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Position Paper
Organizations invest resources into building professionally and organizationally diverse product development teams in hopes of creatively combining diverse individual competencies so as to produce innovative outcomes (Carlile 2004, Hardy, et al. 2005). Although the potential for producing innovative outcomes is high, the potential for conflict, stagnation, and disengagement may be even higher (Guinan, et al. 1998). My research draws on an ethnographic study of a multi-party software development project in order to build a practice-based framework for understanding cross-boundary collaboration and differentiate which modes of practice are more likely to lead to positive outcomes such as the emergence of effective collaborative practices and innovative system designs. 
I draw on Hardy and colleague’s work to define effective collaboration as a collaboration that (1) leverages the differences among participants to produce innovative, synergistic solutions and (2) balances divergent stakeholders’ concerns (2005: 58). Effective collaboration is more likely to ensue if agents are able to engage in discourse and produce a collective identity -- a  discursive resource that helps collaborators develop a sense of engaging in a joint pursuit (Hardy, et al. 2005).  One of the critical ways by which a collective identity emerges on system development projects is through the negotiation of the meaning attached to the artifacts produced by project participants to represent their separate and joint competencies and interests (Suchman 1995, Sarker and Sahay 2003). Through the production of these artifacts, project participants not only negotiate their relationships and establish a collective identity but also engage in designing the actual system. 

The literature on boundary objects (Star 1989) has provided considerable insights into the nature and properties of these artifacts. My research draws on this literature and focuses on diverse uses of artifacts in practice, differentiating which uses are more or less conducive of effective collaboration. To better understand this question, I draw on Schön’s work, which examined how individual professionals effect positive change. Schön proposed the notion of reflection-in-action to emphasizes that “the unique and uncertain situation comes to be understood through the attempt to change it, and changed through the attempt to understand it” (1983: 131). The process of reflection-in-action is a cycle of appreciation, action, and re-appreciation (1983: 132). Appreciation consists of thinking and framing the phenomenon. Action consists of experimentation, or actions taken so as to see and evaluate their outcomes (1983: 145).
 A crucial part of re-appreciation is the use of the professional’s appreciative systems (perceptions, values, and skills) to judge the outcomes of the action and to guide further experiments (1983: 135). 
I extend this notion to the context of collaboration among diverse professionals and propose that systems design can be understood as a collective reflection-in-action (CRIA) cycle through which the design is increasingly refined. In CRIA, appreciation and action may be undertaken by one agent while re-appreciation and subsequent action is undertaken by another: differences in appreciative systems of diverse agents increase potential for innovation, but may also lead to conflict and stagnation. Because, collaboration necessitates that participants express their experimentation explicitly– through the production of audible or visual artifacts – CRIA involves production, sharing, and reflection on explicit objects. 

In analyzing the data from the ethnographic field study of a web-based system development project conducted by an internet consulting firm and one of its clients, I find that whether or not an object effectively fosters collaboration depends not on its intrinsic characteristics but instead on the specific uses which it is put to. I then identify three distinct and exhaustive modes through which objects evolve in CRIA: ignoring, adding, and challenging. In the “ignoring” mode, an explicit object produced as a result of Agent A’s (virtual or physical) experimenting with the design is not reflected upon (no sense is made out of it) in Agent B’s subsequent experimentation. Ignoring may happen as a result of not receiving, not mentally registering, or not understanding the object. In the “adding” mode, an object produced as a result of Agent A’s experiment with the design is reflected upon by Agent B and preserved in his subsequent experimentation. Finally, in the “challenging” mode, Agent B reflects on the object produced by Agent A but eventually generates an object which does not preserve all of Agent A’s design. Participants sometimes referred to this mode of work as “undoing”. 
To achieve effective collaboration, it is critical that, at some point, the challenging mode of CRIA be enacted, in which agents either challenge their own prior thinking about the design (upon reflection on the other agent’s objects) or challenge design ideas expressed in objects produced by others. Should this not happen, innovative solutions (the first condition for effective collaboration) will not be possible, as each party would ultimately continue to do what it had done before without “transforming” its expertise in practice (Carlile 2004).
  Moreover, engaging in some challenging as opposed to only adding is a necessary part of negotiating diverse stakeholders’ concerns (the second condition for effective collaboration). Otherwise, only the concerns of the stakeholders who started the design process (usually the more powerful ones) will be reflected in the design. Thus, a renegotiation of status hierarchies within the design effort through creative challenging of each other’s work becomes a necessary condition for effective collaboration. 
I use my field study data to provide contrasting examples of when effective collaboration did or did not take place. I apply and further develop this framework in the context of an ongoing multi-case study of off-shored and outsourced software development projects.  In such settings, effective collaboration is harder to achieve because professional and organizational diversity is coupled with limited communication channels and additional power imbalances associated with country differences.  The theoretical lens that I advance offers some specific suggestions for achieving positive change in cross-boundary collaboration of collocated and globally distributed multi-party development teams. 
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� Note that the word “experimentation” in this context does not imply novelty of the action.


� One may argue that a synergistic solution can be created through the adding mode of practice alone. However, in the ISD practice, as in any new product development practice, we can assume that there are always areas of ambiguity and complexity that a mere combination of diverse skills, without their “transformation,” cannot address (Carlile 2004).
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