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A recent review of the literature on measuring the interdisciplinarity of the outputs of scientific research[footnoteRef:3] concluded that a fundamental question that needs to be addressed before agreement can be reached on appropriate measures of interdisciplinarity to meet policy and research needs is: What are the contexts and processes that foster knowledge integration in research, and how best can the level of integration be identified and measured, and linked to desired outcomes, however defined?  One key to advancement in answering this question is to pursue studies that link the actual processes of knowledge integration as they occur during research to specific published outputs that reflect those processes.  Indeed, the above literature review notes that “Integration is at base a cognitive process, whether it takes place within an individual’s mind or within a group, so that a valid assessment of the interdisciplinarity of research must involve some indication of the degree or extent of knowledge integration that took place as the research was being conducted.”[footnoteRef:4]  The paper we propose to present at the Atlanta Conference will reflect the results of an ongoing project being conducted by a team at Georgia Tech that is examining how the results of specific examples of cognitive integration are reflected in scholarly publications over time.  We seek to combine (1) knowledge of what the products of the cognitive integration were (in this case mental models and their physical constructs--"devices" in the researchers’ terminology); (2) knowledge based on ethnographic studies of research labs of how those mental models were developed over time; and (3) indicators of that cognitive integration in specific papers produced by these labs over time.   [3:  Wagner, C.S., Roessner, J.D., Bobb, K, Klein, J.T., Boyack, K.W., Keyton, J., Rafols, I., Borner, K. (2011). “Approaches to understanding and measuring interdisciplinary scientific research (IDR): A review of the literature.”  Journal of Informetrics, 5(1): 14-26. ]  [4:  Ibid., page 16 (emphasis in the original).] 


Using ethnographic and cognitive-historical studies conducted over five years of two biomedical engineering research labs, one of us (Nersessian) has documented the cognitive, integrative, and interactional practices within the lab culture that facilitate and sustain learning and research.[footnoteRef:5]  She notes that in biomedical engineering, “experimentation requires that researchers create models by interlocking conceptual, material, and methodological facets of biology and engineering”[footnoteRef:6]—precisely the well-accepted definition of the cognitive integration that underlies the concept of interdisciplinary research.[footnoteRef:7]  Each of the two labs has generated physical manifestations of these cognitive processes (i.e., “devices”), which in turn have led to significant advances in tissue and neural engineering research, advances that have been described in numerous publications.   [5:  Nersessian, N. (2009) How Do Engineering Scientists Think?  Model-Based Simulation in Biomedical Engineering Research Laboratories. Topics in Cognitive Science I: 730-757.]  [6:  Ibid., p. 746.]  [7:  Porter, A.L., A.S. Cohen, J.D. Roessner, and M. Perreault. (2007). “Measuring Researcher Interdisciplinarity.” Scientometrics 72(1): 117-47; Porter, A.L., J.D. Roessner, A.S. Cohen, and M. Perreault. (2006). “Interdisciplinary Research—Meaning, Metrics, Nurture.” Research Evaluation. 15: 187-195; The National Academies (2005). Facilitating Interdisciplinary Research. National Academies Press.
] 


With lab ethnographic information on the cognitive origins of the foci of published papers, information on the backgrounds and research roles of each paper’s co-authors, and a kit of well-known bibliometric measures of interdisciplinarity and related concepts (e.g., Porter and colleagues Integration score; bibliographic coupling; co-word analysis; text mining), we are in a position to address the following research questions—all pertinent to the development of more valid indicators of interdisciplinary research output.  Our paper will report on results obtained for a number of investigations based on these questions:

· How and when did the integration reflecting published work actually occur?
· What are the relative contributions to integration within the minds of individual team members vs. the “team science” model of research, and how are differences in these relative contributions reflected in published work?
· Does lead authorship provide clues to the focus and timing of integration during the process of research?
· Similarly, how does the background of the lead author relate to the journal in which output is published, or to the subject categories cited?
· Coupling evidence from historical and ethnographic studies and bibliometric analysis, is it possible to identify the emergence of key advances resulting from cognitive integration (e.g., devices/mental models/constructs) in the published outputs of labs, and trace their impact and diffusion?
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