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Proof comprehension has long been recognized as a critical skill for mathematics students
(Conradie & Frith, 2000; Cowen, 1991). Cowen specifically states that, while most students will
not be proving theorems after graduation, many will need to be able to read and understand
mathematical writing. While undergraduate proof comprehension has historically received little
attention from researchers (Mejia-Ramos & Inglis, 2009), this has begun to change in the last
decade due to theoretical-methodological advancements like the assessment model developed by
Mejia-Ramos et al. (2012). These models have overcome challenges inherent to measuring
students’ proof comprehension, enabling researchers to evaluate efficacy of methods developed
to improve students’ proof comprehension. For example, two empirical studies have shown that
proof presentations which have been assumed to improve proof comprehension (Alcock &
Inglis, 2008; Rowland, 2002) actually fail to improve student proof comprehension compared to
traditional proof presentations (Lew et al., 2020; Roy et al., 2017).

Borrowing from research in philosophy education, I present argument mapping as a
promising instructional technique for improving students’ proof comprehension. Argument
mapping (also called argument diagramming) is the practice of converting a written argument
into a graph-like representation which depicts the logical relationships among statements within
the argument. One form of argument mapping, Toulmin diagrams, has been extensively studied
both as an analytic tool to investigate proof production (e.g. Aberdein, 2006; Corneli et al., 2019;
Pease et al., 2009) and as structured representation to facilitate collaborative argumentation
(Wagner et al., 2014; Zambak & Magiera, 2020). Researchers in philosophy education have
investigated how argument mapping techniques can improve students’ critical thinking (Harrell,
2012; Twardy, 2004). Twardy (2004) demonstrated that first year philosophy students who were
taught argument mapping had significantly higher gains on the California Critical Thinking
Skills Test (CCTST) than those taught traditionally. Similarly, Harrell (2012) showed that
students taking an introduction to philosophy course which taught argument mapping had
significantly higher gains on a critical thinking-focused pre/post-test than those who had
traditional instruction. While critical thinking in philosophy is not identical to proof
comprehension, the skills measured by the CCTST and by Harrell’s critical thinking test seem to
align with some of the dimensions of proof comprehension laid out by Mejia-Ramos et al.
(2012). For example, one goal of Harrell’s test was to test whether students were able to
“determine how the premises are supposed to support the conclusion” (2012, p. 34), which aligns
with the dimension of comprehension “justification of claims” (Mejia-Ramos et al., 2012, p. 9).

Based on this research in the field of philosophy education, argument mapping has the
potential to improve student comprehension of proofs. For this poster, I will report a literature
review of the current use of argument diagramming in mathematics education and in adjacent
fields (like philosophy and logic) and present a study design which seeks to address the question:
how does diagramming the argument of a proof impact a student’s comprehension of that proof?
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