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Abstract

Background: Convergence research (CR) addresses complex problems through intentional, deep
integration of knowledge and methods from the disciplines, developing frameworks to advance science,
and merging these efforts holistically. This study assessed the concept, operationalization, and
application of Large, Leveled, Integrative Framework Ecology (LLIFE) as a set of aspirational guiding
principles for CR. The principles identify CR as: Large in scope, spanning relevant domains/disciplines;
Leveled with scales of analysis; Integrative of concepts and research findings across levels and domains;
with an explicit Framework identifying associations and mechanisms that suggest points of collaboration
and context for research findings across levels and domains; and Ecological, reflecting the superordinate
principle that all living things interact with physical and social environments in complex ways over space
and time. Proof of concept was examined with the human microbiome for its complexity and potential
for CR across the sciences. LLIFE was operationalized with the Biopsychosocial Ecological (BPSE)
framework that outlines bio-physical, psychological/behavioral, and social domains that are integrated
across multiple levels of analysis relevant to the microbiome. The BPSE framework was then applied to
construct the Biopsychosocial Index of Microbiome Ecologies on Zotero (BIOMEz), an interdisciplinary
microbiome literature database.

Method: A convenience sample [M=20.2 (2.5) yrs education] was obtained via professional science
networking sites. Respondents rated the LLIFE principles on importance for guiding CR, the extent that
BPSE and BIOMEz represented LLIFE principles, and the value of BPSE and BIOMEz for conceptualizing
interdisciplinary research and for funding agencies to identify needed areas of research.

Results: Respondents (68-90%) indicated across the 5 LLIFE principles that they are “important” or
“essential” to guide CR; 65-81% of respondents across the principles judged them to be either
“somewhat represented” or “represented” by the BPSE framework, and 70-81% by BIOMEz.
Respondents viewed BPSE (62%) and BIOMEz (77%) to be “somewhat valuable” or “valuable” for
conceptualizing interdisciplinary research, and BPSE (50%) and BIOMEz (64%) to be “somewhat
valuable” or “valuable” for funding agencies to identify areas of research need.

Conclusion: Findings suggest that LLIFE principles may support CR, are represented in the BPSE
framework and BIOMEz application, and may have practical benefit for CR conceptualization and
funding allocation.
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