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Mathematical reasoning and its various obstacles — the case of
proportionality

Looking back at two decades of involvement in mathematics education research, I noticed one
clear Leitmotiv: Nearly always I ended up investigating students of various ages blatantly
making mistakes to problems for which they — in principle — possess all required domain
specific knowledge to come to a correct answer. In this talk, I will focus on proportional
reasoning as a case, and more specifically the phenomenon that learners over-use
proportionality. Based on a range of studies in various domains (word problems, geometry,
probability, physics) I will illustrate how various scientific disciplines can shed light on the
obstacles that learners of various ages (from Kindergarten to university) encounter.
Complementing this, I will show how very young learners already possess specific abilities that
are largely neglected in the first years of education, and point out recent insights showing the
importance children’s language abilities in this.
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