
AI translation ・View original & related papers at
chinarxiv.org/items/chinaxiv-202304.00073

Post-print of Research on the Foundations and
Structural Construction of an Integrated Five-
ology Discipline
Authors: Wang Hongxin, Huang Lijun, Liu Yang, Lin Kejia, Qiu Junping

Date: 2023-04-01T16:16:02+00:00

Abstract
[Purpose/Significance] In response to the integrated development trend of the
“Five-Metrology”, this study explores the fundamental issues concerning the
foundation and structural construction of an integrated informetrics discipline.
[Method/Process] Based on the basic information circulation process and an
analysis of the dialectical relationship among discipline, object, and researcher,
this paper employs the literature research method to analyze and examine
the process, trends, current status, and problems of the integrated develop-
ment of the “Five-Metrology”; utilizes the tree structure analogy method for
knowledge systems to discuss the disciplinary foundation construction of the
“Five-Metrology” integration; and applies the genetic approach to address the
construction of content structure and formal structure in the integrated “Five-
Metrology” discipline. [Results/Conclusion] The foundation and structural con-
struction of the integrated “Five-Metrology” discipline is to establish an infor-
metrics discipline system that takes “information” as its logical starting point,
the “basic information circulation process” and the “information phenomena”
therein as its research objects, follows the principle of “dual-normativity” char-
acterized by the dialectical unity of heteronomy and autonomy, adheres to
the core value of “metrological research”, and possesses a three-level structure
of “phenomenology-metatheory-methodology”, a three-dimensional structure of
“theory-method-application”, a synchronic-diachronic warp-weft network struc-
ture, and a tripartite unity of “content-structure-form”.
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Abstract:
[Objective/Significance] In response to the holistic development trend of “Five
Metrics,” this paper explores fundamental issues in constructing the foundation
and structure of an integrated informetrics discipline. [Methods/Process] Based
on the basic information circulation process and an analysis of the dialectical
relationship among discipline, object, and researcher, this study employs liter-
ature research methods to analyze the developmental process, trends, current
status, and challenges of “Five Metrics” integration. Using the tree structure
analogy for knowledge systems, it discusses foundational disciplinary construc-
tion issues. Through genetic examination methods, it addresses content struc-
ture and formal structure construction. [Results/Conclusion] The construction
of an integrated “Five Metrics” disciplinary foundation and structure aims to
establish an informetrics system that takes “information” as its logical starting
point, the “basic information circulation process” and its “information phenom-
ena” as research objects, follows the dialectical unity of heteronomy and auton-
omy (“dual-law principle”), adheres to “quantitative research” as core values,
and possesses a three-level structure of “phenomenology-meta-methodology,”
a three-dimensional structure of “theory-method-application,” a “synchronic-
diachronic” network structure, and a “content-structure-form” tripartite unity.
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2 Research Ideas and Methods
This study draws upon the foundational contributions of key informetrics schol-
ars including L. Egghe, R. Rousseau, P. Ingwersen, J. Tague-Sutcliffe, and C.
Brookes. The methodological framework integrates literature analysis, struc-
tural analogy, and genetic examination to investigate the theoretical unification
of bibliometrics, scientometrics, informetrics, webometrics, and altmetrics.

3 Research on Disciplinary Foundation Construction
3.1 Logical Starting Point

The logical starting point for the integrated discipline is established as “infor-
mation,” representing the fundamental conceptual unit from which the entire
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theoretical framework derives. This starting point reflects the essential nature
of information phenomena across all five metrics domains.

3.2 Disciplinary Object

The research object encompasses “information phenomena” occurring within the
basic information circulation process. This includes the generation, dissemina-
tion, utilization, and transformation of information across scholarly communi-
cation networks, as represented in the information cycle model.

The Relationship Among Discipline, Object, and Researcher

3.3 Genesis and Development

The developmental trajectory of the integrated discipline follows a genetic pro-
gression from theoretical foundations to methodological innovations and prac-
tical applications. This evolution reflects the dialectical relationship between
disciplinary autonomy and external determinants (the “dual-law principle”) in
the formation of a unified informetrics framework.

[Figure 1: see original paper] Basic Information Cycle Diagram

The information cycle illustrates the fundamental process where the objective
world (W) interacts with knowledge structures (K) and information sources
(S), producing information increments (ΔI) through cognitive processing. This
cyclical model, building upon Brookes’ information equation, provides the con-
ceptual foundation for integrating the five metrics disciplines.

4 Research on the Content Structure Construction of the
Discipline
4.1 Heteronomous Analysis

[The original text in this section was severely corrupted during PDF extrac-
tion and cannot be reliably reconstructed. The section appears to discuss the
heteronomous (externally-determined) characteristics of the discipline’s devel-
opment and its theoretical foundations.]

4.2 Content Structure Construction

This section presents a mathematical model for the content structure of the
integrated discipline of “Five Bibliometrics.” Building on Brookes’ foundational
work, the model describes the dynamic relationships between core components
of the discipline.

The basic structure can be represented as:

𝐾(𝑆) → 𝐾′(𝑆′)
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Where 𝐾 represents the knowledge structure, 𝑆 represents the source structure,
𝐼 represents information/items, and Δ denotes change or transformation.

The model illustrates the transformation process:

1. Initial state: 𝐾(𝑆)
2. With information input: 𝐾(𝑆) + Δ𝐼
3. After transformation: 𝐾′(𝑆′)

The equations demonstrate that as new information (Δ𝐼) enters the system,
both the knowledge structure and source structure undergo corresponding
changes (Δ𝑆), leading to a new equilibrium state. The model further elaborates
on this relationship through several key transformations:

𝐾(𝑆) + Δ𝐼 = 𝐾′(𝑆 + Δ𝑆)

This core equation shows that the input of new information leads to an expan-
sion of the source structure, which in turn transforms the overall knowledge
structure. The complete model includes multiple stages:

𝐾(𝑆) +Δ𝐼−−−→ 𝐾′(𝑆 + Δ𝑆) −→ 𝐾″(𝑆″)

The text references the work of B.C. Brookes and applies it to the context of
“Five Bibliometrics” (encompassing bibliometrics, scientometrics, informetrics,
webometrics, and altmetrics), suggesting that the discipline’s content structure
evolves through continuous interaction between knowledge bases, information
sources, and information items. The model suggests that quantitative changes
in information items lead to qualitative transformations in the disciplinary struc-
ture, following regular patterns that can be mathematically modeled.

[FIGURE:N] and [TABLE:N] markers would appear here to illustrate the model
structure and parameter relationships.
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5 Research on the Formal Structure Construction of the
Discipline
5.1 Analysis of “Autonomy”

5.2 Research on Formal Structure Construction

5.2.1 Three-layer Structure of “Phenomenology-Meta-methodology-
Methodology”

5.2.2 “Synchronic-Diachronic” Warp-Weft Structure of “Five Met-
rics”

5.2.3 Three-dimensional Structure of “Theory-Method-Application”
of “Five Metrics”
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