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Theoretical background

Place value understanding is considered important for a well-developed number sense (van de Walle et al., 2020). A relational understanding of place value integrates three number representations (iconic number representations, written number symbols and oral number names) as well as the capability to transcode between any two of them based on base-ten-concepts like bundling and the position principle [START_REF] Fromme | Stellenwertverständnis im Zahlenraum bis 100. Theoretische und empirische Analysen[END_REF]van de Walle et al., 2020). An inadequate understanding of place value concepts can have severe consequences for the development of arithmetic competencies, as it is linked to arithmetic difficulties [START_REF] Moser Opitz | Rechenschwäche/Dyskalkulie: Theoretische Klärungen und empirische Studien an betroffenen Schülerinnen und Schülern [Dyscalculia: Theoretical clarifications and empirical studies with affected children[END_REF]. Therefore, it is important to support children in understanding place value. In addition to common teaching methods, there are a number of tabletapps promoting place value understanding. These tablet-apps can contain features rooted in the technological conditions of the medium that have the potential to support learning processes. A variety of features has been identified in recent literature, i.e. synchronously linked representations [START_REF] Moyer-Packenham | Effects of Virtual Manipulatives on Student Achievement and Mathematics Learning[END_REF][START_REF] Walter | Nutzungsweisen bei der Verwendung von Tablet-Apps [Strategies for the use of tablet apps[END_REF].

The app 'Practicing Place Value' contains exercises that request transcoding processes. Additionally, it offers tasks that foster the understanding of bundling and the position principle, while implementing a number of digital features that might support the learning process. However, research shows that these features are not automatically accessed by children [START_REF] Walter | Nutzungsweisen bei der Verwendung von Tablet-Apps [Strategies for the use of tablet apps[END_REF]. As a consequence, some authors suggest that some children might benefit from teacher support to access and reflect upon the features [START_REF] Baccaglini-Frank | Multi-Touch Technology and Preschoolers' Development of Number-Sense[END_REF][START_REF] Schulz | Practicing place value": How children interpret and use virtual representations and features[END_REF]. Nevertheless, this has not yet been empirically investigated in the case of the app 'Practicing Place Value'.

Study design

From a constructivist point of view, the project poses two central research questions: What differences can be found in third graders place value understanding before and after using 'Practicing Place Value', depending on the presence or absence of teacher support (RQ1)? In what ways do third graders interpret and use the implemented features (RQ2)?

The research design and initial findings from the pilot study will be presented on the poster. This format is suitable to show an overview of the research project in its early stages. To answer RQ1, a quantitative experimental design is used. The sample of n ≈ 150 third graders is divided in two. One group receives teacher support on using the app (access to and reflection of the implemented features) while the other one does not and therefore uses the app exclusively in self-study. Both groups work with the app for five lessons, working on two modules in each lesson. Each module is thus used for about twenty minutes. A pre-, post-, and follow-up-test containing place value tasks is used to evaluate the students' learning progress. To answer RQ2, a qualitative approach is taken. Individual interviews are conducted with a part of the sample (n ≈ 20 third graders). The selection of the interviewees is based on the results of the pretest. Equal proportions of learners who scored below average, average and above average in the pretest are interviewed. The students are asked about their approaches to solve the tasks and their use and interpretation of the features. This study is considered a mixed methods design [START_REF] Kelle | Mixed Methods[END_REF], as the qualitative results on the ways the children use the implemented features might influence the extent with which they might benefit from working with the app on a quantitative level. Consequently, the qualitative data can serve to identify possible explanations for the students' learning progress captured by the quantitative data.

Initial findings

In February 2023, a pilot study was conducted in two third grade classrooms in Bremen, Germany. Initial findings were presented at CERME13 and modifications for the main study were discussed.