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Integrating Term Function for Identification and Evolutionary Analysis of Discipline Knowledge Structure

WANG JiaMin FANG ZiChen CUI YunXue
(School of Economics and Management, Xidian University, Xi’an 710126, P. R. China)

Abstract: Identifying and analyzing the knowledge structure and its evolution in a discipline helps to grasp the patterns of development and change
in a field, thereby promoting and guiding its progress. Traditional co-word network-based studies typically treat keywords as homogeneous nodes, leading
to coarse analytical granularity and low semantic depth, while also failing to capture the co-evolutionary relationships between functional terms, such as
research questions and methods. To address these limitations, this study enhances the semantic information of knowledge network nodes through term function
to improve the granularity of knowledge structure identification and evolution analysis. First, the BERT model is employed to identify research questions
and methods in academic literature, based on which a heterogeneous co-occurrence network incorporating term functions is constructed, and a community
detection algorithm is applied to identify the disciplinary knowledge structure. Second, topic strength quantification is conducted from two dimensions:
the overall evolution of the knowledge structure and the binary evolution of question-method pairs, with an empirical study using the ACM (Association
for Computing Machinery) dataset. Experimental results show that the proposed method effectively identifies nine knowledge communities in the field of
computer science, systematically revealing the research questions, methods, and their association patterns within each community. Furthermore, the evolution
analysis incorporating binary attributes captures the dynamic shifts in research foci and the intrinsic question-method association logic. This study enhances the
granularity and interpretability of knowledge structure analysis, providing a new perspective and methodology for disciplinary knowledge structure mining.

Keywords: Term Function; Co-occurrence Network; Question-Method; Knowledge Structure; Evolution Analysis; Computer Science
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