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Practical implications of research on learning and teaching proof
Prof. (emeritus) Tommy Dreyfus, Tel Aviv University

The degree of reproducibility of research results in mathematics education is
low. This raises the question whether there are any robust results at all. The
Education Committee of the European Mathematical Society has published
about a dozen “Solid findings in Mathematics Education”. One of them deals
with high school students’ difficulties to grasp that a theorem has no
exceptions. This has practical implications for teaching proof at school.
Another robust result is that active learning increases performance and
narrows achievement gaps in university level STEM courses. Together with a
case study showing that even an outstanding lecturer failed to convey the
main ideas of a proof in real analysis to the students in his class, this has
practical implications for teaching proofs at the university level.
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WRONG! Feedback on students’ proofs and its potential affordances for
proof comprehension

Dr. Alon Pinto, Weizmann Institute of Science

One of the most dramatic changes in the transition from school to university is
the expectation that much of the learning will take place outside class. In
proof-based mathematics courses, students listen to their professors as they
present proofs, and are expected to invest substantial time in continuing
studying these proofs after class by reviewing lecture notes, reading the
textbook, and by writing their own proofs. In many cases, the only feedback
students receive for their work outside class is written comments on their



proofs that highlight their flaws. Research suggests that professors intend this
feedback to not only lead students to write acceptable proofs, but also
(mostly) to promote proof comprehension. Yet, if feedback is prescriptive,
students may follow it without understanding why they are revising their proof
in this particular way, and if it is not, students may find it difficult to interpret
and apply the feedback they receive. Thus, unsurprisingly, students often opt
to ignore the feedback they receive, and the learning opportunities it affords.
In my presentation | will unpack what it means to comprehend a proof and
discuss how practices of providing feedback on flawed students’ proofs may
(or may not) support proof comprehension. | will propose a particular kind of
feedback — heuristic refutation feedback — for promoting proof comprehension,
highlight pedagogical decisions entailed in formulating such feedback, and
discuss how these decisions may shape students’ engagement with proof
comprehension.



