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For teachers, it is important to know how their pupils think while solving geometric problems. As [START_REF] Gunhan | A case study on the investigation of reasoning skills in geometry[END_REF] states, the given findings help teachers to see their pupils' reasoning skills and also encourage teachers to reconsider the techniques used in learning processes. Based on our experiences, pupils often have difficulties dealing with various geometric problems related to triangles, despite the amount of time they devote to this topic. Pupils deal with the topics triangle in five of the twelve thematic units of the geometry curriculum. These thematic units are: Angle and its size, operations with angles, Triangle, congruence of triangles, Parallelograms, trapezoids, the area of a triangle, The similarity of triangles, and Pythagorean theorem. Gunhan's and Harpreet's articles describe pupils' specific problems in learning about triangles in other countries, too. Our research question is based on the following observation: What are the most common types of mistakes that pupils make when solving geometric problems related to triangles?

The main aim of this poster is to present the pupils' misconceptions occurring in the solutions of three geometric problems dealing with triangles. These problems are part of the geometric test, which uses the PISA definition of mathematical competencies, dividing them into three competency clusters: reproduction, connection, and reflection (OECD PISA, 2009). The test contains three tasks for each of the three levels of mathematical competencies, with the assignment of tasks inspired by those from Testovanie 9. The aim of the poster is also to qualitatively evaluate the solutions to these geometric problems. The research was realized in May-June 2021. The research sample consisted of 760 ninthgrade pupils, and it was carried out in 29 elementary schools located in 23 cities in Slovakia.

In the first geometric problem, which was on the level of connection, pupils had to calculate the area of a triangle located in a coordinate system. In the second problem, on the level of connection, they had to determine the length of the third longest side of a triangle based on the triangle inequality. In the third problem, on the level of reflection, pupils had to calculate the size of the unknown angle in the picture based on their knowledge of adjacent and vertical angles and their knowledge of the properties of isosceles and equilateral triangles.

From the solutions to three geometric problems, it follows that pupils have many misconceptions about basic geometry, not just about triangles. In the pupils' solutions to the first problem, we observed that they could not determine the length of the triangle's side or the height, which were located in the coordinate system. We also observed that pupils could not identify or use the formula for calculating the area of a triangle. In the solutions to the second geometric problem, we observed that 59% of the pupils did not know that the triangle inequality applies to triangles. A lot of pupils (9%) knew that the triangle inequality exists, but they could not correctly draw a conclusion from it. Some pupils (8%) also applied the Pythagorean Theorem to a general triangle. The pupils also attempted to determine the length of the longest side using a sequence of side lengths. Qualitative analysis of the solutions to the third problem indicates that many pupils have incorrect conceptions of straight, adjacent, and vertical angles. Although pupils correctly determined the sizes of angles in isosceles and equilateral triangles, 5.3% of pupils incorrectly determined the size of an unknown angle. Additionally, some pupils stated that the sum of adjacent angles is not 180 degrees or that vertical angles do not have the same size.

The results of our research correspond with other studies that have examined the topic of triangles at the second level of primary education. Studies by [START_REF] Gunhan | A case study on the investigation of reasoning skills in geometry[END_REF], [START_REF] Harpreet | Two Aspects of Young Children's Thinking about Different Types of Dynamic Triangles: Prototypicality and Inclusion[END_REF], [START_REF] Chen | Is a triangle 180 degrees? Using relevant material to explore elementary school students' reasoning ability[END_REF], and Haj-Yahya (2021) have all described pupils' errors and misconceptions about triangles. Based on these findings, it is clear that the topic of triangles is still relevant. The cause of the problems in the triangle tasks mentioned above can also be attributed to the methodology of teaching geometry in elementary schools in Slovakia. Pupils often fail to see the connections between their acquired knowledge and have only formal knowledge of geometry. Further details on our findings and their causes will be presented in the poster.
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