Research-Based Teaching: Encountering Science in the Making 
Research-based teaching within the summer school cluster is based on the premise that students should encounter science not only as established knowledge, but as an ongoing process of inquiry.
In many traditional educational settings, research is presented retrospectively. Theories appear fully developed, results appear coherent, and methodological decisions seem straightforward. The uncertainties, failed attempts, and compromises that characterize real research practice often remain invisible. As a consequence, students may come to regard scientific knowledge as stable and finalized rather than provisional and continuously evolving.
The cluster adopts a different approach. Research-based teaching means that students encounter science in the making. They meet researchers presenting current projects, open questions, and developing results. They are introduced not only to successful findings but also to hypotheses that did not hold, analyses that proved inadequate, and methodological decisions that involved trade-offs rather than clear solutions.
This approach reflects an important feature of scientific practice: knowledge is produced under conditions of uncertainty. Decisions about measurement, operationalization, modelling, and interpretation are rarely perfect. They are shaped by theoretical assumptions, technological possibilities, practical constraints, and available time. Understanding these conditions is therefore an essential part of understanding science itself.
The Practice of Inquiry
Research-based teaching emphasizes the practice of inquiry as much as its outcomes. Students learn how research questions are formulated, how methods are chosen and justified, how data are interpreted, and how conclusions emerge through discussion and critique within a research community.
Rather than encountering only polished narratives of discovery, students engage with the reasoning that connects observation to inference and inference to theory. They learn that empirical findings do not speak for themselves but require conceptual framing and argumentative justification.
Imperfection, Revision, and Responsibility
An important part of this approach is the explicit discussion of uncertainty and imperfection. Research inevitably involves incomplete information, methodological limitations, and provisional interpretations. Presenting these elements openly fosters intellectual honesty and scientific responsibility.
Students learn that uncertainty is not a weakness of science but a structural feature of knowledge production. They are trained to evaluate evidence critically, to identify assumptions, and to recognize where conclusions extend beyond what the data can support.
For teachers, this means presenting research not only as achievement but also as development. It requires making visible the reasoning behind methodological choices and acknowledging the limits of current findings.
Participation Rather than Reception
Research-based teaching therefore positions students as participants in scientific reasoning rather than as passive recipients of results. They learn to formulate questions, evaluate evidence, and assess competing interpretations.
By encountering ongoing research, students gain insight into how knowledge evolves through critique, collaboration, and revision.
Summary
Research-based teaching in the summer school cluster exposes students to science as it is actually practiced - including its uncertainties, methodological choices, and ongoing debates. Through this exposure, students develop a realistic understanding of scientific inquiry and the intellectual responsibility that accompanies it.

