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Basic arithmetic competencies are a core content of primary mathematics education.
However, some students leave primary school without acquiring sufficient basic
arithmetic competencies, which then often cascades to greater difficulties in the first
years of secondary school (Ehlert et al., 2013). This problem also emerges since, in
practice, teachers may lack resources to individually diagnose student difficulties and
to provide individual support. The project aims at developing a digital adaptive
learning system for diagnosis and support of basic arithmetic competencies, to
facilitate individualized diagnostics and support of students with difficulties.

Eye tracking, the recording of students’ eye movements, has been proven to provide
valuable insights into students’ approaches on arithmetic tasks—especially for students
with mathematical difficulties. Therefore, the digital adaptive learning system
developed in the project uses eye-tracking data to diagnose and support students in
basic arithmetic competencies.

The poster shows the results of a first study with 24 fifth-graders in a comprehensive
school, in which we piloted the digital adaptive learning system. For this purpose,
students worked on different kinds of arithmetic tasks on a computer screen, while their
gazes were tracked. The tasks involved, for example, quantity recognition in structured
representations, number line estimation, as well as addition, subtraction, and
multiplication in different representations. In the poster presentation, we will present
the digital adaptive learning system as well as the findings on the diagnosis of students’
approaches on and difficulties with the basic arithmetic tasks.
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