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Abstract

The expansion of digital technologies, new data sources, and
computational methods has facilitated the development of
Computational Social Science (CSS) and diversified its research
approaches. This study evaluates research patterns in CSS by
examining scientific collaboration, conceptual and methodological
structures, and citation relationships. Using a bibliometric approach,
926 English-language articles indexed in Scopus that explicitly
referred to CSS were analyzed through co-authorship, keyword co-
occurrence, co-citation, and bibliographic coupling analyses. The
findings reveal that the scientific collaboration network consists of
multiple, relatively fragmented research communities. At the
conceptual level, terms related to social media, big data, machine
learning, and natural language processing occupy central positions.
Co-citation analysis reveals the field’s connections with journals from
various disciplines, while bibliographic coupling highlights the
prominence of interdisciplinary journals and those associated with
data-driven and computational fields. Overall, the findings
demonstrate the prominence of technological concepts and
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computational methods within the field’s conceptual structure,
alongside diverse collaboration patterns and citation relationships.
However, these results do not establish a causal relationship between
technological advances and changes in research priorities or
knowledge production mechanisms; rather, they reveal aspects of
research patterns in CSS within the context of technological
transformations.

Keywords: Bibliometrics, Computational Social Science, Keyword
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Extended Abstract

1. Introduction

The expansion of digital technologies, increasing availability of
behavioral and communication data, and development of
computational methods have created new opportunities for studying
social phenomena. Computational Social Science (CSS), an
interdisciplinary field at the intersection of social sciences, computer
science, and data science, represents an important manifestation of
these developments. Its growth has been accompanied by the
increasing application of agent-based modeling, social network
analysis, machine learning, and natural language processing.
Nevertheless, the historical association between technological
developments and the expansion of CSS does not, by itself,
demonstrate how technologies influence research topic selection or the
mechanisms of knowledge production.

Understanding research patterns in this field requires examining
different dimensions of scientific organization, including collaboration
among researchers, the conceptual and methodological organization of
publications, and citation relationships. Accordingly, this study
evaluates these three dimensions while paying particular attention to
the position of digital technologies and computational methods within
the conceptual structure of CSS. The central research question is:
What patterns of scientific collaboration, conceptual and
methodological organization, and citation relationships have emerged
in computational social science in the context of technological
transformations?

2. Literature Review and Theoretical Framework

Previous research on CSS can be broadly classified into three
categories: studies examining its historical emergence and
development, investigations of the methodological and
epistemological opportunities and limitations associated with
computational technologies, and bibliometric studies exploring its
scientific structure and evolution. Although these studies emphasize
the interdisciplinary character of CSS and the significance of digital
data and computational methods, examining collaboration, conceptual
relationships, and citation structures together can provide a more
comprehensive understanding of the field.
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The theoretical framework draws on the sociology of science,
particularly Niklas Luhmann's social systems theory. From this
perspective, science is understood as a system constituted and
reproduced through scientific communications. Publications, citations,
and other forms of scholarly communication provide observable
manifestations of this system. Bibliometric relationships therefore
offer empirical evidence about the organization of scientific
communication, although they cannot independently establish
researchers' motivations or causal mechanisms of knowledge
production.

3. Methodology

This study adopts a quantitative bibliometric and network-analytical
approach. The dataset comprises 926 peer-reviewed English-language
journal articles indexed in Scopus between 1999 and 2025. Articles
were selected when the expression "computational social science"
explicitly appeared in their titles, abstracts, or author keywords. This
selection strategy was designed to avoid artificially increasing the
representation of technological terminology by incorporating
technology-related keywords into the initial search criteria.
Consequently, the dataset represents explicitly self-identified CSS
publications rather than the entire substantive literature potentially
associated with the field.

Data were analyzed using VOSviewer and Gephi through four
complementary techniques. First, co-authorship analysis examined
scientific collaboration, research communities, and central actors.
Second, keyword co-occurrence analysis identified conceptual
relationships, prominent research terminology, and thematic clusters.
Third, co-citation analysis examined journals and sources jointly
referenced by publications in the dataset. Fourth, bibliographic
coupling was applied to citing publications, with results examined at
the journal level. Network measures, including degree, betweenness
centrality, density, modularity, and connected components, were used
to characterize structural patterns. Technological transformations were
treated as the historical context of the study rather than as an
independently measured causal determinant.
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4. Results

The co-authorship network contained 2,481 authors and 5,845
collaboration links. Its density was approximately 0.0019, with 551
connected components and modularity approaching 0.97. The largest
connected component included only approximately 13.2% of all
authors. These findings indicate a relatively fragmented collaboration
structure composed of multiple research communities rather than a
single densely interconnected network. Central researchers came from
diverse disciplinary backgrounds, including computer science,
physics, sociology, political science, and communication studies.

Keyword co-occurrence analysis identified prominent positions
for terms such as social media, big data, machine learning, natural
language processing, and Twitter. These terms primarily refer to
digital data sources, technological environments, and computational
analytical methods. Descriptive comparisons across research periods
also revealed changes in the relative prominence of methodological
terminology, from modeling and simulation toward platform-
generated data, machine learning, and, more recently, artificial
intelligence and large language models. These patterns indicate the
accumulation and diversification of research approaches rather than
the complete replacement of earlier methods.

Citation analyses revealed connections with multiple disciplinary
traditions. Established social science journals appeared among the
frequently cited sources, while interdisciplinary, data-oriented, and
technology-related journals occupied prominent positions among
publications citing the CSS literature. However, differences between
these networks cannot establish a historical transition from
sociological traditions toward technological disciplines because their
datasets and relational definitions differ.

5. Discussion

The findings demonstrate that different dimensions of scientific
organization exhibit distinct structural patterns. Fragmentation in
direct co-authorship relationships does not necessarily imply
conceptual fragmentation, since researchers may share methods, data
sources, and intellectual references without collaborating directly.
Similarly, the centrality of technological terminology indicates the
prominent position of digital infrastructures and computational
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approaches within the conceptual organization of CSS, but does not
establish their direct influence on researchers' decisions.

From a social systems perspective, these findings can be
interpreted as different manifestations of observable scientific
communication. Nevertheless, the analysis does not directly test the
self-reproduction mechanisms of the scientific system or demonstrate
technological causation.

6. Conclusion

Computational social science exhibits a relatively fragmented and
multicentered collaboration structure, a conceptual organization
characterized by prominent technological and methodological
terminology, and citation relationships connecting diverse scientific
disciplines. These findings provide a multidimensional account of
research organization and demonstrate the importance of
distinguishing collaboration networks, conceptual associations, and
citation structures.

The study is limited by its focus on English-language publications
explicitly identifying themselves with CSS and by the descriptive
nature of bibliometric evidence. Future research should incorporate
direct analyses of publication content and researchers' methodological
decisions to investigate how technological opportunities shape
research questions and knowledge-production practices.
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