Requirements
· Mechanism in place for creation of learning team (to include roles and materials)
· Instructor assigned
· Performance-based
· Random assignment

· Team lobby (learners can come to a site and select their own role in collaboration with other learners)
· Each learning object identified as an applicable SCO for the team interactions

· Sets of learning objects identified as being applicable to a specific team learning objective

· Learning objects able to record data that goes beyond the current SCORM data model; specifically, the new data model needs these specific data model elements or the ability to dynamically create new data model elements

· Ability of SCOs (that are designated as available for team interaction) to access intermediary objects to facilitate TBL interactions and management functions

· Learning objects need to be able to post information to the intermediary object that may affect other learners (i.e., my learner just completed xxx)

· Learning objects need to be able to get information from the intermediary object (i.e., the information I have been using has just been marked as invalid)

· Training can be completed both synchronously and asynchronously (i.e. In the previous example, the learner in the intelligence analysis SCO could complete the SCO after the learner in the collections SCO had completed the training and logged off the LMS or at the same time the SCO was being completed)
· Training is launched when all learners have agreed to specific roles, or been assigned to roles and first learner logs in

· Intermediary object handles communication and ‘business logic’ of scenarios

· Intermediary object generates default data to represent missing team members (with notification to online members that these team members are not in session)
Benefits
Multiple potential benefits exist with the integration of TBL and SCORM. 
· Performance assessment of multiple individuals. Instead of simply being able to track performance of one learner in one specific SCO, this new SCORM could track multiple learners in multiple SCOs along with an overall assessment of team performance. Assessment could consist of individual performance of a learner within a single SCO, and an overall team assessment of performance for multiple SCOs all under one training umbrella.
· Ability to train team skills. In the case of the intelligence training example, the ability to train a person in how to depend on his teammates in a high risk situation is critical. The fact that he knows the situation has come about due to the actions of his teammate makes it even more realistic. This type of accountability and teamwork could be further integrated into these training modules. 
· Ability to train more highly interactive situations at lower cost. If this solution was sufficiently designed and developed, it could potentially save much time and money in the reuse of these interactive SCOs. 
Conclusion

We recommend that SCORM 2.0 be designed to support the integration of SCORM and TBL such that learners can work in individual SCOs in an umbrella training containing collaboration between SCOs whilst being assessed at both the team and individual levels. We understand that this paper is in no way comprehensive and lacks elements especially in the technical side of its solution, but believe this type of integration may be possible.  
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