SEEP COURSE DESCRIPTION

Course title: | Quantitative and Qualitative Methods I
Course credit: | ECTS: 10 Hours per week: 4
Semester O St O S2 x S3 O S4

Expected prior

XlYes: Quantitative and Qualitative | & No

knowledge Methods |
Teaching | Lectures, exercises, group coaching, project work
method(s):
Type(s) of O Exam Written report
evaluation:
Participation / Presentation Group project
Other

Short course
description

This course focuses on integrating qualitative empirical methods with
social simulation, specifically agent-based modeling. Students develop
both quantitative and qualitative methodological skills to prepare for the
collaborative design of a mixed-methods group project.

During the winter term portion of this mixed-methods track, the primary
focus shifts to implementing the group projects designed in the preceding
summer term.

In the quantitative component, students are guided through the agent-
based development cycle: model design, coding, empirical validation,
simulation experiments, scenario analysis, sensitivity analysis,
documentation, and code dissemination. Students receive group-based
coaching to refine their models and programming structures throughout
the semester, iteratively aligning them with findings from the qualitative
empirical component. Additionally, they learn to conduct simulation
experiments and perform corresponding data analysis. Through
homework assignments and individual exercises, students master
NetLogo’s “Behavior Space” to run simulations with varying
parameterizations and apply basic data analysis scripts in R to analyze
and visualize data across multiple repeated simulation runs, thereby
demonstrating the model’s robustness and stochastic nature.

In the qualitative component, students further develop their research
projects by collecting and analysing additional empirical data. They refine
their theoretical assumptions by grounding them in empirical evidence and
systematically cross-checking them against previous findings (also from
the summer term). Regular feedback sessions between students and
teachers support the discussion and refinement of theoretical assumptions
and analytic techniques. Students learn how different qualitative
approaches generate distinct insights that inform the modelling process.
This component fosters a holistic understanding of the research topic and
supports students in deciding which theoretical insights to implement in
the agent-based model, while critically reflecting on these decisions.

The course culminates in the production of a comprehensive mixed-
methods research paper, which is written and presented by each project

group.

Topics (summary

methodological reflection, data collection, qualitative methods of data
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keywords)

analysis, complexity, complex adaptive systems, social simulation, agent-
based modelling, coding, model extension, mixed methods

Selected readings:

Creswell, J. W., & Creswell, J. D. (2017). Research design:
Qualitative, quantitative, and mixed methods approaches. Sage
publications.

Epstein J.M. and Axtell R. (1996), Growing Artificial Societies:
Social Science from the Bottom-Up. The MIT Press.

Epstein J.M. (2012), Generative Social Science: Studies in Agent-
Based Computational Modelling. Princeton University Press.
Gilbert N. (2008), Agent-based models, Sage Publications, series:
Quantitative applications in the social sciences.

Gilbert N. and Troitzsch K.G. (2005), Simulation for the Social
Scientist, Open University Press.

Hamill L and Gilbert N. (2016), Agent-Based Modelling in
Economics, Wiley

Miller J.H. and Page S.E. (2007), Complex Adaptive Systems: An
Introduction to Computational Models of Social Life, Princeton
University Press.

Smaldino P (2023) Modeling Social Behavior: Mathematical and
Agent-Based Models of Social Dynamics and Cultural Evolution.
Princeton University Press
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