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This poster aims to provide salient insights into an inquiry-oriented transition-to-proof course 
designed to cultivate undergraduate students’ set-based reasoning for mathematical proofs. By 
set-based reasoning, we refer to a person’s reasoning with predicates and relationships between 
predicates and their truth-sets (Dawkins, 2017). The course emphasized learning fundamental 
logical principles – such as non-contradiction, contrapositive equivalence, and converse 
independence – via set-based reasoning. Opportunities were given to students to actively engage 
with their peers and the instructor team, including the primary instructor for whole-class 
discussions and research assistants responsible for facilitating small-group discussions. These 
interactions occurred in the physical classroom and extended to virtual discussion forums.  
We examined several aspects of student engagement: peer-to-peer interaction, interaction 

with the instructor team, assignments and exams, and online discussion forum posts. Our focus 
was on four key areas: (1) students’ participation in building the learning community’s 
acknowledgment of mathematical logic, (2) instructional deliveries in the utilization of set 
operations and set relationships, (3) formative assessment for students’ main takeaways from 
classroom activities, and (4) student challenges.  
Our analysis reveals that (1) students’ active participation in sharing their reasoning and 

reflection on their learning with their peers contributed to developing their collective 
understanding of logic for mathematical statements and proofs. In addition, (2) the incorporation 
of mathematical representations (e.g., Euler diagram) and analogies from everyday language 
(e.g., an empty Hermès Bag for an empty set, fried eggs for proper subset relationships, and 
Mastercard for non-disjoint relationships) served as a valuable pedagogical tool. These aids 
fostered student engagement in set-based reasoning for logic. Furthermore, (3) encouraging 
students to share their main takeaways with their peers in the last five minutes of class and 
through online discussion forums emerged as an effective formative assessment strategy in 
gauging students’ comprehension and progress. We attended to (4) the challenges faced by 
students when conveying their reasoning using set-builder notation and Euler diagram, especially 
those who had prior experience with truth tables for logic and resisted using these new tools 
introduced in the course for set-based reasoning. Addressing these challenges is an ongoing 
focus as we refine the course and support student learning in the inquiry-oriented transition-to-
proof course.  
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