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jectives and Outline of the Course

H The aim of this course is to teach the students to think and act in a scientific and critical way, also outside their academic

field of expertise. We start with theoretical introductory lessons, in which the principles of critical thinking are introduced

Z | The aim of this course is to teach the students to think and act in a scientific and critical way, also outside their academic

and the importance of openness of mind.

field of expertise. We start with theoretical introductory lessons, in which the principles of critical thinking are introduced
and the various pitfalls of the human brain are explored. The students learn from examples why we are susceptible to
irrational beliefs, and how intelligent people can make mistakes. Then they learn to apply the principles within the field and
beyond in daily life. Techniques from statistics, logics, argumentation theory and probability theory are provided to support
the thinking processes. Students learn to reflect on the fallibility of the human brain, acknowledging their own ignorance,

FEDEEBIZE Learning Objectives

H Develop the ability to analyze information using statistics, logic, argumentation, and probability theories.

Learn why humans are prone to irrational beliefs and the causes behind it.
Understand the importance of acknowledging one's ignorance and being open to new ideas.

% | Develop the ability to analyze information using statistics, logic, argumentation, and probability theories.

Learn why humans are prone to irrational beliefs and the causes behind it.
Understand the importance of acknowledging one's ignorance and being open to new ideas.
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REEHEIER Course Plan

No. 15 B Topics AZA Content
1 H | Critical thinking 1 « definition and relevance
=z | Critical thinking 1 « definition and relevance
2 H | Critical thinking 2 * basic principles and rules of thumb
Z | Critical thinking 2 * basic principles and rules of thumb
3 H | Critical thinking 3 » thinking errors and other mechanisms that form the basis of erroneous views: the
limitations of intuition and memory, heuristics, thinking patterns, group pressure,
cognitive dissonance, confirmation bias
= | Critical thinking 3 « thinking errors and other mechanisms that form the basis of erroneous views: the
limitations of intuition and memory, heuristics, thinking patterns, group pressure,
cognitive dissonance, confirmation bias
4 H | Critical thinking 4 - characteristics / recognition of unreliable information and influencing
Z | Critical thinking 4 « characteristics / recognition of unreliable information and influencing
5 H | Critical thinking 5 « the correct assessment of social sources of knowledge (authority, expertise)
Z | Critical thinking 5 Critical thinking 5
6 H | Critical thinking 6 * recognizing the importance and application of scientific methods
Z | Critical thinking 6 * recognizing the importance and application of scientific methods
7 H | Critical thinking 7 « self-reflection, acknowledgement of ignorance and the creation of an openness of
mind
=z | Critical thinking 7 « self-reflection, acknowledgement of ignorance and the creation of an openness of
mind
8 H | Critical thinking 8 » the willingness to revise opinions in the light of new arguments and evidence
2 | Critical thinking 8 » the willingness to revise opinions in the light of new arguments and evidence
9 H | Critical thinking 9 » examples from the field, personal experiences and current events
Z | Critical thinking 9 » examples from the field, personal experiences and current events
10 H | Statistical methods 1 » The world is not dependent on the way we look at it, but how we see the world is:
concepts such as population, tests at random, estimates, distribution, probability,
reliability, bias
% | Statistical methods 1 » The world is not dependent on the way we look at it, but how we see the world is:
concepts such as population, tests at random, estimates, distribution, probability,
reliability, bias
11 H | Statistical methods 2 « statistical tests
- efficient design of experiments
& | Statistical methods 2 « statistical tests
- efficient design of experiments
12 H | Argumentation skills » the most important forms of argument and logical principles
« common fallacies and thinking errors
% | Argumentation skills » the most important forms of argument and logical principles
« common fallacies and thinking errors
13 H | Application to scientific | definition and aspects of careful, reliable, verifiable, impartial and independent
integrity conduct of research
o | Application to scientific | definition and aspects of careful, reliable, verifiable, impartial and independent
integrity conduct of research
14 H | Group work Students reflect in groups on the topics that were introduced and apply the learned
principles.
% | Group work Students reflect in groups on the topics that were introduced and apply the learned
principles.
15 H | Project Students reflect on the topics that were introduced in the lectures or through guided

self-study, and provide examples in which they apply the theory of these topics.
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Project Students reflect on the topics that were introduced in the lectures or through guided

i

self-study, and provide examples in which they apply the theory of these topics.

>E# ‘

H Initial competences:

+ Basic knowledge of engineering sciences
% | Initial competences:

+ Basic knowledge of engineering sciences

H Scientific Thinking, by Robert M. Martin, Broadview Press, ISBN 9781770482296
Redefining Scientific Thinking for Higher Education, Editors: Murtonen, Mari, Balloo, Kieran (Eds.) , ISBN 978-3-030-24217-
6
The Nature of Scientific Thinking, by Faye, J.,

%= | Scientific Thinking, by Robert M. Martin, Broadview Press, ISBN 9781770482296

Redefining Scientific Thinking for Higher Education, Editors: Murtonen, Mari, Balloo, Kieran (Eds.) , ISBN 978-3-030-24217-
6
The Nature of Scientific Thinking, by Faye, J., ISBN 978-1-137-38983-1

= End-of-term evaluation and continuous assessment
Examination methods in case of periodic evaluation during the first examination period: Report
Examination methods in case of periodic evaluation during the second examination period: Report
Examination

Z | End-of-term evaluation and continuous assessment

Examination methods in case of periodic evaluation during the first examination period: Report

Examination methods in case of periodic evaluation during the second examination period: Report

Examination methods in case of permanent evaluation: Participation, job performance assessment, peer assessment, report
Possibilities of retake in case of permanent evaluation: examination during the second examination period is possible in
modified form

Extra information on the examination methods:

« NPE: the main focus is on the active participation and critical sense of the student to function optimally in an international
and multicultural team.

« PE_AL: final presentation, report

Calculation of the examination mark: « NPE: 60%, « PE_A1: 40%

H | Teaching language is English.
Teaching method: Guided self-study, group work, lecture, project, seminar, self-reliant study activities
Intensive course

Z | Teaching language is English.

Teaching method: Guided self-study, group work, lecture, project, seminar, self-reliant study activities
Intensive course
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