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Co-evolution and Disciplinary Variation of Team Size,

Knowledge Base, and Academic Impact

SONG Xinyu, YANG Jie, GUO Jianming, ZHANG Yiqin & DENG Sanhong

Abstract: This study investigates the co-evolution and disciplinary variation of research team size, knowledge base
breadth, and academic impact, to provide empirical evidence for optimizing research organization and evaluation
systems. A triadic co-evolution framework of "team size—knowledge base—impact" was constructed. Based on data from
over 15 million papers in the Microsoft Academic Graph from 1970 to 2010, this study adopts scientometric methods to
systematically analyze the dynamic characteristics across six major disciplinary fields, including the humanities, sciences,
engineering, medicine, and other fields. The results show that the breadth of the knowledge base (number of references)
has a significant positive predictive effect on academic impact (10-year citation count). Team size exhibits a nonlinear
relationship with impact: teams of 31-100 members achieve the highest impact, while very large teams with more than
100 members exhibit diminishing marginal returns. Significant disciplinary heterogeneity is observed: the humanities
and social sciences maintain a tradition of individual research, whereas medicine and engineering rely on large-scale
team collaboration. Knowledge utilization patterns differ markedly across disciplines. This study reveals the long-term
association patterns and disciplinary heterogeneity among the three research elements, highlighting the necessity of
developing evaluation systems that are discipline-specific and sensitive to developmental stages in order to optimize
research organization and resource allocation.

Keywords: Impact; Scientometrics; Team Science; Academic Evaluation; Knowledge Diffusion
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