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Collaboration and Knowledge Management (CKM) Workshop

Introduction
This three-day Workshop focused on understanding the state of the technology in collaboration and knowledge management, with an emphasis on the cognitive perspective.  The objective of this workshop was to provide a forum for principal investigators under the CKM program to exchange collaboration research ideas. In addition, a facilitated group discussion session was conducted to examine various theories, research, and models of the cognitive aspects of collaboration. The three-day workshop was designed to provide maximum technical interchange among participants resulting in new areas for research in collaboration.

Topics for the Workshop included:

· Project status briefings by principal investigators

· Keynote presentations on selected collaboration issues

· Group discussion of the components for a conceptual model of collaboration

· Identification of technology gaps (tech pull)  / technology opportunities (tech push)

· Identification of key independent variables for collaboration research

· Identification of metrics on collaboration effectiveness

· Discussion of collaboration literature / seminal publications 

· Discussion of how CKM projects contribute to overall CKM program / conceptual model
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CKM Group Facilitation

Dr. David J. Armstrong of Personnel Decisions International provided facilitation of CKM group discussions during the workshop.

Workshop Site

The CKM Workshop was held on January 14-16 2003 at The Inn and Conference Center University of Maryland University College, University Boulevard at Adelphi Road, College Park, Maryland.
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Summary of Goals of Workshop

The objectives and desired end products of the CKM workshop were summarized as follows:

Objectives 

· Engage all workshop participants in open, detailed discussions of key technical issues in CKM

· Identify new approaches to empirically address technical issues (e.g., new communication methods to measure shared understanding)

· Gain group input and agreement on a shared mental model of collaboration and its components (draft)

· Gain group input and agreement on a Research Roadmap that:

· Locates current projects with respect to our mental model of collaboration

· Identifies the current, important research gaps, by Thrust area

· Identifies the most important collaboration tools needed, by Thrust Area

· Exchange project level technical detail to encourage joint efforts and leveraging among projects toward development of end products or usable tools 
End Products

· List of research gaps, new approaches, and collaboration tools needed, by Thrust Area

· Group consensus on a conceptual model of collaboration and where current projects fit into model

Summary of Workshop Outcome

In hindsight, the objectives appear to have been overly ambitious.  Each of the research teams was working with a different conceptual model, focusing on slightly different areas of cognition in slightly different ways.  As with any highly intelligent and creative group, there was far more of a natural tendency towards diversity of thinking than towards integration and common models.  In fact, when we solicited “a few” conceptual models from the researchers in advance of the offsite, we received over 20 separate models of processes relating to collaborative knowledge management.

The workshop was certainly successful in engaging the participants in open and detailed discussions.  The presentations seemed to be greeted with interest and, in fact, probably could have enjoyed longer Q&A times for each.  Typically discussion was curtailed by the time limit.

The researchers had particular problem with the challenge to come up with a common conceptual model of CKM.  Looking at the models each submitted, you can see that they are working at different logical levels within the topic—some of their models are actually within the “set” of other models.  In addition, the wide variety of interests, foci and hypotheses underlying the research led to innumerable differences in the conceptual models. We agreed that some models were computational, casual, testable and predictive, while others were more conceptual maps on which one could hypothesize computational models

The end of Day 2 brought the dilemma of too many diverse models into focus.  Comments from participants emphasized the need for a common taxonomy of teams and collaboration, a list of variables that could be used at a very high, broad level to categorize each of their various efforts.  Several researchers who could not attend Day 3 in fact stopped by the facilitator at the end of Day 2 and left lists of various taxonomic dimensions they thought might be helpful in mapping the various research efforts to a common conceptual grid. A caution was stated by the ONR sponsor not to conduct research designed at a specific application. The research efforts at this point should remain somewhat more general, so as to be able to develop more generalizable, common principles.  It was thought that, if such a set of principles (even a conceptual model) could be developed, then these common principles could be used to build more task-specific applications.  It was feared that diving down into the specific settings would end up creating point-solution tools that lacked generalizable cognitive principles.

The Day Three morning (AM) breakout groups were assigned the following discussion questions:

Key Questions

1. Identify additional research gaps that need to be addressed for effective collaboration.

· In your own research-what would you like help with?

· In the field in general

2. Identify and discuss new approaches on how to empirically answer these research gaps 

· E.g., gap = metrics to measure team shared understanding; approach = new communication protocol analysis techniques).

· Be sure to pause and brainstorm ideas in response to requests for help (above)

3. Identify and discuss where current CKM projects could work jointly. Be as specific as possible.

· What other CKM projects are you interested in following-up with, learning more about, exploring possible areas of collaboration?

A number of needed “tool applications” were identified, as were a number of opportunities to collaborate with each other and other research efforts.  They also identified methodological gaps that needed filling.

Summary of Breakout Group Outputs

The following is a brief integration of Breakout Group output, plus some inclusion of the input of researchers from day 2 who had to leave early. Please review the actual session slides to appreciate the true content and intent of the participants.

The breakout groups identified 3 potential research paths that could be taken:

1.  Meta-analysis, organic, emergent
· 20-30 year horizon

· (Comments:  This is what we are doing now—takes a long time for common models to emerge naturally)

2.  Tool building (build it and they will come)
· Not aligned with cognition
· (Comments:  We have all done this in the past.  Build a tool with no model behind it.  1 out of 10 takes off but we don’t know why)
3.  Anchored to Cognitive Principles
· Need a boundary, scaled world

· Operational Domain – simulated world/testbed

· Team Cognition, Shared/Complementary Mental Model/Schema/Expectation/Understanding

· (Comments:  The groups agreed that natural science needed to be accelerated by focusing on a common set of cognitive principles, and also defining a much more focused domain of application, with shared “test beds”.  They broadly categorized the tasks in the Navy as strategic, operational or tactical, and selected “Operational” scope of tasks as the best target for CKM research and applications.)

Research Gaps:
• Speed and efficiency of information transfer
•  Information filtering, categorization, rules for managing information

• Efficient and non-intrusive methods for knowledge elicitation

• Representing uncertainty of information

• Source channel reliability

• Expertise locator vs. anonymity

• Distinguishing between aspects of shared understanding: goals, values, “how the world works”

• Understanding the efficacy of different training and other inventions (e.g., when does cross-training really help)

• Understanding the potential for organizational dysfunction

•A general theory/model of collaborative group behavior 
•Meta-requirements for theory

–Generative
–Measurable

–Falsifiable
–Generalizes along dimensions, below

•Answers these questions
•How will changes to any of these parameters change group performance – speed, quality?

•How robust is the group to changes in any of these parameters

–Composition of team – expertise, number of players, heterogeneity (gender, cultural background) individual differences

–Time frame of task, rhythm of task (tempo)

–Cognitive overload – multiple tasks/person, stress, task complexity

–Geographical – co-located vs distributed 

New Approaches:
•Taxonomy for categorizing tasks and teams (analogy: Periodic table)
•  Identifying differences between consensus attainment and conflict resolution (to what extent are processes the same)

•  Collaboration vs coordination vs cooperation (e.g., Malone: coordination is management of interdepencies, collaboration is shared goal)

• Identification and management of “boundary objects”

• Issue: Access to standing groups for longitudinal studies
•Measures
–Monitor how well the resource needs of each player are being satisfied wrt quantity and quality – e.g. track lags in resource allocation

–Monitor the relevant cognitive load of each player

–Monitor state and distribution of situation awareness (c.f., British Aerospace team SA tool)

–Cognitive profiling tools to determine the optimal representation for a team or team member given the congruence of people (eg., cultural, psychological), mission tasks, etc.

•Cases

–Corpus of common scenarios (a testbed) or

–Classification of scenarios and focus within them

•Methods of mapping organizations and their missions to collaborative tools – measure weak points in collaborative activity and propose tools

Opportunity for Collaboration:
• David Noble: Need to validate guidelines/handbook; want to leverage ongoing empirical work
• Aptima is developing conceptual tool, could work with other tool builders

• DCODE plus Ewall

• Programs need to articulate this (e.g., how we write BAA, RFP, NRAs should invite collaboration)
•Query DARPA Augmented Cognition to learn if their measurement tools can be reused in our studies
•Validate the EBR expert system in others’ experiments

•Use UCSD data extraction tools to support analysis of others’ experiments re: error analysis, error recovery, watch changes, staff replacement, etc. 

–Nancy Cooke is interested in this opportunity.

•DDD as distributed testbed for collaboration

•Ewall as testbed for collaboration monitors / alarms.

–Aptima is interested in this.

Top Priority Tools / Applications:
•Tools for diagnosing different “world models”
• Tools for helping teams set themselves up (e.g., choosing media, business rules like how we make decisions (majority vote, unanimous vote, boss decides, etc.))

• Training people on sharing their unique information and how to weight it

• Tools for information management (chunking, filtering)

• Tools for expressing reliability, pedigree, etc. of information/people

• Tools for locating expertise

• Tools for disambiguating situation awareness

• Tools for sharing information over time (shift handovers to organizational memory)

•  Fairly  mature: visualization tools, highlighting; but some issues in understanding how groups use these, methods and analysis

• Tools for managing group process (exit criteria/when to stop, feedback, reentry; e.g., switchback to active thinking)

•  Tools for tracking progress

• Tools for identifying and articulating differences, sources of disagreements (facts, values, world model)
•Analysis & Design tools
–Successors to cognitive task analysis for a mission team

–Tools that support selection of tools and/or tuneable tools

•Monitoring & Diagnosis

–Cognitive workload monitors / alarms

–Resource requirement monitors / alarms

–Disagreement monitoring (rationale capture)

–Synchronicity monitoring

–Monitor state and distribution of situation awareness

•Execution / Remedies
–Support for dynamic reallocation of subtasks

–Synchronization support, better tools for coordination

–Support for common assessment

–Support for collaborative inference

–Support for rapid propagation of accurate information

List of Taxonomy Dimensions:
–Task Taxonomy
»Adaptive Planning/Execution, etc.

»Procedures

–Team Taxonomy

»Adhoc, Standing, etc

»Loose/Tight

»Structure, Identity

–Team Processes

List of Taxonomy Dimensions (con’t):

»Conflict Mgmt

»Articulation, Communication

»Information Representation and Recognition

»Mediation, Social Protocols

»Awareness

–Resources

»Media

–Cognitive Limitations

»Perception, Memory, Attention

 Related Parameters of Setting, Team and Task:
•Task & Roles:
Nature of interdependence: pooled, sequential, reciprocal

Role specialization / homogeneity

Behavioral discretion / proceduralization

Pace of work / time pressure

Longevity of task episodes

Dynamicness of task

Complexity of task

Risk consequences

Synchronous vs Asynchronous

•Setting:
Mediation: F2f, multimedia, monomedia

Differential effects of media? Text-based messaging, e-mail, computer-conferencing, Ewall, teleconference, videoconference, videowall, graphical objects, visual representations, maps, etc…

Different tasks routed to assigned media?

Team members experience, competence with tool / media

Planned vs. spontaneous need for teamwork

Organizational decision-making / role authority rules

•Team:
History / Member familiarity

Roles specified but persons rotating frequently—no familiarity

Roles specified but persons rotate frequently—but know some or all of other members from past rotations, other roles: Members recognize at least some of each other

Team has enough history among members to be developing through stages

Team member experience / familiarity with this team task

Degree of knowledge distribution among members

Distances among members:

Time zones

Geographic distance

Cultural distance among members (occupational, organizational, national)

Key Models Suggested:
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Suggestions for Future Work:

1. Focus the researchers by familiarizing them with 3 or 4 selected Navy settings and actual real life applications of CKM.  Do so in as much detail as is possible—it seems that there is conceptual wealth in the details.  Show them the settings, have experts with deep familiarity with the setting and task describe what happens in details.  Even let them observe real settings or observe videotapes, audiotapes and archives of online chat sessions, e-mails, etc…  It is important that these data not be shared with the intent of experimental analysis—there is general discomfort with a lack of efficient analytic tools for such tasks.  Rather, this data should be shared merely to give the researchers as much familiarity with the real current setting as possible.  Select the 3 or 4 settings to purposely represent a range of dimensions using the taxonomy—from virtual teams with no familiarity or history to teams that know each other somewhat, etc…

2. Build on this workshop’s output and recommendations.  Follow-up on the suggested joint collaborations to encourage their fruitful development. Integrate the taxonomy and related suggested parameters into one robust list and categorize the various research efforts along the dimensions of this taxonomy.  Define a bounded, scaled, small world of settings as the researchers have requested, emphasizing more the actual real life settings and applications.  Work with the researchers to identify and agree on several research test beds that they can use to test their hypothesis, such as several simulations and games suggested.  Continue to push for possible tools and applications, and encourage shared experimentation on common tools, such as E-wall.  The researchers should continue to categorize both their research efforts and the observed real life settings using a causal collaboration model that can be updated based on experimental results of the various researchers. 
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