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Making realistic assumptions is an important part of processing mathematical modelling tasks with missing data, which many students have difficulties with. Retelling the task situation as a comprehension strategy is one option in order to foster the ability of building an adequate situation model, which forms the basis for making realistic assumptions. In the present study, the question was investigated to what extent written retelling of the task situation before the processing of modelling tasks has an influence on making realistic assumptions. For this purpose, students' written processings of modelling tasks with and without the application of the retelling strategy were compared. First results indicate that students make more realistic assumptions when retelling the task situation before working on the task.

Introduction

Mathematical modelling is an important part of mathematical competence and is therefore also becoming increasingly important in school mathematics lessons [START_REF] Vorhölter | Mathematical modelling[END_REF]. Nevertheless, students still have major problems when working on mathematical modelling tasks. Especially in the first steps of the modelling process, concerning the understanding, simplifying and structuring, many difficulties occur [START_REF] Blum | Quality teaching of mathematical modelling: What do we know, what can we do[END_REF]. For the successful processing of a modelling task, the understanding of the task and the formation of an adequate situation model is crucial [START_REF] Leiss | The role of the situation model in mathematical modelling -task analyses, student competencies, and teacher interventions[END_REF]. This step is particularly important in tasks with missing data, as an adequate situation model is the basis for realistic assumptions [START_REF] Galbraith | Assumptions and context: Pursuing their role in modelling activity[END_REF].

In order to support the students in the first steps of the modelling process and especially in understanding the task situation and forming an adequate situation model, it is useful to investigate various comprehension strategies [START_REF] Leiss | The role of the situation model in mathematical modelling -task analyses, student competencies, and teacher interventions[END_REF]. In the present study, the comprehension strategy "retelling the given task situation in writing" is examined in more detail and its influence on making assumptions in the modelling process is investigated.

Theoretical Background Mathematical Modelling

Mathematical modelling describes the processing of extra-mathematical problems located in real contexts with the help of mathematical tools and methods [START_REF] Niss | Introduction[END_REF]. The focus of mathematical modelling is on the translation processes between reality and mathematics. One characteristic of modelling problems is the authenticity of the real-world context [START_REF] Niss | Introduction[END_REF]. The modelling process can be idealized as a cycle of seven steps [START_REF] Blum | How do students and teachers deal with modelling problems?[END_REF]. The first step is understanding the task. In this step, the given information about the real context is taken in and linked to one's own experiences. This is how the so-called situation model is created, which is crucial for the successful processing of the task [START_REF] Leiss | The role of the situation model in mathematical modelling -task analyses, student competencies, and teacher interventions[END_REF]. Based on this individual situation model, the next step is to simplify and structure. This includes separating important and unimportant information for solving the task and making assumptions for missing values [START_REF] Greefrath | Teaching and learning mathematical modelling: Approaches and developments from German speaking countries[END_REF]. Through this the real model is formed, which then only contains information and simplifications that are necessary for solving the task. In the further course of the modelling process, the real model is transformed into a mathematical model by mathematization. By working mathematically, mathematical results are calculated, which are then translated into real results by interpreting. Subsequently, the real results found and the chosen model as well as the made assumptions are validated so that, if necessary, certain steps can be repeated with adjustments. Finally, the results found are referred to the real situation given in the task.

All steps of the modelling cycle can present obstacles for the students. However, many difficulties already occur in the first step where students have to understand the situation in order to form an adequate situation model [START_REF] Blum | Quality teaching of mathematical modelling: What do we know, what can we do[END_REF]. When working on modelling problems, this step often is not given much attention and the real context of the task tends to be neglected [START_REF] Blum | Quality teaching of mathematical modelling: What do we know, what can we do[END_REF][START_REF] Verschaffel | Making sense of word problems[END_REF]. Since the context of modelling tasks is important to be understood for a successful completion, this is particularly problematic in these kinds of tasks [START_REF] Leiss | Language and mathematics -key factors influencing the comprehension process in reality-based tasks[END_REF]. It becomes even more important in modelling tasks with missing data, as the missing data can only be identified by understanding the context [START_REF] Krawitz | Unrealistic responses to realistic problems with missing information: What are important barriers[END_REF].

Modelling problems with missing data and making assumptions

A special type of modelling tasks is modelling tasks with missing data. A typical example of such tasks are Fermi tasks (Ärlebäck, 2009). Tasks with missing data contain less information than would be necessary to successfully complete the task [START_REF] Maaß | Classification scheme for modelling tasks[END_REF]. Without these missing data, it is not possible to successfully continue with the modelling process and mathematically determine a realistic solution to the task [START_REF] Galbraith | Assumptions and context: Pursuing their role in modelling activity[END_REF]. The missing quantities have to be estimated by the students before they can continue with the modelling process (Ärlebäck, 2009). By obtaining the missing values, a real model can be set up, which is then translated into mathematics [START_REF] Chang | Comparing German and Taiwanese secondary school students' knowledge in solving mathematical modelling tasks requiring their assumptions[END_REF]. In some cases, the missing data can be obtained through research (e.g. on the internet) but often missing quantities have to be estimated by making assumptions [START_REF] Krawitz | Making realistic assumptions in mathematical modelling[END_REF]. Making assumptions means estimating missing information using everyday knowledge and known comparative values [START_REF] Krawitz | Making realistic assumptions in mathematical modelling[END_REF]. A distinction can be made between numerical assumptions, i.e. missing quantities, and non-numerical assumptions, concerning situational conditions [START_REF] Chang | Comparing German and Taiwanese secondary school students' knowledge in solving mathematical modelling tasks requiring their assumptions[END_REF]. It is particularly important for a good solution of the task that the assumptions made are realistic. Unrealistic assumptions or the failure to make assumptions at the beginning of the modelling process lead to unrealistic results in the entire processing [START_REF] Chang | Comparing German and Taiwanese secondary school students' knowledge in solving mathematical modelling tasks requiring their assumptions[END_REF]. To make realistic assumptions, "students need to conceptualize the real-world situation -and therefore realistic considerations and extra-mathematical knowledge are necessary" (Chang et al., 2020, p. 61).

Solving modelling tasks with missing data is particularly difficult for many students because of the assumptions they have to make, which brings a new cognitive demand [START_REF] Chang | Comparing German and Taiwanese secondary school students' knowledge in solving mathematical modelling tasks requiring their assumptions[END_REF]. In order to make realistic assumptions for missing values, the given task situation must be understood appropriately and an adequate situation model must be formed [START_REF] Galbraith | Assumptions and context: Pursuing their role in modelling activity[END_REF]. Students often have difficulties in forming an adequate situation model [START_REF] Leiss | The role of the situation model in mathematical modelling -task analyses, student competencies, and teacher interventions[END_REF]. Therefore, difficulties in making (realistic) assumptions at the beginning of the modelling process can possibly be attributed to difficulties in forming an appropriate situation model for the task situation.

Retelling as a comprehension strategy

In order to support students in their processing of modelling tasks, they should be motivated to use successful strategies [START_REF] Stillman | Applying mathematics with real world connections: Metacognitive characteristics of secondary students[END_REF]. In mathematics education, various strategies for supporting the first steps in the modelling process, i.e. understanding, simplifying and structuring, have already been investigated. For example, making drawings or underlining and noting important information have already been established as helpful [START_REF] Rellensmann | Make a drawing. Effects of strategic knowledge, drawing accuracy, and type of drawing on students' mathematical modelling performance[END_REF][START_REF] Schukajlow | Lesekompetenz und mathematisches Modellieren[END_REF]. Since a high amount of the difficulties in the modelling process already occur in the first steps [START_REF] Blum | Quality teaching of mathematical modelling: What do we know, what can we do[END_REF], it makes sense to take a closer look at further comprehension strategies. A strategy that has been less studied so far is the retelling of the task situation before working on the task. Retelling means reproducing the given task situation in one's own words.

In some previous mathematics education studies investigating task comprehension, retelling the task situation was used, not as a comprehension strategy, but rather to measure comprehension and to make the formed situation model visible (e.g. De Corte [START_REF] De Corte | Using retelling data to study young children's word-problemsolving[END_REF]. However, in these studies it has also been suspected that the retelling of the task situation could influence the comprehension process as well as the entire processing when working on simple word problems [START_REF] De Corte | Using retelling data to study young children's word-problemsolving[END_REF]. It could be inferred that retelling the task situation could also be useful as a comprehension strategy to promote the modelling process when working on more complex problems. These assumptions are based on findings from studies in disciplines other than mathematics education. In these disciplines it has already been proven that retelling as a strategy has a positive influence on the comprehension process as well as the reading competence [START_REF] Wilson | The effects of retelling upon reading comprehension and recall of text information[END_REF]. This is because retelling can support the ordering and structuring of information, linking these information to one another and creating connections to prior knowledge and one's own experiences [START_REF] Wilson | The effects of retelling upon reading comprehension and recall of text information[END_REF]. Since these aspects are closely linked to the formation of a situation model [START_REF] Leiss | Language and mathematics -key factors influencing the comprehension process in reality-based tasks[END_REF], it seems reasonable to assume that retelling can support the formation of an adequate situation model. Retelling as a structuring activity can help the students to mentally reconstruct a given real problem [START_REF] Verschaffel | Using retelling data to study elementary school children's representations and solutions of compare problems[END_REF]. Therefore, it is suggested to use retelling as an intervention strategy by having the teacher ask students to retell the task situation in their own words before working on the tasks [START_REF] Leiss | The role of the situation model in mathematical modelling -task analyses, student competencies, and teacher interventions[END_REF]. Retelling as a strategy especially for the formation of an adequate situation model in the processing of mathematical modelling tasks has not yet been investigated in detail. Since the situation model serves as the basis for making assumptions in open modelling tasks, it is particularly interesting to investigate the effects of retelling on making (realistic) assumptions while solving modelling problems with missing data.

Research questions

Since especially the first steps of mathematical modelling are very difficult for students and a more intensive engagement with the task situation through written retelling could counteract this, we want to investigate the following research question:

(1) To what extent does the retelling of the task situation influence the processing of mathematical modelling tasks with missing data?

In this paper we will refer more specifically to a sub-process of the modelling process, the making of assumptions. To this end, we will address the following research question:

(1.1) Is there a difference between making (realistic) assumptions when working on modelling tasks with and without prior retelling of the task situation?

For this purpose, the following hypothesis is examined for significant differences in making assumptions between working on modelling tasks with and without retelling the task situation.

(H1) When working on modelling tasks with prior retelling of the task situation, more realistic assumptions are made than when working on the tasks without retelling the task situation.

Method Sample and procedure

To answer the research questions, a study was conducted with 291 seventh grade students (aged 12-14) from different grammar schools in North Rhine-Westphalia, Germany.

The study was conducted with a within-subject design. All students completed two mathematical modelling tasks, the task "traffic jam" (adapted from Peter-Koop, 2009) and the task "construction site" (adapted from [START_REF] Greefrath | Wie modellieren gelingt[END_REF]. The order of the two tasks used (traffic jam and construction site) was permuted between the participants to exclude an influence of the tasks on the study results. The first modelling task was completed in writing without further instructions. Before working on the second modelling task, the students were asked to retell the given task situation in writing. Afterwards, they also solved the second task in writing. The retelling strategy was only ever used in the second task given to prevent the retelling strategy from being used subconsciously in the other task. Both modelling tasks can be located in the same real context "traffic". The tasks are mathematical modelling tasks with missing data, whereby realistic numerical assumptions must be made for successful completion. For example, when processing the traffic jam task (Figure 1), the length of a car, the space between cars, the number of people per car and the number of lanes on the motorway must be considered for a realistic solution. 

Data analysis

Since some students did not complete the tasks in the prescribed order (e.g. they retold the task situation after solving the task), they had to be excluded from the study. A total of 272 tests were evaluated. The students' written answers were coded using a coding scheme. With regard to research question 1.1, it was assessed how realistic the assumptions made are. For this purpose, the

traffic jam

The six weeks of summer holidays in Germany often start with many kilometers of traffic jams on the roads. The worst traffic jams are on the motorways, as many people are on their way to their vacation. On these days, you can spend several hours and kilometers in traffic jams. Last year it was a total of 180 km in one day. How many people were stuck in traffic jams that day? assumptions were coded as "realistic", "partly realistic", "unrealistic" or "not considered". From the individual coded values per assumption made, a sum score was calculated for each task processing. To guarantee the reliability of the codes, part of the data was double-coded by two persons. The interrater reliability was determined using Cohen's Kappa (1960) and lies in an acceptable range (. 85 < 𝜅𝜅 < .98).

To investigate the effect of retelling on making realistic assumptions, the coded processings were quantitatively analyzed using the Wilcoxon signed-rank test. Compared to the t-test for dependent samples, this non-parametric test requires less stringent conditions. The significance level was set at 𝛼𝛼 = 0.05. The data was statistically analyzed using IBM SPSS Statistics software. Pearson's correlation coefficient (𝑟𝑟) was used to determine the effect size and interpreted using [START_REF] Cohen | Statistical power analysis[END_REF] classification.

Results

In both task processing treatments (with and without retelling), relatively few realistic assumptions were made. The boxplots in Figure 2 show that 75% of all processings do not receive a higher sum score for realistic assumptions than 6, which corresponds to only half of the possible points in the sum score. Both processing treatment groups have a minimum with a sum score of 0 and a maximum with a sum score of 12, which equals the maximum that could be achieved. Figure 2 shows that when retelling the task situation, the number of processings with a sum score between 0-1 decreased noticeably. There also is a small positive shift in the mean of the sum scores from processing without retelling (𝑀𝑀 1 = 3.37; 𝑆𝑆𝑆𝑆 = 2.98) to processing with retelling (𝑀𝑀 2 = 4.22; 𝑆𝑆𝑆𝑆 = 2.99). The hypothesis H1 was tested with the Wilcoxon signed-rank test. Compared to processings without retelling (𝑀𝑀𝑆𝑆𝑀𝑀 = 3.0), the sum score of realistic assumptions made was significantly higher in processings with retelling the task situation (𝑀𝑀𝑆𝑆𝑀𝑀 = 4.5), 𝑧𝑧 = -3.834, 𝑝𝑝 < 0.001. Thus, the calculation of Pearson's correlation coefficient results in an effect strength of 𝑟𝑟 = 0.232. According to the classification by [START_REF] Cohen | Statistical power analysis[END_REF], this corresponds to a small effect.

Discussion

Overall, only few realistic assumptions were made in both task processing treatments (with and without retelling the task situation). This is in line with findings from previous studies, which have shown that students are not used to tasks with missing data where they have to estimate the data themselves and therefore often are afraid to use other data than the numbers given in the text [START_REF] Blum | Quality teaching of mathematical modelling: What do we know, what can we do[END_REF]. Since modelling tasks are rarely used in school, it can be assumed that the participants in this study were not familiar with such tasks.

However, significantly more realistic assumptions were made when the task was processed with prior retelling of the task situation. That could be explained with the formation of a possibly more distinct situation model of the given task situation due to the retelling. Through the retelling of the task situation, the given situation is dealt with more extensively, whereby a better understanding and thus also a more adequate situation model can be obtained. Since the situation model is the basis for making (realistic) assumptions [START_REF] Galbraith | Assumptions and context: Pursuing their role in modelling activity[END_REF], a more appropriate situation model could also lead to more realistic assumptions. The fact that when retelling before working on the task fewer people in particular made no or almost no realistic assumptions (sum score 0-1) can also be explained by the formation of a situation model. Since many students find it difficult to form an adequate situation model when working on mathematical modelling tasks and this step is often neglected [START_REF] Verschaffel | Making sense of word problems[END_REF], it can be assumed that the more concrete engagement with the task situation through retelling counteracts this. However, it should be taken into account that timeon-task effects cannot be ruled out due to the longer engagement with the task.

In summary, it can be stated that a more concrete examination of the task situation by retelling it in writing seems to have a positive influence on making (realistic) assumptions in modelling tasks with missing data. Furthermore, a positive effect on the entire modelling process can be assumed since making realistic assumptions is an important basis for the rest of the modelling process and especially for realistic results of modelling tasks. The present study thus gives first indications of how students can be supported with strategies in the processing of modelling tasks.

The present study has some limitations that we would like to mention here. Due to the within-subject design, in which all subjects received both treatments (with and without retelling the task situation), and due to the fact that the processing with retelling always took place in the second task, learning effects in the processing of modelling tasks cannot generally be excluded. As students are already familiar with the first modelling task, it may be easier for them to find a more realistic approach for the second task. This could be avoided in future studies by using a between-subject design with two comparison groups (with and without retelling). In addition, only the written notations of the participants were used for evaluation in this study. These only reflect a fraction of the entire modelling process, which should be taken into account when considering the results.

Outlook

Following the initial results of this study, further investigations are planned. In the previous evaluation, a distinction was only made between whether the strategy of retelling was applied or not. In a future evaluation of the data, the quality of the retelling should also be brought into consideration. In this way, the assumption can be tested that more improvements (in making realistic assumptions) occur when the task situation is retold more appropriately. In addition, mathematics and German grades (as rough comparative values for mathematics and language skills) will also be taken into consideration in order to investigate possible effects of the sample's prerequisites. With a regression analysis, factors such as the test version (influence of the tasks) could also be included.

Furthermore, a follow-up study is planned in which the individual modelling sub-steps and thus the entire modelling process can be investigated more concretely with the help of video recordings and the method of thinking aloud. This should help to determine more concrete differences in the processing procedures when looking at task processing with and without retelling and thereby identify possible reasons for the improvements in making realistic assumptions. In addition, the planned video study offers the possibility to investigate and compare two different types of retelling, the written and the spoken retelling.
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 1 Figure 1: Modelling task "traffic jam" (adapted from Peter-Koop, 2009)
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 2 Figure 2: Boxplots of the sum scores for the degree of reality of the assumptions made