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Background 

Simulation and modeling (SAM) techniques are a research methodology for testing hypotheses 

virtually, enabling researchers to explore, describe and predict phenomena while avoiding problems 

associated with tests in the ‘real world’. The US National Science Foundation has recently envisioned 

simulation as the third pillar of science, standing as an equal partner beside theory and 

experimentation
1
. Although SAM techniques cannot ‘prove’ that a theory is true, or that a ‘prediction’ 

is correct, they can reveal hidden plausibility structures, so called causal architectures. 

SAM techniques use mathematical formulae for describing relations and change, and this 

mathematical basis makes SAM less accessible to those who are uncomfortable with mathematics. As 

a result, SAM techniques are often applied in disciplines with a strong mathematical disposition, such 

as engineering, business studies and the natural sciences. However, in recent years SAM techniques 

have been increasingly adopted within research of the social sciences and the humanities. An example 

is the NFR-project Modeling Religion in Norway (MODRN) led by Professor LeRon Shults (UiA), 

in which agent-based simulations are created, based on mathematical models with emotional, moral, 

economic, ritual and other factors. The advent of advanced computer simulation opens up exciting 

opportunities for the scientific study of socio-political phenomena.  

In 2014 UiA established the NFR-Center for Excellence in teaching mathematics in Norwegian 

universities MatRIC, led by Professor Simon Goodchild, focusing on the teaching and learning of 

applied mathematics for user groups, such as engineers and biologists. Among others, MatRIC’s 

research fellow Ninni Marie Hogstad does research on digital simulations and visualization by 

engineering students (supervised by Professor Pauline Vos and Associate Professor Maurice Isabwe). 

MatRIC’s research fellow Ioannis Liakos studies how biology students at University of Bergen 

appropriate mathematical techniques for modelling biological problems. The proposed 

interdisciplinary MNT Research fellow within LaSiRA will team up with these by carrying out 

research on another user group of mathematics: students within the Faculty of Humanities and 

Pedagogy. 

 

 

                                                           
1 Yilmaz, L. (Ed.) (2015). Concepts and Methodologies for Modeling and Simulation: A Tribute to Tuncer Ören. New York, 

NY: Springer. 



Aim of the project 

The aim of the LaSiRA research by the interdisciplinary MNT Research Fellow is to study how to 

teach/mediate computer simulations and modelling as a research approach to students within the 

Faculty of Humanities and Education, in particular masters and PhD students. It is assumed that many 

of them are not so comfortable with mathematics. Central is the hypothesis that the students will not 

need to DO the mathematics, but that they can learn, reason, and understand principles, assumptions, 

and limitations when SAM are used in social research.  

The fellow will be hosted by the department of Mathematics (Mathematics Education), and his 

empirical setting will be within the Faculty of Hum-Ped, in particular with students from Religion, 

Philosophy and History. The relevance for students in Religion is, for example, to learn about 

sociological simulations and modeling of social phenomena (religiosity, demography, tolerance, etc) 

as carried out within the NFR-project MODRN. We will design a seminar consisting of workshops 

and lectures for Master’s and/or PhD students in Religious Studies, in which they learn about, discuss, 

and use such computer simulations. They will not need to construct the underlying mathematical 

models, but they can run simulations and adapt parameters. An example of how human’s individual 

motives lead to certain group behavior is Schelling’s Model of Segregation, which can be explored in 

simulations: http://nifty.stanford.edu/2014/mccown-schelling-model-segregation/. Probably, the 

seminar can be integrated into the students’ Methodology course. We plan to have several iterations 

of this seminar (repeating it annually), which opens the opportunity to include students of Pedagogy, 

History, Languages, and so forth, at a later stage. The interdisciplinary MNT research fellow will 

study the thinking, learning, and understanding of participants in the seminars. We seek a candidate 

with a background in mathematics education, with a strong connection to humanities and social 

studies, and with empathy to learners with mathematics anxiety. 

Thus, the LaSIRA project will involve qualitative research, as it is the tradition within the didactical 

research of UiA’s Department of Mathematics, through case studies on students’ understanding of 

new, mathematically-based research approaches for the scientific study of religion and other social 

phenomena. The research should assist (1) the students in the courses to get access to research in their 

discipline, (2) teachers of methodology courses in non-mathematical disciplines on how to include 

SAM, (3) mathematics educators to get insights into the potentials of people who are not so 

comfortable with mathematics to reason qualitatively-mathematically, but also (4) journalists and 

opinion leaders to better communicate to a general lay public how SAM is used in policy making.  

 

 

Organisation 

The research team will consist of: 

 Professor  Pauline Vos (leader of LaSiRA, Professor of Mathematics Education with a 

specialization on the teaching and learning of mathematical modelling and applications, 

principal supervisor of the proposed fellow),  

 Professor LeRon Shults (leader of MODRN, co-supervisor of the proposed fellow),  

 Dr Carlos Lemos (post-doctoral research fellow within MODRN), 

 inter-faculty PhD fellow 


