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Abstract

Knowledge graphs (KG) are increasingly coming into focus as they provide a powerful method
for data integration and knowledge representation. Their semantic data model, which
represents knowledge in terms of entities, attributes, and relationships between those
entities, applies well to descriptive encyclopedic uses, but encounters challenging limitations
in scientific knowledge applications where support for contested knowledge categorizations
in research is poorly applied.

In the context of the platformization of science, especially in the context of CRIS systems, we
have observed that knowledge graphs can be used to combine the diverse data sources and
data formats that exist in the research landscape and create unified and connected data
models. It therefore enables researchers, administrators and other stakeholders to access
comprehensive and consistent information relevant to their work.

The following paper examines the specific role of KG in the future of data integration in CRIS
systems in supporting scientific thinking. It highlights the advantages and disadvantages of the
current features of KG. Advantages and disadvantages include flexible knowledge modeling,
support for semantic queries, and interoperability with other data sources and formats.
Systemic limitations consist mainly in the methodological and technological expression of
controversies and scientific disagreements, which significantly limits the potential of the
scientific classical investigation of relatedness, identity and categorization of controversial
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new ideas using knowledge graphs: this represents a serious limitation to the use of the KG of
CRIS.

The paper presents advances in solutions to support scientific thinking, with various use cases
and best practices for implementing KG in CRIS systems, enabling research institutions and
scientific organizations to improve their data analysis and support of scientific thinking.

Concluding remarks concern ongoing work and new results; finally, we discuss the pace of
challenges that open up new approaches to supporting scientific thinking that are currently
opening up the interaction of large language models and the KG in new technologies.

1. Identifying challenges in supporting scientific thinking in KG

While the platformization of science expands its networks, the structural analysis of platforms'
behaviors and architectures still requires a unified taxonomy, recently proposed with a
nomenclature of change agents and categories (da Silva Neto & Chiarini, 2023). Considering a
large-scale survey, we show that the organizational concept of data integration in CRIS
systems optimizes the analytical capacities of data platforms in very large research
infrastructures (Fabre, et al. 2021). In the same article, the additional future challenges of data
integration and analysis on scientific platforms were examined using the example of research
in bioinformatics?.

2. Research impact assessment in KG technology

Research impact assessments have been extensively studied in line with new trends in the
architecture of scientific knowledge graphs (Manghi et al. 2021) and show that
representations are challenging in all areas where scientific knowledge communication needs
to express disputes, disagreements and any significant contradictions build categorical
knowledge allocation. New approaches are proposed to support the documentation of
scientific thinking in the Open Knowledge Research Graph (ORKG) (Jaradeh et al. 2019).

3. Supporting scientific thinking with KG on science platforms

Due to the limited expressive power of knowledge graphs in scientific communication,
research has been developed in recent years to better understand the drawbacks in the
methodology, technologies, reasoning ability of knowledge graphs, and their message delivery
mechanisms (Khemani et al. 2024). During the same period, human-Al collaboration in
transparent data creation has become a hot topic, with new guidelines for “Human-Al
Teaming” (Berretta et al. 2023) identifying the difficult questions surrounding and the
importance of individualizing human thinking in this context final scientific validation in this
context.

4. Disputed knowledge categorization and the scientific KG

Cross-domain data extraction and knowledge graph construction for dispute analysis are
generally considered an essential task in building new knowledge (Guo et al. 2023). However,
the research proceeds with robust and data-neutral methods that could work in CRIS systems
with the integration of rich knowledge graphs of rich and efficient services to support scientific

1 See https://www.ebi.ac.uk/services
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thinking in assessment and validation tasks. Having identified this research question in its
analytical dimensions (Fabre, 2019), we introduce a conceptual work on contested knowledge
categorization for research activities (Fabre et al. 2023), which must be neutral and
transparent to meet the needs of scientific platforms and carry out these tasks to support
scientific thinking. This knowledge graph has diverse applications in this area, as we show with
various examples of big data contexts and data systems (Azeroual et al. 2023), (Azeroual, O.,
& Fabre, R. (2021), and there are no doubt that significant developments would take place by
the time of CRIS2024.

5. New approach to supporting scientific thinking: Large Language Models (LLM) and
KG

Currently, the interaction of large language models and knowledge graphs in large-scale
science platforms is booming, with further unprecedented consequences for the division of
tasks in the research workflow. In research and observation, much attention is paid to the
interaction that graph texts have recently introduced (Zhao et al. 2023). Many consequences
are currently being investigated (Wei et al. 2024).

Conclusion

Changing the nature of KG demand is the nature of scientific thinking. Technology and
pluridisciplinary approaches are answers that strengthen research to meet the needs at an
unprecedented pace of innovation, with research taking advantage of innovation advantages
that are taking place today in applications of Al in other areas of web augmentation services.
It would provide CRIS with a variety of opportunities to share experiences and develop new
rules for data sharing in science.
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