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Introduction and theoretical framework

Estimation is an important part of everyday activities and is present in everybody's life. Generally, an estimation encourages methods that lead to reasonable, not necessarily accurate results. Estimation is also defined as mental comparison and measurement [START_REF] Schipper | Handbuch für den Mathematikunterricht an Grundschulen[END_REF]. Consequently, it includes a varied set of processes which differ depending on the task and type of estimation. In recent English literature, four types of estimation are distinguished: Measurement, computational, numerosity and numberline estimation [START_REF] Sayers | Estimation: An inadequately operationalised national curriculum competence[END_REF]. This project refers to numerosity estimation. It requires translating a non-numerical quantitative representation into a number [START_REF] Siegler | Development of numerical estimation: A review[END_REF].

Accordingly, estimation is conceived as problem-solving process. Every common problem requires different mathematical knowledge and flexible ways. Adaptive problem solving is one crucial goal of mathematics education [START_REF] Siegler | Development of numerical estimation: A review[END_REF]. Furthermore, research results suggest that students who are gifted estimators show better arithmetic skills in terms of counting, number sense, mental computation, strategy flexibility, and conceptual understanding (e.g., [START_REF] Booth | Developmental and individual differences in pure numerical estimation[END_REF][START_REF] Crites | Skilled and less skilled estimators` strategies for estimating discrete quantities[END_REF]. Particularly, numerosity estimation influences the development of number knowledge with increasing numbers [START_REF] Wessolowski | Schätz mal, wie viele das sind! Schätzaufgaben als langfristiger Lerngegenstand[END_REF]. So, another reason for fostering estimation abilities is the great impact for the development of arithmetic skills (e.g., [START_REF] Luwel | Children's strategies in numerosity judgment[END_REF][START_REF] Siegler | Development of numerical estimation: A review[END_REF].

Despite the importance of numerosity estimation, there is a lot more known about other basic numerical processes [START_REF] Booth | Developmental and individual differences in pure numerical estimation[END_REF]. However, previous research shows various strategies in numerosity estimation. Furthermore, the accuracy in estimating quantities increases with age. The performance as well as the adaption to task characteristics seemed to increase with age. In general, former studies show that strategy choices in numerosity estimation depend on specific problem characteristics. (e.g., [START_REF] Crites | Skilled and less skilled estimators` strategies for estimating discrete quantities[END_REF][START_REF] Siegler | Development of numerical estimation: A review[END_REF].

Aim

According to previous research, the present study focuses on comparing strategies in numerosity estimation in two-and three-dimensional tasks of students (third grade) with high and low accuracy in estimation. Another emphasis is on investigating the exhibited strategies in relation to task characteristics. Further, the project targets to reveal strategies which lead to high estimation accuracy according to the type of task. We are also interested in correlations of arithmetic skills and numerosity estimation abilities.

Data will be collected by two discretely developed instruments. We developed a numerosity estimation test to assess estimation accuracy. The test results facilitate to select the students for semistructured interviews. The semi-structured interviews intend to reveal estimation strategies.

The test is digitally implemented in an online survey software. The final test will include 21 estimation tasks with different characteristics. A task consists of a number of elements that is to be estimated. After structuring different types of tasks, seven tasks were chosen for the estimation test. So, following characteristics will be considered in the test: Dimension (2D/3D), arrangement (structured/unstructured) and elements (equal/unequal). It is important to regard that on a screen it is only possible to see a representation of a three-dimensional quantity. Amongst others, that is one reason why not all summarized task characteristics were chosen. Every of the chosen seven tasks will appear three times in a different number range. The number range up to 50, from 50 to 100 and from 100 to 150 is covered that way. Overall, the students can see the picture for a certain time. After this time expired, the students still have time to adjust their result with a slider. Before the test starts, an introduction of estimation as well as an instruction how to use the test are intended. Students who made accurate and less accurate estimates in the test will be part of the interviews. A semi-structured guideline will be developed. It will mainly contain tasks of the estimation test. For evaluating the interview, it will be videotaped. The use of both instruments enables new perspectives on numerosity estimation. Besides, other constructs like linguistic and arithmetic skills will be surveyed.

The pilot study of the numerosity estimation test (N = 31) shows that the test is reliable. The Cronbach's Alpha of the 2D subscale is  = .81 and  = .80 for the 3D subscale.