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Cognitive activation

Although frameworks differ somewhat in exact conceptualization, there is a general agreement that instructional quality is a multidimensional construct [START_REF] Croninger | Researching quality in teaching: Enduring and emerging challenges[END_REF][START_REF] Grossman | The test matters: The relationship between classroom observation scores and teacher value added on multiple types of assessment[END_REF]. Cognitive activation has been established as one of "three basic dimensions" of instructional quality, along with individual learning support and efficient classroom management [START_REF] Kunter | Professional competence of teachers: Effects on instructional quality and student development[END_REF]. Furthermore, cognitive activation is among the dimensions of teaching most often represented in both mathematics-specific and content-generic frameworks for analyzing instructional quality [START_REF] Praetorius | Classroom observation frameworks for studying instructional quality: looking back and looking forward[END_REF]. In an analysis of 12 frameworks, [START_REF] Praetorius | Classroom observation frameworks for studying instructional quality: looking back and looking forward[END_REF] concluded that cognitive activation consists of three aspects of teaching practice: (1) the teacher's selection of challenging tasks and use of mathematically rich practices, (2) facilitation of students' cognitive activity, and (3) supporting students' meta-cognitive learning from cognitively activating tasks.

The aim of this study is to compare the differences and similarities in cognitive activation in mathematics instruction between Iceland and the other Nordic countries.

Method

The study is a part of a larger research initiative, Quality in Nordic Teaching (QUINT), whose vision is to investigate instructional quality in the Nordic countries using video-based classroom observations. The sample consisted of ten mathematics classrooms from each country: Iceland, Denmark, Sweden, and Norway. In each classroom, three to four consecutive lessons were videorecorded and scored on a four-point scale by trained observers in the mathematics-adapted Protocol for Language Arts Teaching Observations (PLATO; see [START_REF] Grossman | Protocol for language arts teaching observations[END_REF]. For this study, specific lessons were identified where the teacher offered students rich opportunities for cognitive activation by considering the PLATO scores for intellectual challenge (IC) and classroom discourse (CD). In lessons where IC is at a high level, the teacher provides students with activities where analytical thinking is required by explaining, justifying solutions or reasoning. In lessons where CD is at a high level, the teacher provides students with opportunities for mathematics-related talk and the participants in the discussion expand on each other's ideas. The "top two" lessons in these elements from separate classrooms from each country were selected, for a total of eight cognitively activating lessons from eight separate classrooms.

Results

Analysis of data is ongoing as of this writing. In figure 1, a scatterplot visualizes the average scores across classrooms in IC and CD where chosen lessons have been highlighted. 
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 1 Figure 1: Scatterplot of average scores in IC and CD across classrooms in the four countries with classrooms highlighted from which lessons were chosen for further analysis It is worth noting that average classroom-level scores only tell a small part of the story. Ongoing analysis of the chosen lessons will shed further light on which aspects of cognitive activation were manifested in classroom interaction and resulted in the high scores, such as choice or implementation of tasks, activity structures or other teaching profiles. The results will address to what extent the lessons may fit the notion of a "Nordic model" of instruction.
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