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COMPLEXITY 

 
Description 
This course addresses the concept of complexity. Complexity is an important issue in a 
diversity of scientific fields, be it mathematics, physics, life sciences, social sciences or 
humanities. The climate, organisms, diseases and societies are said to be complex. 
Socially important problems, such as the latest economical crisis, are said to be 
explainable, predictable and thus preventable only on the basis of complex system 
thinking. Important concepts from a variety of philosophical discussions are related to 
the concept of complexity, e.g. hierarchy and organization, emergence, contingency, 
non-linearity. Even though complexity is not yet a frequent keyword in standard 
philosophical encyclopedias, discussions about what complexity is, what it tells us 
about the ontology of science (e.g. whether there are levels of organization) and about 
the methods and values of sciences (e.g. regarding reductionist heuristics or the value 
of complexity in feminist philosophy of science) are becoming more and more important 
in history, sociology and philosophy of science.  
 
After a short introduction, we will read and critically discuss classical papers on the 
concept of complexity, e.g. from Warren Weaver (1948), Herbert A. Simon (1962), 
Donald T. Campbell (1974) and William C. Wimsatt (1974). We will then read and 
critically discuss contemporary authors who address different aspects or specific 
concepts of complexity, e.g. James Ladyman et al (2012), Hans-Jörg Rheinberger 
(1997), Helen Longino (2008).  
 
 
Learning goals, requirements, assignments and grading   
Students will learn how entangled ontological, epistemic and social issues are, and 
how concepts like complexity become important in science and society. They will 
understand in an exemplary manner why philosophy is relevant for scientific fields and 
learn about an important topic in contemporary science by close reading of selected 
works from the field. The focus is on conceptual and argumentative analysis.   
 
Students are required to carefully read all the core readings, to regularly and actively 
participate in class, to present one of the core readings in class and to write a term 
paper. For general rules regarding class participation and term papers, see attachment 
to syllabus.  
 
Gradings will be based on written material 70%, in class participation 30%.  
 
Written assignment: 2000 word argumentative term paper on a topic of choice, either 
from the line-up of texts or related. To get such a paper assigned you need to write an 
abstract with a list of references before the end of the term.  
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Schedule 
 

 

Week  

Core classic and contemporary readings  

1 Weaver, Warren. 1948. “Science and complexity.” American Scientist 36: 536–544. 

2 Simon, Herbert A. 1962. “The architecture of complexity.” Proceedings of the 
American Philosophical Society 106: 467–482.  

3 Campbell, Donald T. 1974. “Downward causation in hierarchically organised 
biological systems.” In Ayala, Francisco J. and Theodosius G. Dobzhansky (ed.) 
Studies in the Philosophy of Biology: Reduction and Related Problems, 179–86. 
Berkeley: University of California Press. 

4 Wimsatt, William C. 1974. “Complexity and organization.” Boston Studies in the 
Philosophy of Science 20: 67–86. 

5 Kauffman, Stuart A. 1990. “The sciences of complexity and ‘origins of order.’” PSA: 
Proceedings of the Biennial Meeting of the Philosophy of Science Association 1990: 
299–322. 

6 Barabasi, Albert-László. 2007. “The Architecture of Complexity.” IEEE Control 
Systems 27: 33–42. 

7 Ladyman, James et al. 2012. “What Is a complex system?” European Journal for 
Philosophy of Science 3: 33–67.   

Complexity in specific contexts/ Special issues (adaptable, depending on interest of 
participants)  

8 Bechtel, William and Adele Abrahamsen. 2011. “Complex biological mechanisms: 
Cyclic, oscillatory, and autonomous.” In Hooker, Cliff (ed.) 2011. Philosophy of 
Complex Systems, 257-286. Amsterdam: Elsevier OR Wolkenhauer, Olaf and Allan 
Muir. 2011. “The complexity of cell-biological systems.” In Hooker, Cliff (ed.) 2011. 
Philosophy of Complex Systems, 355-387. Amsterdam: Elsevier. 

9 Mitchell, Sandra. 2009. “Complexity and Explanation in the Social Sciences.” In 
Mantzavinos, Chrysostomos. 2009. Philosophy of the Social Sciences: 
Philosophical Theory and Scientific Practice. Cambridge: Cambridge University 
Press. 

10 Rheinberger, Hans-Jörg. 1997. “Experimental complexity in biology: Some 
epistemological and historical remarks.” Philosophy of Science 64: S245–S254. 

11 Longino, Helen E. 1995. “Gender, politics, and the theoretical virtues.” Synthese 
104: 383–97. 

12 Discussion of paper projects 
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Further references 
 
Auyang, Sunny Y. 1998. Foundations of Complex-System Theories in Economics, 

Evolutionary Biology, and Statistical Physics. Cambridge: Cambridge University 
Press. 

Barabási, Albert-László. 2002. Linked: The New Science of Networks. Cambridge, 
Mass.: Perseus Pub. 

Bechtel, William, and Robert C Richardson. 2010. Discovering Complexity: 
Decomposition and Localization as Strategies in Scientific Research. 2nd ed. 
Cambridge, Mass.: MIT Press.  

Bedau, Mark A., and Paul Humphreys. 2008. Emergence: Contemporary Readings in 
Philosophy and Science. Cambridge, Mass.: MIT Press. 

Godfrey-Smith, Peter. 1996. Complexity and the Function of Mind in Nature. 
Cambridge: Cambridge University Press. 

Hooker, Cliff, ed. 2011. Philosophy of Complex Systems. Amsterdam: Elsevier.  

Kellert, Stephen H. 1993. In the Wake of Chaos Unpredictable Order in Dynamical 
Systems. Chicago: University of Chicago Press. 

Lineweaver, C. H., P.C.W. Davies, and Michael Ruse, eds. 2013. Complexity and the 
Arrow of Time. Cambridge: Cambridge University Press. 

Longino, H. E. 2006. “Theoretical Pluralism and the Scientific Study of Behavior.” In , 
edited by Stephen H Kellert, Kenneth C Waters, and Helen Longino, 19:102–
31. Minneapolis: University of Minnesota Press. 

Longino, H. E. 2013. Studying Human Behavior: How Scientists Investigate Aggression 
and Sexuality. Chicago: The University of Chicago Press. 

Mitchell, Melanie (2008). Complexity. In: Marris et al. (2008): Language: Disputed 
Definitions. Nature 455, S. 1023–1028. 

Mitchell, Sandra D. 2009. Unsimple Truths: Science, Complexity, and Policy. Chicago: 
University of Chicago Press. 

Simon, Herbert A. 1996. The Sciences of the Artificial. 3rd ed. Cambridge, MA: MIT 
Press. 

Wimsatt, William C. 2007. Re-Engineering Philosophy for Limited Beings: Piecewise 
Approximations to Reality. Cambridge, MA: Harvard University Press. 
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GENERAL RULES: PARTICIPATION, PRESENTATIONS, WRITTEN ASSIGNMENTS 

 

Maria Kronfeldner 

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

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

 
 
Presentations should  

- include the reconstruction of the main arguments of the text and  
- interpretative remarks or  
- 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 maximum two page long handout that 

they distribute before their presentation. A multimedia presentation (e.g. powerpoint) is 
possible but is not replacing the handout.  

 
 
Written assignments  
Format of the written assignments varies. See course syllabus on this. If a term paper is assigned as 
an argumentative piece, this can be:  

- either a careful critical reconstruction of a particular and important argument for some 
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.  
 
I will evaluate assignments according to the following criteria (if applicable): 
 
Specific criteria  1  

Yes 
2  
 

3  
 

4  
 

5  
No 

Does the paper have a precise, meaningful, independent and relevant question, 
structure and upshot?      

Are the arguments precise and coherent? 
       

Are important concepts explicated?  
      

Does the paper critically engage with the literature (e.g. anticipating 
counterarguments, developing an original argumentation)?      

Is there an indication for adequate comprehension of the relevant  literature?  
      

Is the paper well-referenced (mentioning relevant references) and does it conform 
to the standards of academic writing?       

 


