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Syllabus  

HOW TO THINK ABOUT SCIENCE:  
AN INTRODUCTION TO PHILOSOPHY OF SCIENCE 

 
 

 
 
 
Course leader (CL):   Kronfeldner, Maria (Philosophy)  
Contributing Faculty (CF): Antypas, Alexios (Environmental Studies);  

Lafferton, Emese (History);  
Renkin, Hadley (Gender Studies). 

Teaching Assistant (TA): Jarrott, Joshua (Philosophy)  
 
Term:   Fall  
No. of Credits:  2 (ECTS 4)  
Status:    University-wide course, MA-level, for grade and audit.  
 
Teaching format:   mandatory: 100min/week (lectures, seminar style discussions, exercises);  

there will also be non-mandatory tutorials (see schedule).  
 
Areas:    Metaphysics and Epistemology, Methodology, Science Studies 
 

Time: Zero Week Introduction: see elearning site.  

Normal class slot:         Fridays,  11-12:40 (except on Nov 01, Nov 29)  
Three evening events:  Monday, Okt 21: time 17:00-19:00 (replacement class)  

         Tuesday, Okt 22: 18:00-19:30pm (extra slot)  
         Thursday, Nov 28: 20:00-22:30 (film screening) 
                                      (replaces morning class on Friday)  

Non-mandatory tutorials/events: dates and times: t.b.d. 
 
Place: Budapest: t.b.d. see elearning site.  

Vienna: D-002 Tiered room 

Description  
The way science works raises deep and pressing philosophical questions that should 
concern everyone engaged with sciences. Is there a way to demarcate science from 
pseudo-science or ideology? How is scientific knowledge made reliable? Is it giving us 
access to reality or is it merely a tool, e.g. for successful prediction or explanation? The 
so-called “analytic” project within philosophy of science focused on these and similar 
(by now) classic questions. During the second half of the 20th century, when history of 
science and the intermingling of science and society were gaining a more prominent 
role in philosophical debates, attention in philosophy of science diversified towards 
further questions, for instance: What follows philosophically from looking at the history 
of science, in particular the study of scientific revolutions? If social values influence 
sciences, is that legitimate? In which sense, if any, is science itself social and political, 
and therefore normative? And what to do with radical science skepticism as in climate 
change denial? 

Part I will focus on the methods of scientific knowledge production and will 
introduce issues about how science and society connects. There will be lectures and 
exercises in small groups and a mid-term test. Part II will concern core epistemic goals 
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of sciences, i.e. things scientists aim at, such as generalization, classification and 
explanation. When can one generalize the result one derived in a specific study and 
what is the danger in doing so? What are the pitfalls of classification, e.g. when people 
are sampled for a specific study? When can one jump from correlation to causation in 
order to explain a phenomenon and what is a causal explanation? We will discuss 
major works and some special and controversial cases regarding these epistemic 
goals, such as the debates about whether it is scientific to say that “smoking causes 
cancer” or that “humans cause climate change”, whether there are still scientific 
reasons to talk about “races”, and how phenomena such as homosexuality are 
constructed via so-called “looping effects” – people reacting to the generalizations 
made by scientists and changing the basis for these thereby. Part III will discuss how 
science skepticism arises by economic influences (e.g. with respect to the so-called 
“merchants of doubt”) and how science and society interrelate and influence each 
other. This will include discussions about objectivity, trust, science skepticism, biases 
and the production of ignorance. Part II and III will involve exercises in groups to 
increase the depth of the learning experience. The course will close with a final triadic-
feedback group exercise for writing a short philosophical essay. 

By taking an abstract, philosophical stance, students will learn how to think 
about science in a philosophical manner – that is, regarding science in general and 
regarding their own respective disciplines. They shall understand how sciences 
function epistemically and socially. 

Learning goals, format, deliverables, requirements, and grading  

Format: Part I will have lectures and exercises (with some background reading) and a 
short test. Part II and III will concentrate on intensive discussions of primary readings 
and further material for the exercises. Tutorials will focus on test preparation and skill 
development.  

Requirements and deliverables: Students can join even if they have no prior education 
in philosophy of science. Students are required to prepare the required reading for 
class in depth, to regularly and actively participate in class and (if required) in the 
online-forum, to take the short test after Part I, and to present and write about a topic of 
their choice (1000 word essay). Because of the centrality of the exercises, students 
who want to join via online sources can join as auditing students only, given the 
technical resources allow for weekly auditing. 

Assessment: Grades will be based on the results of the mid-term test (40%), the end-
of-term 1000 word essay (40%), and in class participation (including written 
contributions produced as part of group work or the online forum) (20%). 
For general rules of participation and grading: see Handout “General Rules” (attached).  

Students will  
- get a general introduction to the philosophy of science that prepares them for 

more specific, discipline or field related CEU courses on the methodology and 
ontology of the social sciences,  

- learn to understand and appreciate the nature of philosophical problems, 
- learn to critically look at their discipline’s goals, practices and kinds of 

knowledge produced thereby, and 
- learn to reflect on the role of sciences in society and how social values can 

influence sciences. 
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Schedule  

No. of session Session description Teaching 
faculty 

Preparation for 
class (readings and 
general directions)  

 Introduction   

0  
 

 

Zero Week Introduction: 
Presentation of the 
Course 

Maria 
Kronfeldner 
(CL)  

No preparation.  

Get connected via 
moodle! Drop us a 
line should you be 
unable to come to 
the introduction 
and/or need help to 
connect to the 
course site on 
moodle.  

 
Part I 

 
Science - Methods and 
Contrasts 

  

1 
Sep 20, 

Bud  

Lecture: What is science? 
From Aristotle to modern 
science, to positivism and 
demarcation problems.  

Exercise: Demarcating 
science.  

Maria 
Kronfeldner 

 

 

 

TA 

Textbook Reading: 
Barker & Kitcher, 
2014, pp. 1-9. 

Reading for exercise: 
Carnap, 1931, pp. 1-
10. 

2 
Sep 27 

Bud 

Lecture: Induction! The 
glory of science and the 
scandal of philosophy? 

Exercise: Falsification.  

Maria 
Kronfeldner  

 

 

TA 

Textbook Reading: 
Godfrey-Smith, 
2003, pp. 19-46 

Reading: Selected 
pages from Popper 
(ca. 3 pages) 

3 
Oct 04, 
QS51 

Lecture: Confirmation of 
theories and inference to 
the best explanation. 

Exercise: The role of 
simplicity and the 
influence of values.  

Maria 
Kronfeldner  

 

 

TA 

Reread Godfrey-
Smith from last 
week, especially pp. 
39-46.  

Reading: Selected 
pages from Kuhn 
(ca. 3 pages); 
selected pages from 
Rudner (ca. 3 
pages) 

Tutorial 

 

Test preparation (in small 
groups) 

TA ***Non-mandatory*** 

Agree on a time with 
the TA!  
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4 

Oct 11, QS51 

MID-TERM TEST Maria 
Kronfeldner 

TA  

See information 
provided in class, 
tutorials and online.  

5 

Oct 18, QS51 

Lecture: Realism, 
perspectives and 
alternative ways of 
knowledge production. 

Exercise: The case of 
women scientists in 
primatology. 

Maria 
Kronfeldner 

 

 

 

TA 

Textbook Reading: 
Barker & Kitcher, 
pp. 78-113.  

Reading: Hrdy 1986, 
pp. p. 146-152.  

6 

Oct 21 (make-up class 
for Nov 01 public holiday) 
17:00-19:00 

QS51 

Discussion/Interview with 
Philip Kitcher: Let’s talk 
about truth and progress.  

Maria 
Kronfeldner  

TA  

Reading will be 
determined with 
guest.   

7  

Oct 22,  

18:00-19:30  

University of 
Vienna  (replaces 
Oct 25 meeting) 

Evening Guest Lecture  

By Philip Kitcher  

On truth and progress  

Maria 
Kronfeldner  

TA  

 

No class on Nov 
01 (public holiday) 

See replacement Unit 6, Oct 21   

 
Part II  

 
Core Epistemic Goals in 
Sciences 

  

8 

Nov 08, QS51 
 

 

Discussion: 
Generalizations, sampling 
and looping effects. 

Exercise: The case of the 
construction of sexuality.  

Maria 
Kronfeldner 

 

Hadley 
Renkin (CF)  

Reading: Selected 
pages from Henrich 
et al, Hacking. 

 

Reading for exercise: 
Oosterhuis  

9 

Nov 15, QS51 
 

 

Discussion: Kinds, 
measurement and 
classification.  

Exercise: The case of 
racial thinking in sciences.  

Maria 
Kronfeldner 

 

Emese 
Lafferton (CF)  

Reading: Gannett.  
 

Reading for exercise: 
Stepan. 

10 

Nov 22, QS51 
 

Discussion: Causation, 
and explanation. 

Exercise: The case of 
smoking as causing 
cancer  

Maria 
Kronfeldner 

TA  

Reading: Bechtel 
and Abrahamsen. 

Reading: Pages from 
Proctor.   
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Part III 
 
Science in Context 

  

11 

Nov 28, 8pm, 
QS51 
(replaces meeting on 
Friday, Oct 29 morning) 
 

Strategic Science 
Skepticism: The 
Merchants of Doubt  

Science Studies Film 
Screening  

Maria 
Kronfeldner 

 

Alexios 
Antypas (CF)  

 

TA  

No mandatory 
reading.  

Special preparation 
task will be 
announced a week 
before. 

 

Recommended 
reading:  

Oreskes & Conway; 
Kitcher & Keller. 

12 

Dec 06, QS51 

 

Science in Society: Trust, 
Objectivity and 
Responsible Research 
and Innovation  

Maria 
Kronfeldner 

 

TA  

Reading will be 
determined later.   

Tutorial  

Time t.b.d. 

Workshop: Triadic 
feedback groups on first 
term paper drafts. 

TA ***Non-mandatory*** 

Each student has to 
read the two drafts of 
the two other group 
members of her/his 
triadic feedback 
group. 

 

What to expect from faculty and teaching assistant:  
• The course leader (CL) directs the course, delivers the lectures and 

introductions to the discussion sessions, shares responsibility with the TA 
during the exercises and group work sessions, decides about the readings, the 
test, etc.  

• Contributing faculty (CF) each join for one session and will present case studies 
from their own area of expertise and disciplinary perspective and thus give a 
hands-on input connected to the exercises of the students.  

• The teaching assistant (TA) will take over some responsibilities during the 
introduction, exercises and group work sessions, will manage and direct the 
online forum, will tutor students with respect to their readings, test preparation, 
research for and writing of their final essay, and help with management tasks.   
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Readings  

 
Recommended textbook introductions to the philosophy of science:  

- Barker, G., & Kitcher, P. 2013. Philosophy of science: A new introduction. Oxford: Oxford 
University Press. (course reserve) 

- Okasha, S. 2002. Philosophy of Science: A Very Short Introduction. Oxford: Oxford University 
Press. (course reserve)	

- Godfrey-Smith, P.. 2003. Theory and Reality: An Introduction to the Philosophy of Science. 
Chicago: Chicago University Press. (course reserve)	

- Hess, D. J. 1997. Science Studies: An Advanced Introduction. New York: NYU Press. (ILL) 

Collections of classical and contemporary readings  
- McGrew, T., Alspector-Kelly, M. and Allhoff, F. eds. 2009. Philosophy of Science: An Historical 

Anthology, John Wiley & Sons. (course reserve)	
- Biagioli, M. ed. 1999. The science studies reader. New York: Routledge (course reserve)	
- Bird, A. & J. Ladyman. eds. 2013. Arguing about Science. London; New York: Routledge. (course 

reserve)	
- Curd, M. & J. A Cover. eds. 1998. Philosophy of Science: The Central Issues. New York: W.W. 

Norton & Co. (course reserve)	
- Psillos, S., & M.Curd. eds. 2008. The Routledge Companion to Philosophy of Science. London ; 

New York: Routledge. (course reserve)	
- Hackett, E.J, et al, and Society for Social Studies of Science, eds. 2007. The Handbook of 

Science and Technology Studies. Cambridge, MA: MIT Press. (course reserve)	

As background reference material students shall use the following:  
- Psillos, S. 2007. Philosophy of Science A-Z. Edinburgh: Edinburgh University Press. (course 

reserve)	
- The Stanford Encyclopedia of Philosophy is usually the best encyclopedia when philosophy of 

science is at issue and it is open access.  
- Heilbron, J. L. 2003. The Oxford Companion to the History of Modern Science. Oxford University 

Press. (course reserve)	

Specific readings   Further readings will be added as need arises  
Bechtel, W. & A. Abrahamsen. 2005. Explanation: A Mechanist Alternative. Studies in History and 

Philosophy of Biological and Biomedical Sciences 36: 421–41. 
Brown, Mark. 2009. Science in Democracy. Expertise, Institutions, and Representations. Cambridge, MA: 

MIT Press. (course reserve)  
Carnap, R. (1931) 1959. The elimination of metaphysics through logical analysis of language. In Logical 

Positivism, edited by A. J. Ayer, translated by Arthur Pap, pp. 60–81. Glencoe, IL, Free Press. 
(course reserve) 

Carrier, M. & A.Nordmann. 2011. Science in Context of Application. Springer. (##ordered##)  
Collins, H. & R. Evans. 2017. Why Democracies Need Science. Cambridge: Polity Press. (##ordered##)  
Douglas, H. 2009.Science, policy, and the value-free ideal. Pittsburgh, Pa.: Univ. of Pittsburgh Press. 

(course reserve) 
Gannett, L. 2010. Questions asked and unasked: How by worrying less about the 'really real’ philosophers 

of science might better contribute to debates about genetics and race. Synthese 177 (3): 363–85.  
Guston, D. H. (2009). Between Politics and Science. Cambridge: Cambridge University Press.  
Hacking, I. 1986. Making up people. In Heller, T., Sosna, M., and Wellbery, D. (eds) Reconstructing 

Individualism: Autonomy, individuality and the self in Western thought, Stanford, CA, Stanford 
University Press, pp. 222–236. (course reserve) 

Henrich, J., S. J. Heine & A. Norenzayan. 2010. The weirdest people in the world? Behavioral and Brain 
Sciences 33: 61–83. (online) 

Hrdy, S. (1986) 2006. Empathy, polyandry and the myth of the coy female." In E. Sober (ed.), Conceptual 
Issues in Evolutionary Biology, pp. 131–59. Cambridge: MIT Press. (course reserve) 

Kitcher, P. & E. Fox Keller. 2018. The Seasons Alter: How to Save Our Planet in Six Acts. (course reserve) 
Kuhn, T. S. 1977. Objectivity, Value Judgement, and Theory Choice. In Kuhn, T.S. The Essential Tension, 

320–39. (course reserve) 
Melo-Martín, I. de, & K. Intemann. 2018. The Fight against Doubt: How to Bridge the Gap between 

Scientists and the Public. Oxford: Oxford UP. (online)  
Oosterhuis, H. 2000. Stepchildren of Nature: Krafft-Ebing, Psychiatry, and the Making of Sexual Identity. 

Chicago: University of Chicago Press, p139-51, 174-94. (course reserve) 
Oreskes, N., and E. M Conway. 2010. Merchants of Doubt: How a Handful of Scientists Obscured the 

Truth on Issues from Tobacco Smoke to Global Warming. New York: Bloomsbury. (course 
reserve) 
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Popper, K. (1935) 1958. The Logic of Scientific Discovery, London: Hutchinson. (course reserve) 
Porter, T. 1999. Quantification and the accounting ideal in science. In: Biagioli, M. (1999) The science 

studies reader, pp. 394-606, New York, Routledge. (course reserve) 
Proctor, R. & L. Schiebinger, eds. 2008. Agnotology: The Making and Unmaking of Ignorance. Stanford, 

Calif.: Stanford University Press. (course reserve)  
Proctor, R. N. 2012. Golden Holocaust: Origins of the Cigarette Catastrophe and the Case for Abolition. 

Berkeley: University of California Press. (course reserve) 
Resnik, D. 2007. The price of truth: How money affects the norms of science. Oxford, New York: Oxford 

University Press. (online)  
Rudner, R. 1953. The scientist qua scientist makes value judgments. Philosophy of Science 20 (1): 1–6. 

(online)  
Stepan, N. 1986. Race and gender: The role of analogy in science. Isis 77: 261–77. (online)  
 
 
Further material  
Documentary “The Merchants of Doubt” (2014, by Robert Kenner. See trailer: https://youtu.be/j8ii9zGFDtc)    



Handout 2019-20 

GENERAL RULES: PARTICIPATION, PRESENTATIONS, WRITTEN ASSIGNMENTS 

 
Maria Kronfeldner  

 
Interaction in class should be based on mutual reliability and mutual respect and should result in a fair 
and open intellectual exchange.  
 
Participation  

- Students are required to attend classes regularly.  
- Students should participate actively in seminar discussions.  
- Students have to prepare the required reading for the course in depth.  
- They have to be able to ask questions and make comments on the required reading and  
- respond to the presentations of other students.  

 
Presentations should  

- include the reconstruction of the main arguments of the text and  
- interpretative remarks or  
- substantial research questions for discussion.  
- If asked, students also have to exhibit research skills (e.g. referring to further literature 

regarding the topic).  
- Students are expected to prepare and distribute a one-page handout (strict limit!) that they 

distribute before their presentation. The tendency in student presentations is to simply 
accumulate material, especially via powerpoint presentations. Yet, the art of thinking also 
consists in selecting the relevant from the irrelevant.  

 
Written assignments  
Format and length of the written assignments varies. See course syllabus or specification on the e-
learning site for this. If a longer term paper is assigned as an argumentative piece, this can be:  

- either a careful critique of a particular and important argument for a position,  
- a comparison between competing arguments about alternative solutions to a problem, 
- or a defense of some particular position/argument against some relevant criticism.  

In all these cases, your own argumentation, your critical voice, should be a significant part of the 
paper. Rule of thumb for the ideal: 20/80 (20% retelling of what others said; 80% your own way of 
organizing and defending things).   
 
We will evaluate assignments according to the criteria in the student record manual:  

 
 
Feedback: I will not comment on the content of student presentations during class, but in case 
students would like more feedback on their class performance, they can see me during office hours or 
after class. In response to written term paper work, students will receive a feedback sheet, which will 
translate the CEU grading system into philosophy specific criteria. See next page.   
 
To stay up-to-date students need to regularly check the e-learning site of the course!  



Feedback-Sheet 
Kronfeldner  13.08.2019 

 

 

FEEDBACK-SHEET     
Maria Kronfeldner  

Seminar:    
Piece:     
Student ID/Name:    
 

1. General evaluation 
 
 
 
Grade (tendency):  
(not necessarily the final grade) 
 
 

2. Comparison to previous pieces (if applicable) 
 
 
 

3. What you could improve 
 
 
 

4. Further remarks 
See also comments in your text.  
 
 
 
SPECIFIC CRITERIA (Grade will result from scores on all criteria and also whether one is at the top or 
low end of a grade with respect to a specific criterion, which is not possible to represent in the grid, though)  
A =4.00-3.68, A- =3.67-3.34; B+ =3.33-3.01; B =3.00-2.68; B- =2.67-2.34; C+= 2.33 (Minimum pass) 
 Research topic, argumentation and research skills  A  A- B

+ 
B B- C

+ 
C 

I. Does the paper have a precise, manageable, meaningful, independent 
and relevant substantial question, given its topic? Does it have a clear 
structure and upshot? 

       

II. Are the arguments precise, coherent and exhibiting argumentative 
depth?  
 

       

III. Are important concepts explicated?  
 
 

       

IV. Does the paper critically engage with the literature in an original way 
(e.g. anticipating counterarguments, developing an original organization 
of the material and/or argumentation)?  

       

V. Is there an indication for adequate comprehension of the relevant  
literature (incl. are the interpretations charitable)?  
 

       

VI. Is the paper mentioning relevant references, and is it clear who 
speaks (authorial voice)? Is there an indication of mastery of research 
techniques (e.g. have independently found sources been used)?  

       

Form and Presentation  
VII. Does the paper conform to the standards of academic writing?  
(quotations, layout, spelling, grammar, punctuation, word count mentioned, academic 
writing style, labeling of tables and figures, bibliography properly formatted and complete)  

       

 




