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Explanation videos are becoming more popular in mathematics education. Most of them are made by teachers who are explaining mathematical topics. In this project, primary

Introduction

In recent years, digital media, such as explanation videos, have moved into the focus of mathematicseducation research [START_REF] Ball | Introduction[END_REF]. Explanation videos (e.g., Kulgemeyer, 2020 in physics), video podcasts (e.g., [START_REF] Kay | Developing a Framework for Creating Effective Instructional Video Podcasts[END_REF] in mathematics in university) or instructional videos (e.g., [START_REF] Sharma | Effects of Instructional Videos and Real-life Mathematics Activity on Student Achievement and Attitude in a Community College Transitional Mathematics Course[END_REF] in mathematics in college) are primarily used by teachers to impart knowledge in order to explain mathematical content. So far, there have been few empirical studies showing that learners create videos themselves. However, initial studies emphasize that the independent production of explanation videos has a positive effect on learning mathematics [START_REF] Kay | Developing a Framework for Creating Effective Instructional Video Podcasts[END_REF]. In this paper, a project is presented in which the learners themselves create so-called explanation videos [START_REF] Kulgemeyer | A Framework of Effective Science Explanation Videos Informed by Criteria for Instructional Explanations[END_REF] for other learners in their age. For this purpose, an interview study was carried out with children from the third and fourth grade of primary school (aged 8-10 years). In the interviews, they work in tandems on tasks which contain arithmetic tasks. Based on these tasks, they then plan and produce a video for other learners their age. According to [START_REF] Prediger | The Language Dimension of Mathematical Difficulties[END_REF] learning mathematics is led by language. Learners negotiate mathematical content through language [START_REF] Voigt | Thematic patterns of interaction and sociomathematical norms[END_REF]. [START_REF] Tiedemann | Unterrichtsfachsprache: Die Normierung von Fachsprache im Unterricht. (Technical language: Norms of technical language in classrooms)[END_REF] shows that the use of language in mathematics lessons is also guided by norms. [START_REF] Erath | Implicit and explicit processes of establishing explaining practices: Ambivalent learning opportunities in classroom discourse[END_REF] points out that explaining is a practice which is characterized by regularities. Experts for explanation videos have also set up criteria for explanation videos (e.g., [START_REF] Kulgemeyer | A Framework of Effective Science Explanation Videos Informed by Criteria for Instructional Explanations[END_REF]. But which rules and norms do children use in an explanation video? One request of the project's research is to elaborate rules [START_REF] Sfard | Thinking as communicating[END_REF] and norms [START_REF] Voigt | Thematic patterns of interaction and sociomathematical norms[END_REF] which the learners use while explaining mathematical content during the planning and producing of the videos.

(Meta-)discursive rules and norms

Human interaction is shaped by rules [START_REF] Sfard | Thinking as communicating[END_REF]. For instance, when you greet a person, they return it by greeting back. Or, if you get a present, you say "thank you". The examples given are based on rules of courtesy. As [START_REF] Voigt | Patterns and routines in classroom interaction[END_REF] pointed out classroom interaction is also led by patterns and routines. [START_REF] Sfard | Thinking as communicating[END_REF] distinguishes between two sorts of rules: "object-level rules" (pp. 201f) and "meta(-discursive) rules" (ibid.). Object-level rules are based on the mathematical content, like mathematical rules and definitions (ibid.). Metarules relate to the adaptation in the respective situation. According to [START_REF] Sfard | Thinking as communicating[END_REF] they are usually not formulated explicitly, but take place in classroom conversations: More generally, object-level rules are narratives about regularities in the behavior of objects of the discourse, whereas metarules define patterns in the activity of the discursants trying to produce and substantiate object-level narratives. […] Metarules are also made distinct by being mainly tacit, and by being perceived as normative and value-laden whenever made explicit. (pp. 201f) [START_REF] Sfard | Thinking as communicating[END_REF] points out that metarules could become norms by referring to the works of [START_REF] Voigt | Thematic patterns of interaction and sociomathematical norms[END_REF] and [START_REF] Yackel | Sociomathematical norms, argumentation, and autonomy in mathematics[END_REF]. Rules and Norms have in common that they both lead to an interaction with observable regularities [START_REF] Sfard | Thinking as communicating[END_REF]. But they differ due to their commitment (ibid.). Due to [START_REF] Sfard | Thinking as communicating[END_REF] for a rule to become a norm, it must fulfill two conditions: The rule must be widely known within the respective social group. And the rule must be accepted within the group. In this study, interviews are carried out with tandems of the same school class (aged 8 to 10). The interviewer and the children can be viewed as a social group. Furthermore, the children come from a social group, their school class. Thus, the first condition is fulfilled if both of the children are listening. The second condition is fulfilled if both of them accept the rule. In other words, if one student establishes a rule and the other student does agree to the prior statement, the rule becomes a norm.

Explanations and Explanation Videos

Explanations and their importance are often emphasized in mathematics education (e.g., [START_REF] Erath | Implicit and explicit processes of establishing explaining practices: Ambivalent learning opportunities in classroom discourse[END_REF][START_REF] Hanna | Proof, Explanation and Exploration: An Overview[END_REF]. To describe a scientific explanation, [START_REF] Hempel | Studies in the logic of explanation[END_REF] highlight the indispensability of causality. For example, in the "Discovering Pac" (Nührenbörger et al., 2019, p. 76) in Figure 1 (left) learners could observe the phenomenon that the result of both calculations is 12. It could then be questionable why the result is 12. Thus, the equality of the sums has to be explained. It can be explained by, for example, changing the first term by minus two and changing the second term by plus two (see ibid.). This change makes it clear that the tasks are the same and therefore also have the same result ((10 -2) + (2 + 2) = 8 + 4). The underlying law here is the constancy of the sum (∀ 𝑎, 𝑏, 𝑥 ∈ ℕ: (𝑎 -𝑥) + (𝑏 + 𝑥) = 𝑎 + 𝑏). The stated explanation is using an example and a general form, the equality of totals to explain the equality of the sums.

Following [START_REF] Kulgemeyer | A Framework of Effective Science Explanation Videos Informed by Criteria for Instructional Explanations[END_REF] explanations videos are "short videos (usually between 5 and 10 min) with the goal to explain a particular content area" (p. 2444). In this sense the intention of explanation videos is to explain a mathematical content. [START_REF] Kulgemeyer | A Framework of Effective Science Explanation Videos Informed by Criteria for Instructional Explanations[END_REF] points out a "framework for effective explanation videos" (p. 2450) for teachers who teach physics to plan and optimize their explanation videos. Similarly, [START_REF] Kay | Developing a Framework for Creating Effective Instructional Video Podcasts[END_REF] formulates "key components" (p. 24) for video podcasts. In terms of [START_REF] Sfard | Thinking as communicating[END_REF] one can say that these topics are norms for explanation videos in the context of physics education. As Erath (2017) pointed out explanations are also led by implicit regularities. But which norms of explanations do children establish while planning explanation videos? First observations will be elaborated at the empirical part of the paper.

Methodology and Methods

The research concern of this article is to reconstruct and categorize students' norms of explanations in explanation videos. As part of a first pilot, eight semi-standardized interviews were carried out with four tandems each from the third and fourth grade of primary school (students at the age of 8-10) whose learning level in learning mathematics are similar to each other. Three sessions (à 45 minutes) were held with each tandem. At first, they learn how explanation videos are constructed to get familiar with the method: Primarily, they solve a Discovering Pac (see Figure 1, left), which is familiar to them. Subsequently, they watch an explanation video of this task to emphasize the most important facts about explanation videos (e.g., only the hands can be seen, images and writings are used). This task was chosen because it is not too demanding in terms of the mathematical content so that the learners focus ever more on the method. Nevertheless, the task discovery and explanation. Then they get a storyboard in which the images and the spoken text of the explanation video are planned (see Figure 2). The interviewer explains that the pictures are outlined and the text of the corresponding pictures is prescribed. After the editing, the tandems write a storyboard together to plan their video. The learners are told that they would record their video for children their age who are learning at home because of the Covid-19 pandemic. The video should help the fictional children to solve such tasks. After planning the video, the learners record their video and revise it at their own request. This first shooting cycle, consisting of developing the content, writing the storyboard as well as the video production and revision, was repeated by solving a similarly structured task. The purpose of the repetition is to focus more on the content, not on the method.

In this paper children's norms of explanations in explanation videos will be categorized. The qualitative analysis is based on an interactionist point of view (see [START_REF] Voigt | Thematic patterns of interaction and sociomathematical norms[END_REF]. The rules and norms are reconstructed with regard to [START_REF] Sfard | Thinking as communicating[END_REF]. The interviews were videotaped and transcribed (rules of transcription, see [START_REF] Kunsteller | Developing Rules Due to the Use of Family Resemblances in Classroom Communication[END_REF]. The following students' quotations were translated and transcribed by the author.

Empirical examples

First observations of children's norms of explanations in explanation videos will be expounded. Due to the shortness of the paper, they will only shortly be stated. For a better understanding, only excerpts of interviews by two tandems are shown. Nevertheless, the shown norms could also be confirmed in other interviews. The given examples do not claim to be a complete list of norms. Consequently, they can be expanded. Furthermore, they could be similar to the criteria that are set on explanation videos (e.g., [START_REF] Kulgemeyer | A Framework of Effective Science Explanation Videos Informed by Criteria for Instructional Explanations[END_REF].

Norms concerning the video's layout

After Hülya and Yao (third grade) watched the demo-video they had to tell if the person in the video explained the mathematical content well. Both agreed and Hülya added: 53 Hülya: "yes she explained that well ... I would make the writings a little bigger' because if you always take a camera like that, you don't always see the writings so well."

Hülya's statement can be interpreted that if a person explains a content well the presentation of the explanation is also important. Since Yao does not disagree, they implement a norm which concerns the video's layout. It can be argued that an explanation in an explanation video should not only be good in terms of content but also in terms of layout. Hülya could mention this because the content could also be influenced by legibility. Norms of this kind concern the external shape of the explanation video. For instance, in a different scene, Hülya and Yao wanted the numbers to be written more properly. Nevertheless, these norms have an influence on the quality of the explanation. Yet, this seems to be relevant for the children. One reason could be because they have to learn to write correctly in primary school, so they talk about this while planning the video. It could be assumed that children would set this kind of norms as well for explanations in explanation videos in a different subject (e.g., biology) because the norm concerns aesthetics in a broader sense.

Norms concerning mathematics education

Once Hülya and Yao have processed the discovering pac of subtraction, they plan their video. First of all, they talk about the discovering pac which they use for their explanation. Meanwhile, the following situation arises: 727 Hülya: "I think we could make an image with balloons (brings hands together and apart) because that explains it well too" 728 I:

"mhm. you could think about it." 729 Yao:

"or with candies" (Afterwards they write the minuend of their discovering pac down) 752 Yao:

"yes. and if we do this (points at the third column of the storyboard, see Figure 2) with balloons then it would be funny then three could pop. broken." 753 Hülya: "(laughs) good"

Hülya says that they could use an "image with balloons" (727) to explain the content. She points out that the image would explain it "well" (ibid.). "It" (ibid.) could refer to the discovering pac of subtraction which they want to explain. Yao seems to like that idea and suggests to use "candies" (729). Since Yao agrees with Hülya's idea and even suggests a new idea, it can be argued that they are establishing a norm. That Yao likes her idea is also confirmed during the further process, when he picks up the example again and also extends it. Furthermore, Hülya laughs afterwards and classifies the statement as "good" (753), she seems to agree with Yao's suggestion. According to Hülya and Yao, an explanation in an explanation video should be funny and demonstrative. In addition, it can be assumed that they base their explanations on examples from math class. In German mathematics books, subtraction is often represented by the disappearance of objects (e.g., the bursting of balloons). This example could be used because they could assume that other children also know these examples. Consequently, their examples would ease the understanding of the content. Norms of this kind concern examples which are used in math books which are led by mathematics education's ideas. Furthermore, they implemented a norm that an explanation in an explanation video should be interesting or funny. As the interview progresses, the children develop their own discovering pac (see Figure 4 without the circles). At the end of writing the discovering pac, the following situation occurs:

909 Yao: "should we (shows at their own discovering pac) circle it here so that the children could better-…" 910 Hülya:

"maybe'" 911 Yao:

"should I do it'" 912 Hülya:

"yes but please use this color here (gives him a turquoise pen. Yao circles the operands, see Figure 5, left) […]"

Yao suggests to circle numbers in the discovering pac. One reason why he suggests the circles could be that the circles could simplify the understanding of the discovering pac for the other "children" (909). In Turn 912 Hülya agrees and suggests a special color for the circles. Due to the fact that she does not intervene how Yao circles the numbers she seems to agree with the way it does it. Thus, it can be argued that they implement a norm that circles and colors are important to express or underline an explanation in an explanation video. Like in the example this norm is led by mathematics education's ideas. In Germany it is common that students learn to use colors to highlight their discoveries [START_REF] Nührenbörger | Design science and design research: the significance of a subject-specific research approach[END_REF]. Furthermore, the highlighting is guided by the idea that the other children should understand their explanation. Thus, it can be claimed that they implement a norm that explanations in explanation videos should be understandable for (other) children. A different interpretation that the students are highlighting operands is that they could transfer it from the demo-video, in which the operands are outlined as well. In accordance with this interpretation, this would lead to the norm that components of the demo-video should be included in the video. Nevertheless, this norm is led by mathematics education's ideas. Since the students seem to identify this highlighting as relevant for their video and they could know it from German mathematics books.

In the following an image is shown which Hülya and Yao use in their video. The image is showing some learning materials made out of wood which are used in primary school to explain arithmetic tasks. Hülya and Yao use these materials to explain their discovering pac. Again, this usage underlines the fact that their explanations are led by mathematics education's ideas. 

Norms concerning the mathematical content

Jasper and Bastian (fourth grade) want to explain the pairs of tasks (see Figure 3, right). They already decided to push the sheet of paper with the pairs of tasks in the focus of the video. Jasper had written the calculation for the first pair of tasks. At the end of writing the calculations he suggests: 460 Jasper: "we could do that (points to the first pair of tasks) with pushing this in here (points to his calculation), this one without calculations (points to the second pair of tasks), because actually they are simple, # this one (points to the third pair of tasks) again with" 461 Bastian:

" #yes but .. it doesnt matter if its easy or not, we should just explain it, for the difficult things, so that they understand you understand'" 462 Jasper:

"yes (nods)"

Jasper indicates that he wants to push his calculations of the first pair of tasks into the focus of the video as well. Then he states that the calculations for the second pair of tasks are not necessary because "they are simple" (460). At this point Bastian intervenes and states that not only "difficult things" (461) should be explained because it is important that the other children ("they", ibd.) understand their explanations. Since Jasper agrees (462) it can be argued that they implement the norm that even when the person itself understands the mathematical content it should be explained for another person. This example shows that you can explain or rather prove mathematical contents in different ways [START_REF] Hanna | Proof, Explanation and Exploration: An Overview[END_REF] and that the acceptation of the explanation depends on the addressee [START_REF] Heintz | When is a Proof a Proof?[END_REF]. Like the previous norm this kind of norm seems to be special for mathematics. Since it focuses different ways of explanations.

Statements and Outlook

Experts usually create videos with the intention that learners understand the mathematical content better. In this project, the children are the ones who explain the mathematical content. However, they are not experts, so the explanations are not necessarily complete and correct from a mathematical point of view. Nevertheless, the brief insight shows that the learners establish different norms on their explanations. Mostly, these norms are led by the desire that the other children understand their explanations. The following norms were elaborated:

• Norms concerning the video's layout • Norms concerning mathematics education • Norms concerning the mathematical content Tiedemann (2017) elaborates norms of the language in mathematics lessons. She points out that a "grammatical norm" (ibid, p. 51) is set when a fixed linguistic structure has to be used by the students. Similarly, to this grammatical norm the children underline the external shape or the layout for the explanation in the videos (e.g., height of numbers, readability). Still, these aesthetic norms are also guided by the wish that their explanation is better transported through the external shape. Likewise, Kay (2014) mentions the topics "readability" (p. 24) and "layout" (p. 24) for creating video podcasts as well. As already pointed out norms concerning the video's layout could be named as well in other subjects. In contrast, the last two norms seem to be specific to mathematics or mathematics education. Norms concerning mathematics education accentuate that the children's explanations are led by their mathematical socialization. Kay (ibid.) and Kulgemeyer (2020) also state the topic "highlighting" (p. 2450) but they use it in order to emphasize important aspects. Whereas the students use the highlighting of several numbers as a part of the explanation. It can be interpreted that the highlighting helps them to formulate their explanations. Furthermore, those norms give indications what seems to be a good explanation for the children. These indications as well as the norms for explanations will be elaborated in further publications. As a next step it is possible to investigate how students evaluate explanations of self-made videos by other students. By asking children if and why they like or dislike the video one could get a deeper insight of children's norms of explanations in explanation videos.
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 1 Figure 1: Left: The demo-task; Right: Procedure for introducing explanation videos.

Figure 2 :Figure 3 :

 23 Figure 2: The storyboard, which the students use to plan their videoAfter this introduction they solve the first task. The learners are asked to discover and explain the mathematical content together. The mathematical tasks differ between the third and fourth grade because of the tasks' complexity.
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 4 Figure 4: Extracts of images in Hülya's and Yao's explanation video