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In this study, the learning encouraged by teaching activities in a small-group setting was investigated through the analysis of students' responses to survey and interview questions. The results indicate that the students perceived an increased ability to communicate mathematics in written form, but to a lesser extent developed their ability to discuss mathematics and build conceptual understanding.

Empirical research on mathematics teaching at tertiary level is an area of sustained growth and interest [START_REF] Biza | Research on teaching and learning mathematics at the tertiary level: State-of-the-art and looking ahead[END_REF]. Besides studies on the discourse of mathematics teaching in lectures (e.g. [START_REF] Viirman | Explanation, motivation and question posing routines in university mathematics teachers' pedagogical discourse: A commognitive analysis[END_REF], there are studies focusing on small-group tutorial sessions (e.g. [START_REF] Mali | Characteristics of university mathematics teaching: Use of generic examples in tutoring[END_REF]. Inquiry-based small-group activities were found to have reasonable effect in a project aiming to improve the conceptual understanding of engineering students [START_REF] Jaworski | An activity theory analysis of teaching goals versus student epistemological positions[END_REF]. However, there is still a need for research on the use of small-group teaching as a complement to lectures across different national and institutional practices. In the study presented here, we analysed students' experiences of learning from teaching activities in a small-group setting at a large Swedish university. Our research question is: How do the students perceive their mathematical abilities to have developed through the small-group seminars?

In the first-semester mathematics course, besides whole-class lectures, students once a week took part in so-called seminars with 10-15 students in each group. The stated aim of the seminars was "to learn to discuss mathematics, and to present mathematics orally and in written form", but also to "support the learning of algebra and calculus". Each seminar group was led by a lecturer. Before each seminar, students handed in a written solution to one or two tasks. During the seminars, they presented the solutions orally and received comments from the seminar leader on both their oral and their written presentations. Furthermore, the students discussed conceptual tasks given by the seminar leader or discussed questions posed by the students themselves.

A survey was conducted in a lecture after 10 of the 13 seminars had been held. Of the 49 students present, 42 completed the questionnaire. Students were asked to indicate on a Likert scale the extent to which the seminars had facilitated their learning of presenting and discussing mathematics, solving problems, and understanding concepts.

Seven students volunteered for individual interviews undertaken three weeks after the survey. The focus was on students' experiences from the seminars and questions were posed about their learning. In the analysis, we searched for utterances where students' perceived learning was pronounced. These utterances were then grouped together in categories due to the abilities mentioned. This was a deductive analysis drawing on the notion of competencies (e.g. Niss & Jensen, 2002). For each category we then interpreted how the students perceived that their mathematical abilities had developed.

The analysis of data is ongoing. However, the preliminary analyses indicate that students perceived that they developed their ability to communicate mathematics in written form, but to a lesser extent developed their ability to solve problems and discuss mathematics. In the survey, students marked high on the Likert scale for learning to make written presentations (mean 3.5, scale 1-4 with 4 as 'a lot'), a little lower on solving problems (3.1), understanding concepts (3.0), oral presentations (2.9) and discussions (2.9).

The categories revealed by the interviews were: understanding of concepts, communication, solving problems, procedural knowledge, and reasoning. Analyses of the interviews confirmed the results from the survey; the perceived learning from the seminars largely concerned the written presentations. While some students talked about their aim to build conceptual understanding, they mentioned also how the focus on details and technical aspects in the written communication distracted them from this aim, a finding in line with the distracting role of aspects such as examination forms found by [START_REF] Jaworski | An activity theory analysis of teaching goals versus student epistemological positions[END_REF]. In the interviews, we also met descriptions of different ways in which seminar leaders had chosen to use representations and problem solving (cf. [START_REF] Mali | Characteristics of university mathematics teaching: Use of generic examples in tutoring[END_REF]. Further data collection is planned to answer questions on the role of these characteristics and the seminar leaders' mathematical discourse (cf. [START_REF] Viirman | Explanation, motivation and question posing routines in university mathematics teachers' pedagogical discourse: A commognitive analysis[END_REF].

Seminar groups as part of first-semester mathematics teaching:

What did the students learn?