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The use of programming in the teaching of university mathematics is growing rapidly. In the UK [START_REF] Iannone | How we assess mathematics degrees: the summative assessment diet a decade on[END_REF] report that the number of modules that include programming in mathematics degrees has increased significantly in the past ten years, mostly for applied and computational mathematics modules. Also, [START_REF] Sangwin | Computer programming in the UK undergraduate mathematics curriculum[END_REF] report that MATLAB and the use of the statistical package R are common in the UK. However, they found very limited pure mathematics courses that involve programming even though programming is used in pure mathematics research. For example, automated theorem provers have been used by researchers working on logic and proof automation since the 70s but were only recently introduced in pure mathematics teaching [START_REF] Avigad | Learning Logic and Proof with an Interactive Theorem Prover[END_REF][START_REF] Thoma | Learning about Proof with the Theorem Prover LEAN: the Abundant Numbers Task[END_REF]. 

Research questions and methodology

In this poster, we discuss an ongoing study examining the use of LEAN in a first-year pure mathematics module with a focus on the reasoning skills that students adopt when programming proofs in LEAN, and the potential link between programming and students' mathematics epistemologies. Our research questions are: RQ1: What types of reasoning do the students engage with when solving proof tasks with an automated theorem prover? RQ2: How does learning about proof with the support of an automated theorem prover, such as LEAN, impact students' epistemologies of mathematics and mathematics learning?

Our study takes place in the second semester of the first year of a BSc mathematics course in a UK university. The data consists of a questionnaire and task-based video-recorded interviews. The questionnaire focuses on students' engagement with LEAN. The interviews are conducted through a video conferencing platform where the students are asked to complete tasks using LEAN while sharing their screens and then respond to questions on their epistemological beliefs. The analysis of the video recorded data will be guided by Fukawa-Connelly's (2012) model on students' proof comprehension and proof-writing actions. This study aims to offer further insights into the impact of programming on mathematics undergraduate students' reasoning skills and epistemologies.

Figure 1 :

 1 Figure 1: LEAN online interface -A screenshot of an incomplete proof

Research on the impact that programming might have on students' understanding of mathematics and their perceptions of the nature of mathematics is in its infancy[START_REF] Lockwood | A Call for Research that Explores Relationships between Computing and Mathematical Thinking and Activity in RUME[END_REF]. In this project, we investigate the use of one automated theorem prover, LEAN 1 , on students' reasoning skills. LEAN is currently used both as research and teaching tool in introduction to proof modules. Initial research on the impact of LEAN's use illustrates its role on students' understanding of the differences between the natural language, the technical language of mathematics and programming language[START_REF] Avigad | Learning Logic and Proof with an Interactive Theorem Prover[END_REF]. Thoma and Iannone (2021) also collected promising evidence on the effect that LEAN has on how students write proofs on pen and paper. In Figure1, the online interface of LEAN is presented. The user writes on the lefthand side the code and LEAN responds and offers feedback on the right-hand side. The top part of the right-side changes as the code is written illustrating how the goal of the proof is changing as the user writes it. The bottom part, in this case, signals that there is an error in the code as the goals are not solved and thus the proof is not completed.1 https://leanprover.github.io/