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Understanding the nature of proof, in addition to its theoretical interest, seems essential for thinking 
about how to teach students about proof, both at the university level and throughout the K-12 level. 
While it is widely agreed that students have difficulty with the nature of proof, there is little 
agreement on what the nature of proof is, or how individuals form a proof. This manuscript reports 
on a study examining the structure of the process of proving of various experienced doctoral 
students in mathematics. 
Proof, Advanced Mathematical Thinking. 
 

RESEARCH QUESTIONS 

This study investigates the following questions: 1. What characterizes the construction of 
proofs (in terms of Toulmin’s model of argumentation (Toulmin, 1958)) produced by 
doctoral students in mathematics when confronted with a novel mathematical statement in 
the area of real-analysis?, and 2. What is the nature of the warrant-types (Inglis, 
Mejia-Ramos, & Simpson, 2007) used by doctoral students in mathematics that aid in their 
construction of proofs of novel mathematical statements in the area of real-analysis?  

RESULTS 

The most dominant pattern from the analysis is the use of the different types of warrants 
present in the proofs generated by the subjects. The use of these warrant-types, namely the 
inductive warrant-type, the structural-intuitive warrant-type, and the deductive warrant-type 
(Inglis, Mejia-Ramos, & Simpson, 2007) are also evidenced in the proving of experienced 
doctoral students in the field of real-analysis. The subjects for the most part seem aware of 
the fact that they do have to return to the non-deductive warrant-types and modify them to 
be deductive in order to complete the deductive proof. However, the use of the 
non-deductive warrant-types seem to aid in both the furthering of the proof and to reduce 
(and in some cases eliminate) uncertainty.   
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