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Figure 2 Construction principle of multi-relational citation network
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Figure 3 Data preprocessing process
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Figure 4 Morphology of main path in multi-relational citation network
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Analysis of Key Knowledge Paths in a Discipline Based on the Integration of Multiple Citation Relationships
and a Dual-Dimensional Model: The Case of Information Resources Management
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Abstract: [Purpose/Significance| Precisely identifying the critical nodes and core evolutionary paths of a discipline
is of significant theoretical value and practical importance for deeply understanding the dynamic evolution of the
disciplinary knowledge structure and grasping its future development direction. [Method/Process| To address the
limitations of traditional methods in capturing implicit knowledge associations, this paper proposes a framework for
identifying critical disciplinary knowledge paths by integrating multiple citation relationships and a dual-dimensional
search model. Firstly, a temporally directed multi-relational citation network is constructed by integrating direct citations,
co-citations, and bibliographic coupling of disciplinary literature, achieving a structural representation of explicit and
implicit associations. Secondly, the main path search model is optimized from the dual dimensions of local association
strength and global connectivity to identify the disciplinary knowledge backbone that possesses both thematic coherence
and structural centrality. An empirical analysis is conducted using data from five CSSCI journals in the Information
Resources Management discipline spanning 1993—2022. [Result/Conclusion] The research demonstrates that this
method has certain advantages in expanding the identification boundary of critical nodes, enhancing the representativeness
of the main path structure, and improving the coherence and granularity of the knowledge evolution trajectory. The
empirical trajectory clearly reveals the evolutionary logic of the discipline in the thirty years before its renaming,
progressing from the “strategic anchoring of information resources management” to the “cognitive shift in knowledge
management,” passing through the “transformation of knowledge network visualization” and the “response to scientific
data governance,” and ultimately evolving towards the “boundary reconstruction in the big data environment” and the
“cross-integration return of new liberal arts.” This presents a dynamic knowledge landscape characterized by “paradigm
shifts, technology-driven development, and domain convergence.” [Innovation/Value] The main innovations of this study
are threefold. First, it introduces a hybrid citation network that integrates direct citations, co-citations, and bibliographic
coupling relationships, overcoming the inability of single-relation models to capture implicit knowledge associations.
Second, it proposes a dual-dimensional main path search model combining local association strength and global
connectivity, which balances thematic coherence with structural centrality, thereby enhancing the interpretability and
representativeness of the extracted paths. Third, the 30-year longitudinal empirical analysis of the Information Resources
Management discipline reveals the dynamic knowledge landscape of the field, evolving from “strategic anchoring of
information resources management” through “technology-driven phases” toward “datafication and interdisciplinary
convergence.” This provides a transferable methodological tool for science mapping and history-of-science studies.
[Insufficient/Improvement| Due to limitations in scope and data availability, this paper has the following shortcomings.
First, it only focuses on the single discipline of Information Resources Management, and the generalizability of the method
to other disciplines requires further verification. Second, the determination of weights for the three types of relationships in
the edge-strength formula remains somewhat subjective. Future research should optimize the weighting scheme through
sensitivity analysis or data-driven adaptive weight learning. To address these limitations, subsequent research will expand
empirical studies to multiple disciplines and continuously improve the model.

Keywords: multiple citation relationships knowledge network main path analysis disciplinary
knowledge evolution

*This work is supported by the National Social Science Fund of China project titled “Prediction Research on Disruptive Paradigm Shift
Through Mining of Domain Collective Intelligence” (Grant No. 25ATQ008), and by the 2025 Special Project on “Al General Education
Teaching Reform Research” for Universities and Colleges in Jiangsu Province titled “Research on a Multidimensional Quality Evaluation
Model for AI General Education Courses” (Grant No. 2025AIGE011).

Author(s): Wang Hao, Doctoral Candidate; Chen Xin, Doctoral Candidate; Peng Zhaoqi, Doctoral Candidate; Yang Alex-Jie, Doctoral
Candidate; Deng Sanhong, Associate Dean, Professor, PhD, Doctoral Supervisor, Corresponding Author, E-mail: sanhong@nju.edu.cn.
Received: 2026-03-19 Revised: 2026-06-03  Pages: 2026-0902

:m



