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The maths trail seminar

A maths trail is a walk through the neighbourhood where one can find objects to solve mathematical problems, such as calculating the volume of a pond (cf. [START_REF] Shoaf | Math trails[END_REF]. The MathCityMap project enriches the idea of maths trails with new technologies like smartphones and the internet to create an analogue and digital learning experience. After establishing the MathCityMap project to revive the idea of mathematics trails (cf. [START_REF] Jesberg | MathCityMap -make mathematical experiences in outof-school activities using mobile technology[END_REF], there was a need to educate and train teachers using it in classrooms. Because it is known how hard task design is for in-service teachers [START_REF] Jones | Research on mathematics teachers as partners in task design[END_REF]. Furthermore, recent studies have shown positive effects of maths trails on pupils' learning outcomes and motivation (cf. [START_REF] Zender | New studies in mathematics trails[END_REF]. All this leads to the decision to implement maths trails in pre-service teacher education. So that maths trail seminars were offered for pre-service primary school teachers in the summer semester of 2021 at the University of Koblenz-Landau, at which 45 students took part. The idea was to offer a varied learning experience, analogue and digital, building competencies for the upcoming teachers in outdoor mathematics. Therefore, theory and practice have been equal parts of the seminars: Learning about the theory of outdoor education on the one hand and creating an outdoor learning environment on the other hand. The mathematical topics of the seminar are related to algebraic and geometric content for primary school. The seminar closed with an oral exam: the students produced a video of a task they had created and analysed it from a didactic perspective (cf. [START_REF] Geisen | Asynchrone mündliche Prüfungen in der fachdidaktischen Ausbildung von Lehrpersonen -Erfahrungen und Reflexion[END_REF].

The conceptualisation of the seminar is based on the interconnected model of professional growth of [START_REF] Clarke | Elaborating a model of teacher professional growth[END_REF] for professional development in teacher training, since the seminar for pre-service teachers can be considered similar to training for in-service teachers (see [START_REF] Geisen | Asynchrone mündliche Prüfungen in der fachdidaktischen Ausbildung von Lehrpersonen -Erfahrungen und Reflexion[END_REF]. In this regard, [START_REF] Clarke | Elaborating a model of teacher professional growth[END_REF] identified the following four domains as relevant: Personal Domain ("Knowledge, Beliefs and Attitude"), External Domain ("External Source of Information or Stimulus"), Domain of Practice ("Professional Experimentation") and Domain of Cobcequences ("Salient Outcomes") (ibid., p. p. 951). Changes concerning these domains can occur through reflection and enactment processes (ibid., p. 950). The practical implementation of theoretical content imparted in teacher training impacts the learners' learning processes. That can be reflected by the teachers and ultimately lead to a changed practise (ibid.). At university and in particular, in terms of the maths trail seminars, theoretical content is conveyed to pre-service teachers like that in teacher training. Nevertheless, in most cases, they cannot implement this input in school practice. However, they can analyse and reflect on the level of lesson preparation, which can also lead to changes concerning the Domain of consequences and the Personal Domain.

Exploratory evaluation study

The aim of the study is accompanying research to check the effectiveness of the maths trail seminars based on the model for professional growth (cf. [START_REF] Clarke | Elaborating a model of teacher professional growth[END_REF] and the conceptualisation and implementation of the seminar. Therefore the following research questions were fundamental: Is it possible to consider the four domains of the model of professional growth of students through the conceptualisation and implementation of the maths trail seminars? Can this also be confirmed based on the results of the evaluation? Two digital surveys were used to answer the research questions, the first concerning the seminar itself and the second for the oral exam. The first survey was the general survey of the university to evaluate the lectures and seminars. It was inserted at the end of the semester and contained 64 items, most of them evaluating demographical data or six-point Likert scales. The second survey contained seven items (4-point Likert scale) and the possibility of leaving a comment for checking the oral exams about its suitability for querying acquired competencies, enabling a multi-stage learning process and a long-term learning effect.

Results and Conclusions

The seminar addressed all four domains of importance for learning identified by [START_REF] Clarke | Elaborating a model of teacher professional growth[END_REF]: Personal, External, Practice, and Consequences. In the survey, most students agreed that the seminar "established a connection between theory and practice", "makes me interested in the topic", and "makes me want to work on the content". In addition, students reported being highly motivated and voluntarily invested much time into the seminar. Finally, in written feedback, students highlighted the experience and new perspective on mathematics and stated that they felt confident implementing outdoor mathematics in school. Hopefully, the students remember their impressions when being in-service teachers at schools.