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Exceptional difficulties in learning mathematics

.

MathCityMap -theoretical background and concept

The idea of mathematical learning trails already emerged in the 1980s. A math trail is a walk on which mathematical tasks are implemented at various interesting objects along the way in order to make mathematics directly experienceable in the real world [START_REF] Shoaf | Math Trails[END_REF]. The EIS principle according to Bruner, which has already proven itself in special and regular schools alike [START_REF] Ozdem-Yilmaz | Discovery Learning -Jerome Bruner[END_REF], can be mentioned as the basic theoretical idea of this concept. On the trails, learners gain important mathematical experiences at different levels of representation of mathematics. They work enactively on real objects (e.g., measuring objects with tools), iconically (e.g., drawing, modelling the objects), and symbolically (e.g., calculations). Especially lower-performing learners benefit from this type of outdoor learning and can better understand content and procedures based on the concretely experienced examples [START_REF] Buchholtz | Ein mathematischer Stadtspaziergang zum Satz des Pythagoras als außerschulische Lernumgebung im Mathematikunterricht[END_REF]. The MathCityMap project has succeeded in developing this original concept further and bringing it into the digital age as well as embedding it in school contexts. Tasks are now found via GPS data in an app, which already provides specific and graded help. On the tasks themselves, the learners work in small groups, whereby they can stay in contact with the teacher via a chat function. The solutions found can already be checked on site in the app, where a detailed sample solution can be retrieved [START_REF] Gurjanow | Why do in-service teachers and student teachers use MathCityMap and why don't -A short survey on acceptance and user behavior of MathCityMap[END_REF].

Research question

From the theoretical background on which the concept of MathCityMap is based and its potential for exceptional difficulties, the following research question arises: How can MathCityMap be used to support students with exceptional difficulties in learning mathematics? This question is supported by criteria of successful support, which MathCityMap seems to fulfil. For example, learning on MathCityMap tasks always happens in discourse with other learners, and on learning objects that make natural differentiation possible (Gaidoschik et al., 2021, p. 12). An examination of the suitability is to be carried out with this investigation for the first time.

Outlook

In order to answer this question, a qualitative study will be conducted within the framework of the support project Mathe.Kind, which will be implemented at Goethe University Frankfurt in 2022 and is founded by the researchers that are also working on MathCityMap. Here, students with exceptional difficulties in learning mathematics will be individually supported in reducing their deficits and building up their competencies. MathCityMap will be used as a learning environment in different support sessions. Afterwards, it will be checked if certain difficulties could be reduced. For this purpose, task-supported interviews will be conducted with the students before and after the support sessions. To increase the accessibility of MathCityMap, the app will be equipped with a read-aloud function and an "easy language" setting option before the study is conducted.