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Introduction

Qualitative studies repeatedly provide empirical evidence that quality interaction is crucial for students' access to mathematical learning opportunities (e.g., [START_REF] Walshaw | The teacher's role in classroom discourse: A review of recent research into mathematics classrooms[END_REF]. The transition towards quantitatively researching quality interaction, as every quantitative research, entails considering how to transfer theoretical conceptualizations into measurable operationalizations [START_REF] Praetorius | Classroom observation frameworks for studying instructional quality: looking back and looking forward[END_REF]. However, operationalization is a major challenge in time and effort, especially when assessing the quality of classroom discourse as part of quality interaction [START_REF] Pauli | Discursive cultures of learning in (everyday) mathematics teaching: a video-based study on mathematics teaching in German and Swiss classrooms[END_REF]. Therefore, in this paper, operationalizations for quality interaction that differ in their operationalization bases (i.e., the way to simplify the measurement based on tasks, moves, or practices) are derived from larger teaching quality studies (e.g., [START_REF] Charalambous | Studying instructional quality by using a content-specific lens: the case of the Mathematical Quality of Instruction framework[END_REF][START_REF] Pauli | Discursive cultures of learning in (everyday) mathematics teaching: a video-based study on mathematics teaching in German and Swiss classrooms[END_REF]. They are applied to video data from a language-responsive intervention study (Prediger et al., in press) to investigate empirically in how far the ways to simplify measurements when operationalizing quality interaction matters.

Background: Quantitatively measuring the quality of interaction

There is strong empirical evidence that underlines the importance of quality interaction for students' access to rich mathematical learning opportunities [START_REF] Cai | Maximizing the quality of learning opportunities for every student[END_REF][START_REF] Walshaw | The teacher's role in classroom discourse: A review of recent research into mathematics classrooms[END_REF]. At the same time, qualitative studies show that quality interaction that aims at students' conceptual understanding (rather than procedures and facts) is strongly intertwined with teachers' initiating and continuously supporting students' rich discourse practices such as explanations, argumentations, or justifications (e.g., [START_REF] Erath | Discourse competence as important part of academic language proficiency in mathematics classrooms: the case of explaining to learn and learning to explain[END_REF]. However, quantitative evidence with a focus on this relation is still too rare (see overview in Erath et al., 2021).

For conceptualizing quality interaction, Erath and Prediger (2021) suggest disentangling the talkrelated, discursive, conceptual, and lexical quality dimensions for teachers' activation and students' individual participation. Because the teachers are particularly responsible for the quality of interaction [START_REF] Walshaw | The teacher's role in classroom discourse: A review of recent research into mathematics classrooms[END_REF] and mathematically rich learning opportunities consist of teachers' addressing and supporting students' conceptual understanding [START_REF] Hiebert | The effects of classroom mathematics teaching on students' learning[END_REF], this paper concentrates on the teachers' enacted conceptual activation. Conceptual activation means the degree to which teachers engage the students in rich mathematical (e.g., conceptual instead of procedural) activities in classroom interaction. Other quality dimensions are excluded here due to space limitations.

For operationalizing conceptual activation, researchers use heterogeneous operationalizations in video studies that all vary in the level of detail. As our literature review will show, capturing conceptual activation is addressed by task-, move-, or practice-based operationalizations and differs with regard to measurement decisions (counting time, turns, or rating highly inferential).

High or low demanding tasks that intend challenging or less challenging mathematical activities might serve as a precondition for conceptual activation but are not necessarily identical to their enactment [START_REF] Cai | Maximizing the quality of learning opportunities for every student[END_REF]. Larger teaching quality studies therefore entail both, task demand and their enactment. In PYTHAGORAS, a task-based operationalization (rating the quality of demands and supports posed by tasks) is capturing the length of teachers' enacting more or less demanding tasks (Hugener et al., 2006, p. 165). Repeatedly, task-based operationalizations capture the quality of classroom interaction together with move-based operationalizations. Move-based operationalizations are all teacher actions in classroom interactions, for instance, if teachers' moves address mathematically more or less demanding types of knowledge or students' activities (TIMSS video, Stigler et al., 1999). We often identified move-and practice-based operationalizations that jointly assess the quality co-constructed in the teacher-student interaction. For instance, the classes' conceptual activation can be assessed by rating to what extent teachers' moves and enacted practices explicitly address and support the connection of representations and mathematical concepts (MQI, Charalambous & Litke, 2018, p. 447). Further, we identified approaches to capture conceptual activation that are based on task-, move-, and practice-based operationalizations, for example, the level of task enactment (e.g., TALIS, OECD, 2020, p.10). However, especially for the highly inferential ratings, it often remains unclear to what extent which operationalization is decisive for rating high or low quality (in conceptual activation). A major challenge for all studies is measuring aspects of teachers' and students' discourse in the enacted classroom practices, as it necessitates time and effort due to its complexity, interactivity, and multidimensionality [START_REF] Pauli | Discursive cultures of learning in (everyday) mathematics teaching: a video-based study on mathematics teaching in German and Swiss classrooms[END_REF]. Therefore, researchers utilize practice-based operationalizations that focus solely on the teachers' contributions (e.g., TIMSS, [START_REF] Stigler | The TIMSS videotape classroom study: methods and findings from an exploratory research project on eighth-grade mathematics instruction in Germany, Japan, and the United States[END_REF], turn-related assessments of whether contributions contain reasoning but omit the length or the contribution's aim (e.g., PYTHAGORAS, Hugener et al., 2006), or by rating the quality of discourse in less details on scales like in MQI or TALIS video [START_REF] Charalambous | Studying instructional quality by using a content-specific lens: the case of the Mathematical Quality of Instruction framework[END_REF]OECD, 2020). To sum up, researchers use different approaches how to operationalize conceptual activation, based on tasks, moves, or practices. Given the immense workload, the assessment of practice-based operationalizations capturing teachers' and students' discourse must always be simplified in a certain way.

Following the results from this short literature review, we derive the need to compare more systematically how the simplification to task-, move-, or practice-based operationalizations for capturing conceptual activation matters. Therefore, we use operationalizations according to the three different bases systematized from existing quantitative studies (see columns of Table 1). Also, we decided to assess conceptual activation in a high level of detail by capturing the amount of time descriptively first and not mixing quality and amount (which is criticized by [START_REF] Praetorius | Classroom observation frameworks for studying instructional quality: looking back and looking forward[END_REF]. For increasing the comparability of the different operationalizations, we relate all to the total time on task of the group (including times of writing or silence). Thus, in our framework, the quality dimension conceptual activation is operationalized in three ways (Table 1). The entries of Table 1 show the operationalizations that are applied: The task-based operationalization is measured by the relative length of group time spent on conceptual tasks; the move-based operationalization is captured by the relative length of group time spent on conceptual moves; the practice-based operationalization is measured by the relative length of group talk spent on conceptual practices (incl. teacher). Contrary to other studies' operationalizations, the practicebased operationalization entails the teachers' and students' discursive realization with rich discourse practices (i.e. the length of an individual student's explanation) and not only what teachers intend for students' contributions.

By operationalizing conceptual activation systematically with different operationalizations, it becomes possible to quantitatively investigate their relation. We contribute to the question of whether task-based operationalizations (with much less coding effort and complexity) can already capture relevant aspects of conceptual activation or must be extended to more complex and detailed measurements of move-, or practice-based operationalizations. By applying three operationalizations to video data from 49 small groups working on developing a conceptual understanding of fractions, the relation can be empirically investigated. Hence, the pursued research question is how are the different task-, move-, and practice-based operationalizations of conceptual activation related?

Methods: Research context and data analysis of types of operationalizations

Research context. The research question is pursued in the larger mixed-methods intervention study MuM-MESUT 2 (pre-post-follow-up design, see Prediger et al., in press). Instruction aiming at developing a conceptual understanding of fractions was organized in small groups of 3 to 6 students (10-14 years old) and one teacher per group (pre-service teachers or PhD-students). It spans over 5 sessions of 90 minutes each. All small groups' teaching is based on identical curriculum resources, although some small groups received additional integrated lexical support.

Data corpus.

The analysis presented in this paper is based on all sequences of small groups' interaction in phases of knowledge inquiry, consolidation, and organization for reinventing the concept of equivalence of fractions (49 small groups, 210 students, ~30 hours of video).

Data analysis. The analysis of the three operationalizations was conducted in five steps. First, five descriptive low and high inferent basic codings were conducted on the curriculum resources, transcripts, and video recordings. Basic codings entail (1) time-on-task (time spent on selected tasks, excluding breaks and off-topic time); (2) individual length of students' as well as teachers' utterances;

(3) task-based operationalization (time spent on conceptual tasks, task demand categorized by their intention in a previous study); (4) move-based operationalization (length of the sense-making units when teachers' moves aim at the construction of conceptual knowledge, see [START_REF] Wessel | Theoretical frameworks for designing and analyzing languageresponsive mathematics teaching-learning arrangements[END_REF], and (5) practice-based operationalization (person-related, second-specific length of engaging in rich discourse practices like explaining of mathematical concepts). ( 3)-( 5) were coded in sense-making units that start with teachers or students initiating a problem or question and end when the problem or question is marked as being finished. Second, interrater reliability for the high inferent basic codings was controlled in R and shows good results with an overall κ = 0.87. Third, according to the entries in Table 1, operationalized criteria were calculated as the percentage of time of enacted task demand in time-on-task, percentage of time in enacted move demand in time-on-task, and percentage of time in enacted discursive realization in time-on-task. Forth, descriptive statistics were calculated for determining the means, standard derivations, and Pearson's correlations.

Empirical results: Conceptual activation assessed by tasks, moves, and practices

This section provides an example for large differences of conceptual activation assessed by different operationalizations in two small groups with comparable conditions (students from higher-tracked schools and the same curriculum material). This example motivates the analysis of correlations between task-, move, and practice-based operationalizations.

Comparing the assessment of conceptual activation in two small groups

Table 2 shows the scores for conceptual activation in all small groups as well as in the two small groups Q and U chosen for the illustrations, here. Concerning the task-based operationalization, Teacher Q and Teacher U both invest a similar relative length of group time on conceptual tasks (both >80%). This high proportion might seem surprising but can be explained by the intervention design that aims at developing students' conceptual understanding (of fractions) and therefore contains more conceptual and less procedural tasks. With respect to the move-based operationalization, Teachers Q und U also engage students in conceptual moves for (jointly) constructing conceptual knowledge in more than half of the time-on-task (Teacher U slightly more), which is distinctively above all groups' mean. However, assessment of quality varies considerably in the two small groups' practice-based operationalization, despite the similar task-based and move-based assessment. While in group Q teacher's and students' contributions are in 18% of the time-on-task talk on conceptual practices, group U has almost double as much enacted, rich discursive realization. Thereby group Q falls below all groups' mean and U exceeds all groups' mean.

Qualitatively analyzing exemplary situations from these two groups' teacher-student interactions illustrates what these different proportions in the practice-based operationalization, thus discursive realization, mean for students' engagement in conceptual practices. The comparison takes place when Teacher Q and U work on the same tasks with their small groups: Switching and connecting symbolic, contextual, and graphical representation of equivalent fractions in the bar board (for details on tasks see [START_REF] Wessel | Theoretical frameworks for designing and analyzing languageresponsive mathematics teaching-learning arrangements[END_REF]. When orally discussing results, Teacher Q and Teacher U at first use similar moves to intend an explanation of why the drawing in the bar board fits the respective contextual and symbolic representations, thus intending group talk on conceptual practices. However, Teacher Q's moderation quickly switches to less demanding discourse practices or even nondiscursive practices (like one-word answers or half-sentences) when asking her students questions like "How much do you have to color for the teachers' share?", "How often did the teachers hit the goal?" or "How many pieces do you have to colour?". It becomes apparent that she does not succeed in engaging students in conceptual practices like explaining-why that are necessary for developing conceptual understanding and meaning. Contrary, Teacher U holds up the enactment of demanding conceptual practices by asking the students to explain "Why did you chose this bar" or jointly creating explanations like "This bar fits this group because …" in orally discussing the results. The students in group U take up the discursively demanding talk on conceptual practices and jointly construct explanations which meet the discursive needs for developing conceptual understanding.

Summarizing, the varying quality in conceptual activation in small group Q and U was only visible in the practice-based operationalization, i.e., when also considering the quality of teachers' and students' contributions, not only task-and move-based operationalizations. Hence, it is essential to operationalizing the enacted discursive realization by practice-based operationalization also with respect to teachers' and students' rich discourse practices.

Quantitative dependencies between assessments by three operationalizations

The last section qualitatively underlines that it is necessary to distinguish operationalizations for assessing conceptual activation. In the following, we generalize this idea by quantitatively investigating the association between assessing conceptual activation in task-, move-, and practicebased operationalizations in the whole data corpus. Table 3 shows Pearson's correlation coefficients for all small groups' coded data.

The correlations between three operationalizations of conceptual activation show that there is a relation that is low to moderate (0.204-0.448).

• Contrary to expectations, the association between task-and move-based operationalization is low (0.204). This implies that the teachers' enacted relative length of group time spent on conceptual moves is only weakly associated with the relative length of group time spent on conceptual tasks (in our data). Two interpretations are possible for the data corpus in which all teachers use the same tasks: Either (some) teachers facilitate conceptual tasks with (several) procedural moves and thus do not meet the aim (like Teacher Q) or (some) teachers' enacted moves also address conceptual knowledge in non-conceptual task demands. This finding must be interpreted carefully and might not apply when teachers use their own tasks with more varying demands. The move-based quality assessment might then be closer connected to the task-based quality assessment. shows that what teachers ask is more closely connected to the groups' actual practice-based realization. However, Teacher Q's discursive realization that partly fails to meet the enacted move demand serves as an example for explaining that the association is much lower than 1: Not every conceptually demanding situation is also enacted discursively rich. 

Discussion

By including tasks, moves, and practices as operationalization bases for assessing conceptual activation, we were able to investigate their relationship empirically. We show quantitatively that quality assessments of conceptual activation based on task-, move-, and practice-based operationalizations are low to moderately associated with move-and practice-based operationalization in closer connection. This is in line with researchers emphasizing that the teachers enact cognitively demanding tasks in varying quality [START_REF] Cai | Maximizing the quality of learning opportunities for every student[END_REF][START_REF] Walshaw | The teacher's role in classroom discourse: A review of recent research into mathematics classrooms[END_REF]. Also, the qualitative example of Teacher Q and U underlines the great importance of operationalizing practicebased: Teacher U's moderation leads to a substantially more challenging and sophisticated group talk on conceptual practices, even though both teachers enact similar quality of interaction when assessing with task-and move-based operationalization. Thus, it seems insufficient to capture the conceptual activation by task-and move-based operationalizations only. Beyond this, assessing the enacted discursive realization by practice-based operationalizations can better capture students' access to and engagement in rich mathematics.

The presented empirical results point to the importance of methodological considerations for future quantitative studies aiming at investigating quality interaction in the dimension of conceptual activation. How to turn theoretical conceptualizations into measurable operationalizations must be discussed carefully. This is a major challenge and at the same time a huge gap in research on teaching quality, as many researchers mix measurements of amount, quality, and frequency (as criticized in the survey by [START_REF] Praetorius | Classroom observation frameworks for studying instructional quality: looking back and looking forward[END_REF].

The empirical results presented in this paper are limited due to the specific data collected and analyzed: Because of comparable conditions in the intervention and identical curriculum resources, the findings cannot be immediately transferred to whole-class settings and everyday mathematics classrooms. Also, we cannot conclude which type of operationalization is more valid to capture classroom interaction. However, our next step in the larger project is to investigate the predictive power of the three operationalizations for the growth in students' conceptual understanding of fractions in the dimension of conceptual activation, but also in the other quality dimensions (Erath & Prediger, 2021) as this is identified as research gap in mathematics education research [START_REF] Cai | Maximizing the quality of learning opportunities for every student[END_REF][START_REF] Praetorius | Classroom observation frameworks for studying instructional quality: looking back and looking forward[END_REF]. We especially aim at generating quantitative empirical evidence of the relation between discourse quality and student learning (Erath et al., 2021[START_REF] Pauli | Discursive cultures of learning in (everyday) mathematics teaching: a video-based study on mathematics teaching in German and Swiss classrooms[END_REF].

Table 1 : Operationalizing conceptual activation by three different operationalizations Task-based operationalization Move-based operationalization Practice-based operationalization Conceptual activation

 1 

	Relative length of group time	Relative length of group time	Relative length of group talk spent on
	spent on conceptual tasks	spent on conceptual moves	conceptual practices (incl. teacher)

Table 2 : Distribution of teachers' conceptual activation relative to the time-on-task Conceptual activation Relative length of group time spent on conceptual tasks Relative length of group time spent on conceptual moves Relative length of group talk spent on conceptual practices (incl. teacher) Mean (SD) of all small groups

 2 

		77.4% (10.9%)	35.3% (12.9%)	23.5% (12.3%)
	Mean of small group Q	80.2%	52.7%	18.0%
	Mean of small group U	82.0%	61.1%	35.4%

  • The association between task-and practice-based operationalization (0.151) is similarly low. This means, how much time teachers spent on conceptual tasks in time on task is almost hardly related to a rich practice-based enactment concerning the talk within conceptual practices in time on task (in our data).• The association between move-based and practice-based operationalization (0.448) was anticipated from existing research since initiating conceptually demanding discussion (by moves) requires teachers' and students' explanations, argumentations, or justifications. This

Table 3 : Pearson's correlation coefficients between operationalizations in all 49 small groups, * for significant correlations (p < 0.05)

 3 
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