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Introduction and theoretical framework

Geometry is an important part of mathematics instruction. It is the basis of other sub-areas of mathematics, different fields in science, technology, and arts [START_REF] Wittmann | Konstruktion eines Geometriecurriculums ausgehend von Grundideen der Elementargeometrie [The construction of a geometry curriculum based on the fundamental ideas of elementary geometry[END_REF]. Furthermore, it is a tool for the acquisition of intellectual, cognitive, and practical life competencies [START_REF] Wittmann | Konstruktion eines Geometriecurriculums ausgehend von Grundideen der Elementargeometrie [The construction of a geometry curriculum based on the fundamental ideas of elementary geometry[END_REF]. Despite the recognition of the role that geometry plays in school mathematics, it is often neglected compared to other areas of mathematics, such as arithmetic [START_REF] Backe-Neuwald | Bedeutsame Geometrie in der Grundschule: Aus Sicht der Lehrerinnen und Lehrer, des Faches, des Bildungsauftrages und des Kindes[END_REF]. These findings raise certain questions regarding current geometry education: What meanings do learners (i.e., students, pre-service teachers) assign to geometry? What geometrical concepts do they learn? Geometry curriculum is nowadays structured around so-called fundamental ideas, which can be seen as "tools to organize the phenomena of the physical, social and mental world" (Freudenthal, 1973, p. 41). In the literature (e.g., [START_REF] Backe-Neuwald | Bedeutsame Geometrie in der Grundschule: Aus Sicht der Lehrerinnen und Lehrer, des Faches, des Bildungsauftrages und des Kindes[END_REF], different conceptualizations of fundamental ideas for structuring the geometry curricula are reported. Based on Wittmann's model (1999) of fundamental ideas of geometry, [START_REF] Kuzle | Making sense of geometry education through the lens of fundamental ideas: An analysis of children's drawings[END_REF] proposed the following empirical model: geometric forms and their construction, operations with forms, coordinates, special relationships and reasoning, measurement, geometric patterns, geometric forms in the environment, and geometrization. They showed that primary grade students (Grades 3-6) had a rather narrow image of geometry regarding fundamental ideas, which primarily reflected the first fundamental idea. This was partially due to the mathematics curriculum itself [START_REF] Kuzle | Making sense of geometry education through the lens of fundamental ideas: An analysis of children's drawings[END_REF], but may have also been due to the role that geometry plays in school mathematics as well as in-service teachers' insecurity both regarding the selection of central geometry contents and the criteria that determine their significance [START_REF] Backe-Neuwald | Bedeutsame Geometrie in der Grundschule: Aus Sicht der Lehrerinnen und Lehrer, des Faches, des Bildungsauftrages und des Kindes[END_REF].

Research questions and method

Based on the theoretical considerations and empirical results, we sought to study pre-service teachers' images of geometry through the lens of fundamental ideas of geometry as they progressed through a two-semester geometry course. The term image "refers to mental representations of a cognitive structure associated with a particular concept (i.e., geometry), built up over the years through various experiences" (Kuzle & Glasnović Gracin, 2020, p. 13). Two research questions guided the study:

 What fundamental ideas of geometry can be seen in pre-service teachers' drawings?  How do pre-service teachers' images of geometry change during the geometry course? Within the exploratory qualitative study presented in this poster, a cohort of pre-service teachers in primary mathematics (Grades 1-6) that were enrolled in the course "Geometry and its didactics I and II" participated in the study. The course itself was structured around the fundamental ideas of geometry, which were continuously made explicit. The main source of data were two drawings, which the pre-service teachers were to submit at the beginning and the end of the course. Drawings as a data tool were chosen because they are understood as expressions of mental images and provide unique insights into individuals' minds [START_REF] Kuzle | Making sense of geometry education through the lens of fundamental ideas: An analysis of children's drawings[END_REF][START_REF] Kuzle | Making sense of geometry education through the lens of fundamental ideas: An analysis of children's drawings[END_REF][START_REF] Luquet | Children's drawings ('Le dessin enfantin[END_REF][START_REF] Luquet | Children's drawings ('Le dessin enfantin[END_REF]. The data included only 43 sets of drawings due to the second semester being administered in a digital format. The first author analyzed the data using an inventory developed by [START_REF] Kuzle | Making sense of geometry education through the lens of fundamental ideas: An analysis of children's drawings[END_REF]. Here, every drawn object was categorized into one or more fundamental ideas according to its interpreted meaning. Afterward, the descriptive statistics were calculated.

Results and discussion

The results revealed that the first fundamental idea was illustrated by all pre-service teachers at both measuring times. All other fundamental ideas were drawn by more pre-service teachers at the end of the two-semester course. The largest increase showed the idea of geometric patterns (37% more second drawings included a pattern compared to the first drawings), followed by geometrization with 32%. The number of drawings including the idea of operation with forms increased by 26%, followed by the idea of coordinates, special relationships and reasoning (18%), and geometric forms in the environment (14%). The lowest increase had the idea of measurement (9%), which was already drawn by a relatively high number of pre-service teachers at the beginning of the course. Thus, the fundamental ideas that were already highly presented at the beginning of the course showed a slight increase, whereas the fundamental ideas that were not that strongly represented showed a stronger increase. The results showed that the pre-service teachers' image of geometry broadened and became more multifaceted during the two-semester geometry course. Most of the pre-service teachers thought of more different fundamental ideas than before. Concretely, the drawings revealed, which course topics, thoughts, and new insights shaped the pre-service teachers' images. Based on these findings, the geometry course can be further developed to enrich the pre-service teachers' ideas of geometry even more, and consequently counteract their insecurities regarding teaching geometry.