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In order to have students use computational tools in exploring mathematical ideas (e.g., 
Papert, 1980) and to explore the role of computing in students’ mathematical reasoning (e.g., 
Geraniou et al., 2024; Lockwood & Morken, 2020), we wanted to explore how students engage 
with coding modules while solving combinatorics problems. While analyzing student work, we 
noticed that students pointed out different aspects of their code in their explanation of how they 
solved the problems. In this poster, we seek to answer the following research question: What 
aspects of the code did students attend to as they used code as a representation in solving 
combinatorial problems, and how did they leverage these aspects of code? 

Literature and Theoretical Perspectives 
This poster will focus on connecting counting process and sets of outcomes from 

Lockwood’s (2013) model, whose components are counting processes (the procedures used 
when solving counting problems, formulas/expressions (the number, variables, and operations 
used to get an answer to a counting problem), and sets of outcomes (the sets of objects that are 
being counted). We build upon prior work that has explored students’ use of programming while 
solving counting problems (e.g., De Chenne & Lockwood, 2022; Lockwood & De Chenne, 
2020). Here, we will expand on such prior work on students’ use of code and aspects of the code 
as a representation. In this poster, we will also focus on machine-based computing: “the practice 
of developing and precisely articulating algorithms that may be run on a machine” (Lockwood & 
Morken, 2021, p. 405), which in this poster is programming (both for writing and editing code) 
(in alignment with Weintrop et al., 2016). The code itself is the counting process, and the output 
of the code is the set of outcomes. 

Methods 
A set of modules were designed that focused on students engaging with coding in Python and 

counting problems, and they were implemented in an upper-level mathematics classroom for pre-
service teachers. The whole class worked through the modules, and we video- and audio-
recorded pairs of students during six class sessions while they worked; the instructor and another 
researcher checked in and asked questions about their thinking and work. For data analysis, we 
reviewed the paired sessions and identified instances in which students referred to particular 
aspects of the code (including initialized sets and lists, lines of code, and output), and we 
examined, compared, and contrasted episodes where students focused on different parts of code. 

Results 
In this poster, we will show different ways that the students used various aspects of the code 

to represent different aspects of their combinatorics process. We found that some of the ways 
that the code was used to represent their listing process, to represent their counting process, and 
using the output of the code as a representation. In all, the code aligned with counting processes, 
sets of outcomes, and the connection between the two from Lockwood’s (2013) model. 
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