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One of the most challenging aspects of doing research in the mathematical modeling genre has 
been finding an appropriate characterization for the complex interaction of knowledge and 
cognitive acts that result in coordination of situational referents and mathematical inscriptions. 
That is, how do people even concieve mathematics in the real-world? What I’ve found from 
the literature is many partial explanations of how individuals “translate” information from a 
real-world system to a mathematical representation. But some of these explanations are more 
productive to operationalize than others. In this talk, we’ll take a deep dive into the cognitive 
complexity of mathematical modeling, attending to multiple theories alive in the field that 
each partially explain mathematical reasoning during modeling, including modeling cycles, 
quantitative and covariational reasoning, symbolic forms and semiotics. Then, I will share 
some recent methodological approaches I’ve taken in order to leverage the cognitive construc-
tivist perspective toward providing a clearer picture of the mathematical reasoning that drives 
mathematical modeling. All so that it too can be modeled. 
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San Marcos, TX, USA. She is a mathematics educator whose research program could be described as ‘doing pure educational 
research about the learning of applied mathematics.’ Czocher seeks to develop and test explanatory accounts of students’ 
mathematical reasoning about real-world scenarios within educational settings, rather than directly evaluate teacher or curric-
ulum effectiveness. Her particular interest lies with post-secondary students learning to apply their advanced mathematical 
knowledge to solve real-world problems. Currently, she is working on an NSF CAREER project (Award #1750813) whose 
dual purpose is to understand how students conceive mathematical structures within non-mathematical problems and to 
identify task features and facilitator scaffolding strategies that best support the growth of students’ modeling abilities.  
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