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Abstract

The module is an introductory course fostering critical thinking about scientific concepts and methods
in the natural sciences, particularly in pharmaceutical and biomedical research. Central concepts and
issues from philosophy of science regarding the role of, for instance, scientific discovery, experiments,
models, images, and quantification will be illustrated and reflected upon. The principles, strengths and

limitations of advanced scientific methods such as computational imaging, medical transcriptomics
and precision medicine will be presented and discussed. These two focuses will be linked and put into
discussion with each other. Students are encouraged to actively participate in the discussions. They
will also engage in close reading and will learn how to analyse the scientific concepts and methods
used in landmark papers within the research fields introduced during the course as well as in their
own project work. This course is part of ETH's Critical Thinking Initiative (CTETH).
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Objectives
Students

have the ability to explain and reflect upon core themes in philosophy of science and cutting
edge methods that are relevant in modern pharmaceutical and biomedical research.

are able to explain the role experiments, models, images, and quantifications play in the for-
mation of a theory, and the constitution and illustration of a scientific fact.

are able to actively engage in a critical discussion about scientific concepts, methods and ap-
proaches in the field of biomedical research and philosophy of science.

are able to critically evaluate the basic scientific assumptions, concepts and approaches un-
derlying their own research project.

have learned how to “closely read” and analyse a scientific paper and are able to present their
paper analysis to an audience that is not expert in the research field.

Content

General concepts and issues in relation to scientific research — including heuristics of scientific
reasoning, standards of reproducibility, and aims of explanation.

Power and limitations of in vivo models in drug development.

The role that different types of experiments, models and techniques play in the formation of a
theory, testing of a hypothesis, and establishment and interpretation of scientific findings.
Principles and procedures underlying the current methods in computational imaging (e.g.
functional and molecular imaging) and their use in biomedical research and diagnostics.
Quantification in the life sciences and the use of biomedical informatics for the analysis of vast
amounts of data (e.g. computational analysis of large amounts of genetic or physiological pa-
tient data).

Overview on social factors influencing the production of knowledge (e.g. paradigm shifts) and
the debated difference between basic and applied research.

Novel methods in RNA sequencing and new concepts in understanding gastroenterological
diseases.

Chances and risks of the economization of scientific research.

Bringing academic findings to market and the value of applied research for society.
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