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Scientific research itself has increasingly become an object of quantitative investigation.
The emerging field of Science of Science uses large-scale scholarly data, network
science, machine learning, and statistical methods to understand how science evolves,
how researchers collaborate, and what factors are associated with scientific success
and impact.

In this research project, students will work with large bibliographic and scholarly
datasets such as OpenAlex, citation databases, and researcher- and publication-level
metadata. Depending on the student's interests and background, the project may focus
on questions related to scientific careers, collaboration networks, citation
dynamics, research topics, academic mobility, or the measurement of scientific
impact.

Possible research directions include:

o Scientific careers and trajectories: How do researchers' publication and
citation trajectories evolve over their careers? Are there identifiable career
patterns associated with sustained or changing research impact?

e Collaboration and co-authorship: How do collaboration networks evolve over
time? What role do new collaborators, international collaborations, or
interdisciplinary connections play in researchers' subsequent scientific output?

+ Scientific impact and citations: What factors are associated with unusually
high or low citation impact? How does the structure of citation networks relate to
the long-term influence of scientific work?

 Research topics and scientific specialization: How do researchers and
journals move between research topics? Can changes in research interests or
interdisciplinarity be detected from publication data?



¢ Academic events and their consequences: What happens to the research
trajectories of scientists, research groups, or institutions following major career
or organizational events, such as the death or retirement of a prominent
researcher, a change of editor-in-chief, or a university merger?

e Measuring scientific performance: How well do commonly used bibliometric
indicators capture different dimensions of research performance? Can network-
based or data-driven measures provide complementary information?

e Structure of science: What can the network structure of publications, citations,
authors, institutions, and research topics tell us about the organization and
evolution of science?

The projectis intentionally open-ended: the specific research question will be
developed together with the student based on their interests and skills. A project may
involve data collection and preprocessing, exploratory data analysis, statistical
modelling, network analysis, machine learning, natural language processing, or
visualization.

Students will gain practical experience in working with large-scale real-world scholarly
datasets, formulating empirical research questions, designing reproducible analyses,
and communicating quantitative research findings. The projectis particularly suitable
for students interested in data science, statistics, mathematics, computer science,
network science, machine learning, or computational social science.

Possible methods and tools: Python, statistical modelling, machine learning, natural
language processing, network analysis, graph algorithms, bibliometrics, causal
inference, and data visualization.

The ultimate goal is to formulate a well-defined research question, conduct an original
quantitative analysis, and produce a research report that can potentially serve as the
basis for a conference paper or scientific publication.



