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I present a longitudinal study with engineering students taking a (science) foundation course (FC). The aim of the research is to explore the reasons why students decided to take the FC going beyond the rather obvious reason, "because they did not have the necessary qualification for direct entry". Secondly, I explore students' mathematical progression into first year engineering. Many UK universities have addressed students' lack of mathematical preparedness (e.g. [START_REF] Hawkes | Measuring the mathematics problem[END_REF] by establishing drop-in centres or one-to-one support with specialist tutors; some offer a oneyear FC as an alternative route into higher education, primarily aimed at students wanting to study a STEM subject. While the FC is often seen as aimed at students who 'missed' (perhaps narrowly) their target grades at A-level, it became clear to me that students came from varied backgrounds and qualifications, work experience, and included students with health problems that impacted on their progression. Thus I became interested in the motivational factors that led students to take a FC and the mathematical progression that students make. The FC at my institution consists of a number of modules, of which mathematics and physics are compulsory for engineering students, the largest group in the cohort. Topics studied include indices, logarithms, differentiation, integration, matrices and complex numbers. I pose two research questions: (1) Why did students take the FC? (2) What is students' mathematical experience when moving into first year engineering study?

Methodological considerations

So far two cohorts of students have been interviewed at the end of their FC; one cohort has been reinvited for interview at the end of the first year of their engineering course. Ten to eleven students were interviewed each year. I, therefore, pursue a case study methodology within an interpretive paradigm. The study is longitudinal in design with further interviews planned over the next years. Data analysis is qualitative with a focus on the reasons that students gave for taking the FC. I take an activity theory perspective since identifying reasons means identifying the motive of activity, hence closely linked to characterising activity [START_REF] Leontiev | The problem of activity in psychology[END_REF]. Action-goals can be used to discuss students' mathematical goals, and actions taken in pursuit of these, a focus in future analyses. Research was with students I had taught. Interview questions were communicated in advance and followed a fixed order. All interviews were recorded and subsequently transcribed and analysed.

Research findings and conclusions

I report on two separate findings. First, in interviews in 2015, students were asked why they had chosen a FC. Students replied in a variety of ways, giving one or more reasons. As part of analyses, these were categorised using an open coding procedure and summarised in Figure 1. Most students cited career advancement and gaining entry to their engineering course when A-level grades had not been good enough. Some did so strategically, i.e. there was no need to re-apply through UCAS, the UK body overseeing university applications, since passing the FC guaranteed entry. Also represented were six students who took the view that it gave them an advantage over other students when entering the first year of engineering. Thus students' motives were nuanced, going beyond "because they did not have the necessary qualification for direct entry". Most (not all) students reported having difficulties with the mathematics content of the FC, and some students said they were overwhelmed by them. Second, I report on three of seven students who were re-invited for interview and asked to compare current experience with how they recalled their experience during the FC. The second and third column (Figure 2) relate to students' experience and achievement during the FC (as recalled by the student one year later); the last column to students' current experience. Clearly there are some differences in how students perceived their transition. The FC is well established at my university and students are thought successful in progressing into their engineering courses. Students cited different motivational factors for taking a FC. While some were not surprising (e.g. change of career, A-level grades not good enough) others were, and related to students employing a more strategic decision (e.g. to gain an advantage later on in their studies). Considering students' progression it is clear that this is far from linear. Both mathematically strong and not so strong students cited struggling with the mathematical demands placed on them, while a mathematically weaker student reported feeling settled and coping well. This raises some questions to explore further, e.g. to what extent can the FC provide a good mathematical basis for all students.
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 2 Figure 2: Results from three interviews
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