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Introduction

In my ongoing PhD project, I investigate first year engineering students' use of resources to learn mathematics. The project focuses on resource use from a student-centered perspective. Rather than focusing on any particular resources, I look at the use of resources as whole. In my data collection, I aimed to uncover all the resources the students used to learn mathematics, some of their strategies for how to use them, how the strategies evolved over time and what factors influenced which resources they used and how at any given time. I later added students' decision making to my focus based on its prevalence in the collected data. For the poster, I restrict myself one of the themes I uncovered in my thematic analysis of interview data, which I have named didactical resource purposes (DRPs).

Based on a literature review of leading journals in mathematics education, going back to 2010, there are very few studies about resources at university level, with a broad focus and a student-centered perspective. The few that exist (i.e. Gueudet & Pepin, 2016), still cover different aspects of the resource use than I do. Hence, my data is more relevant to didactical resource purposes.

Theoretical framework

I use the documentational approach to didactics (DAD) by Gueudet and Trouche (2009) as my theoretical framework. It is focused on how teachers use resources, both for teaching and professional development. Trouche and Pepin (2014) argue that the documentational approach may also be used to look at students' learning and suggest university mathematics as a good place to experiment with the approach. I hope my research can help expand upon the documentational approach to include perspectives on how students use resources to learn mathematics. I use an inductive approach with a deductive component. After identifying themes, I consider whether it can be related to an aspect of the documentational approach. I derived the term 'didactical resource purpose', from DAD's view that a resource has a material component, a mathematical component and a didactical component. The didactical component of a resource is tied to the organization of activity. DRPs can be considered phases of learning that structure students' use of resources.

Methodology

The study involves nine students from introductory mathematics courses for engineers at three different universities in Norway (here called Alpha, Beta and Charlie). The universities were chosen on the basis of courses that I considered having a different focus (Alpha on material resources, Beta on digital resources and Charlie on social resources). Beyond that, I used convenience sampling. All volunteers from each course were accepted (4 from Alpha, 2 from Beta and 3 from Charlie). They were interviewed three times, near the beginning middle and end of the semester. The interviews were semi-structured, starting with open questions (i.e. "can you say a bit about how you use resources to learn mathematics") and moving on to more specific questions (i.e. how many do you usually study with when you study with fellow students). I analyzed the interviews using a thematic analysis approach (Braun & Clarke, 2006), including open coding; test of intercoder reliability; creating themes; reviewing themes; and then naming and defining them. While codes were numerous and often quite specific, themes were fewer and more general. When identifying themes, I took care to count the number of statements from each student that related to the theme and keep track of the extent to which these statements were in response to open or narrow questions. I also compiled a list of related quotes. Both numbers and quotes related to each DRP feature in the poster.

Results

The didactical resource purposes I identified in my analysis can be considered phases of the students' learning process. Each DRP related to statements from at least seven out of the nine students:

 Introduction. Some resources were commonly used for students' first encounter with mathematical topics, including lectures, textbook and lecture videos.  Practice. After introduction, students work mathematically, mostly using resources emphasized in the courses. The textbooks and learning platforms were used to find exercises and calculator, pencil and paper and fellow students were employed to solve them. At University Beta, the program MyMathLabs was used to find and solve exercises.  Evaluation. Students often checked whether their answers were correct or their work processes were constructive. Resources included answers in the textbook, Wolfram Alpha, GeoGebra, and discussion with fellow students, the lecturer or a parent.  Explanation. After introduction, during practice or after evaluation, students would look for elaborations on the topic at hand to solidify their understanding or 'fill gaps'. This process involved a more active search for information than introduction did. Gueudet, G., & Trouche, L. (2009). Towards new documentation systems for mathematics teachers?. Educational Studies in Mathematics, 71(3), 199-218. Trouche, L., & Pepin, B. (2014). From instrumental to documentational approach: towards a holistic perspective of teachers' resource systems in higher education. Research in Mathematics Education, 16(2), 156-160.

  Resources for this included textbook, fellow students, student assistants, lecturer, parent, Google, lecture videos, YouTube, Khan Academy, course pages and worked examples in MyMathLabs. PROCEEDINGS of INDRUM 2016 First conference of the International Network for Didactic Research in University Mathematics (pp. 444-453). Montpellier, France: Université de Montpellier.
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