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. This paper focusses on the analysis of two lessons in order to discuss the potential of this framework to foreground the mathematics made available to students and the pedagogical moves made by the teacher to bring this about. In England, class composition for secondary mathematics is usually decided by measures of prior attainment, with students of similar 'ability' grouped together. A wider study is exploring shifts in teachers' pedagogical approaches when they teach classes with different attainment profiles. Consideration here is given to whether observation of a few lessons using this framework can identify stable mathematical characteristics, so that in future the framework would allow comparisons between classes to be made.

Introduction

In England, ongoing attention is paid by politicians and educators to the mathematical attainment of students, and this includes analysing the progress of different groups [START_REF] Easby | GCSE and equivalent attainment by pupil characteristics in England: 2012/13[END_REF]. At secondary level, class composition in mathematics is often determined by measures of prior attainment, with students grouped with others of similar 'ability' and is referred to as setting [START_REF] Ireson | What are the effects of ability grouping on GCSE attainment[END_REF]. Whilst findings from research into the impact of setting do vary, the predominant view is that setting does not improve overall attainment and may indeed act as a suppressant (e.g. [START_REF] Hattie | Classroom composition and peer effects[END_REF]. Moreover, setting does increase the spread of attainment, resulting in students placed in lower attaining sets being disproportionally affected. Issues of equity are raised further as students from lower socioeconomic groups are over-represented in low sets, even when prior attainment is taken into account [START_REF] Muijs | Setting by ability-or is it? A quantitative study of determinants of set placement in English secondary schools[END_REF]. In spite of these concerns, setting in secondary mathematics classrooms appears to be firmly entrenched, with many teachers perceiving setting as the only practical way to teach a range of 'abilities' [START_REF] Wiliam | It's Not Which School but Which Set You're in That Matters: The Influence of Ability Grouping Practices on Student Progress in Mathematics[END_REF].

There is a tendency for the teaching of sets with different attainment profiles to have distinctive pedagogical characteristics; for example, contextualised language is more common in low attaining sets, shifting to more formalized mathematical language in higher attaining sets [START_REF] Dunne | The teaching and learning of pupils in low-attainment sets[END_REF]. The aim of a wider ongoing study is to explore how individual teachers shift their pedagogy when they teach classes with different attainment profiles. It is anticipated that this will offer insights into how they tailor practice for different sets and the impact this has on the mathematics made available to students. In that larger study, a conceptual framework has been developed to interpret teachers' actions in relation to their orchestration of mathematics (figure 1); in this study the framework is employed to capture practice that the teacher considers typical for them with a particular class (set).

Theoretical framework

Classrooms are widely acknowledged as dynamic environments, where the complexities cannot be captured in a simple model (e.g. [START_REF] Potari | Tackling complexity in mathematics teaching development: Using the teaching triad as a tool for reflection and analysis[END_REF]. [START_REF] Goodchild | Revisiting the didactic triangle: from the particular to the general[END_REF] argue that the didactic triangle, where vertices represent teachers, students and mathematical content, "serves as a starting point to theorise the dynamics of teaching-learning" (p. 581). For researchers, this raises a question as to how that practice could be understood without taking into account the actions of individual students. This study utilises the notion of classroom norms as a mechanism for taking into account student activity whilst maintaining a focus on the teacher.

Underpinning much of the recent research relating to teachers' practice appears to be the notion that good practice is related to an inquiry orientation [START_REF] Boesen | Developing mathematical competence: From the intended to the enacted curriculum[END_REF][START_REF] Schoenfeld | Classroom observations in theory and practice[END_REF]. Termed the 'reform agenda' in the US, an inquiry orientation is associated with the development of conceptual understanding through the use of rich mathematical tasks, discussions and problem solving approaches [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. This is often contrasted with a 'traditional' approach, characterised as students working on individual tasks that focus on the efficient application of algorithms, and delivered through transmission style teaching. Many of the existing analytical frameworks are linked to inquiry-oriented goals for the professional development of teachers (e.g. [START_REF] Boesen | Developing mathematical competence: From the intended to the enacted curriculum[END_REF][START_REF] Schoenfeld | Classroom observations in theory and practice[END_REF]. Others focus on particular aspects of classroom practice that are considered important, such as the design of rich tasks and the management of discussion (M. [START_REF] Simon | A developing approach to studying students' learning through their mathematical activity[END_REF][START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. However, with evidence that traditional approaches to teaching are still common in England (S. [START_REF] Watson | Observing changes in teachers' practice as a consequence of taking part in professional development: developing a protocol for the observation of lessons[END_REF], the applicability of affordances of inquiry-oriented frameworks to the analysis of 'typical' lessons has to be questioned. For example, inquiry-orientated contexts place more value on discussion, explanation and justification, with the potential to make students' meaning making more visible, than do more traditional approaches.

The Orchestration of Mathematics Framework (OMF) was developed as a tool to build a picture of teachers' classroom practice (figure 1). Whilst there is insufficient space here for a detailed discussion, an iterative process of development was undertaken, where concepts with traction in interpreting classrooms were considered from the teachers' perspective, and their relationship to each other. For example, [START_REF] Stein | Building student capacity for mathematical thinking and reasoning: An analysis of mathematical tasks used in reform classrooms[END_REF] tracked the cognitive demand of tasks as lessons unfold; a notion that has subsequently been drawn on by many researchers (e.g. [START_REF] Schoenfeld | Classroom observations in theory and practice[END_REF]. Here, the focus was on linking the teachers' activities with other theoretical perspectives, such as relating problems with multiple solution strategies with variation theory [START_REF] Marton | On Some Necessary Conditions of Learning[END_REF] or the press for explanations with patterns of discourse [START_REF] Imm | Talking mathematically: An analysis of discourse communities[END_REF]. In addition to demonstrating that a wide range of classroom features can have a critical effect on the learning of mathematics, research has indicated that it is not the presence or absence or particular features per se that influences the mathematics experienced by students, but rather the nuances of implementation and interdependency [START_REF] Hiebert | Understanding and improving mathematics teaching: Highlights from the TIMSS 1999 video study[END_REF]. The OMF has been designed to offer a range of lenses that can be brought into play as classroom activity unfolds. As part of this development process, the OMF was used to analyse three publically available video lessons from the TIMSS studies. Whilst not reported on here, the OMF orientated the data analysis and distinct lesson profiles were identified. The central dimensions relate to in-class activity, and in particular the teacher's orchestration of mathematics: that is, the mathematics made available in the shared space of the classroom and the actions taken by the teacher to bring this about. Two significant elements of teachers' practice are the selection of tasks and the management of classroom discourse (e.g. [START_REF] Ainley | Connecting engagement and focus in pedagogic task design[END_REF][START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. Within each dimension, there is a range of significant elements, such as the role of multiple representations and management of student responses. Variation theory draws on the idea that learning requires variation set against a backdrop of invariance [START_REF] Marton | On Some Necessary Conditions of Learning[END_REF]; A. [START_REF] Watson | Seeing an exercise as a single mathematical object: Using variation to structure sense-making[END_REF], amongst others, have drawn on this theory to explicate how the sequencing of questions or activities can make visible critical features of a concept and hence support generalisation. Moreover, variation theory also offers a mechanism as to how other previously identified beneficial features could support learning. For example, multiple representations and multiple solution strategies could be seen as holding the concept constant whilst varying representations and processes.

The notion of cognitive demand offers a way to categorize the "the level and type of thinking that a task has the potential to elicit" (Boston & Smith, 2009, p. 122). [START_REF] Stein | Building student capacity for mathematical thinking and reasoning: An analysis of mathematical tasks used in reform classrooms[END_REF] introduced a rubric where 'memorization' and 'procedures without connections to concepts' are classified as low demand, whereas 'procedures with connections to concepts' and 'doing mathematics' are classified as high demand. As such, this can be viewed as potential of the teacher's orchestration of mathematics to influence student learning. [START_REF] Cobb | Participating in Classroom Mathematical Practices[END_REF] offer an interpretative framework that coordinates social and psychological perspectives, where the social aspect is framed in terms of norms. All lessons and all interactions are unique, but norms offer a way to interpret interactions as typical or atypical, which offers the possibility of generalising beyond particular incidents. In particular, their notions of sociomathematical norms and mathematical practices can identify what is considered legitimised mathematical activity in that particular context. The lesson image, activity and interpretation cycle draws on [START_REF] Simon | Reconstructing mathematics pedagogy from a constructivist perspective[END_REF] work on hypothetical learning trajectories, but extends the focus to include performance and engagement goals, as evidence indicates that not all teachers focus on learning [START_REF] Amador | Learning Trajectories, Lesson Planning, Affordances, and Constraints in the Design and Enactment of Mathematics Teaching[END_REF]. This captures the iterative planning, activity and interpretation that starts before the lesson and continues as the lesson unfolds. Teachers' interpretations of mathematical activity are predicated on what they notice; the conceptualisation of professional noticing by Jacobs, Lamb, and Philipp ( 2010) is one construct drawn on here. Taken together, the dimensions offer a way to build a picture of the classroom based on the features as they occur and interact in the course of a teacher's normal practice.

Methodology

This paper reports on a section of a pilot study, undertaken is part of a larger ongoing qualitative case study, following the interpretative tradition. The research question explored in this paper is how viable the OMF is as an analytical tool for charting a teacher's pedagogical approaches and the mathematics made available to students.

For a pilot study, two secondary mathematics teachers known to the author have been recruited. Decisions regarding selection of classes and the timing of observations resides with the teachers, in order to minimize the imposition on them and their schools. So far, data have been gathered from one teacher and two lessons with a year 8 class (12 to 13 years old), taught ten days apart. The author acted as a non-participant observer, with the OMF used as an observation pro forma. The lessons were recorded by two static video cameras and lesson artifacts, such as students' work and teaching resources, were collected. Pre-and post-lesson semi-structured interviews were conducted with the teacher, focusing on how and why the lesson was planned in the manner chosen, and on moments the teacher thought important for learning, including whether these were as anticipated or unexpected.

The audio data from lessons and interviews was transcribed. Lesson activities were coded as being mathematically relevant, organisational or not mathematically relevant. The mathematically relevant sections of the videos were then reviewed; interactions were mapped to the OMF and cross-referenced with the observation notes. The interviews were analysed for evidence of the teacher's interpretation of classroom activities and their lesson image. The analyses of the two lessons were compared; consistencies and contradictions in the dimensions of the OMF were sought, to see whether there was evidence that observation of a few lessons could build a sufficiently representative picture of a class to allow comparison with others [START_REF] Staub | Mathematics classroom cultures: Methodological and theoretical issues[END_REF]. All the analysis in this pilot study has been conducted by the author; it is anticipated that another researcher will review the dimensional analysis before the next stage of the wider study.

Findings and discussion

In this section, two linked extracts from the first lesson will be used to illustrate how the dimensions of the OMF were populated (figure 3). Then the comparison of the two lessons will be discussed.

Lesson 1

The students individually attempted to calculate the areas of six different shapes. The numerical answers were shown, in a mixed order, alongside the questions at the start. After nine minutes solutions were discussed as a whole class. 

Analysis of Lesson 1

Line 78 is an example of the teacher indicating that a procedural explanation was expected as part of a response. When answering subsequent questions, most students provided a procedural explanation without prompting but other types of explanations were not offered, indicating an established sociomathematical norm. Line 78 was also the start of an IRE sequence (teacher initiation, student response, teacher evaluation), which was the predominant form of teacher-student interaction in the whole class context. In lines 80 and 113, the teacher repeated correct answers, and in line 119 reworded a more complex student explanation, claiming understanding of student reasoning. In terms of social norms, this contributed to accountability residing with the teacher. Discourse: Teacher led; Teacher requested (procedural) explanation (line 78), followed up when not provided (line 113) IRE with teacher evaluation (lines 78-80, 80-81, 113-119) Teacher re-voiced contributions; repeating correct answer (lines 80, 113), rewording more complex explanations (119) When the two lessons were compared the overall profiles were very similar, and the differences in use of context and mathematical practices could be explained by the different lesson topics. More important is the fact that contradictions between the two lesson analyses were not apparent. From these profiles a summary OMF was formed (figure 4) specific to this class. The central core, consisting of tasks, sequencing, organisation and discourse, located specific instances of the teacher's activities, with their impact interpreted in the wider framework. For example, questions were posed that could have been solved in multiple ways or with the integration of multiple representations. However, the IRE pattern of interaction, focusing on a single procedural calculation, was mirrored by the students in their work and led to the categorization of low cognitive demand.

Links between dimensions did emerge. For example, there were two occasions where pseudocontexts were used: that is real-world objects such as cars or apples were introduced, but in contrived and unrealistic ways. Students made errors in the whole class discussion that were not explored; the teacher focused on explaining the abstracted mathematical procedure whilst the students involved focused on interpreting the context. Follow-up questions were asked by the teacher, but when students' responses did not conform to the abstracted mathematical solution the teacher moved on by offering a direct demonstration of the 'correct' procedural answer. In the post lesson interview, the teacher expressed surprise that errors were made on those questions and was unclear as to why this had occurred. The activities related to the use of pseudo-context can be traced through the dimensions, contributing to the conclusion that the teacher did not explore student thinking and that mathematical competence equates to efficient production of standard solutions. 

Conclusion

When the dimensions of the OMF are considered, distinctive patterns of discourse consistent across both lessons were identified, and the classroom norms indicated that these were regular patterns of interaction. Moreover, the same restricted range of task features were utilised throughout both lessons and the sequencing of questions was classified as unsystematic variation. This provides some evidence that the framework was effective in characterising a teacher's pedagogical approaches. However, whilst the teacher indicated that these lessons were 'typical', the timing of the data collection meant that they were focused on reviewing previously met material. As such, there may be features that are part of the teacher's usual repertoire but are not captured here. For the larger study, when comparisons between classes is sought, collecting data at the same time of year and when the classes are being taught similar material could ameliorate some of these issues.

All elements of the lesson that were classified as being mathematically relevant were mapped to the OMF. It may be tempting, therefore, to say that the model is sufficient to capture mathematically significant classroom events. However, the dimensions of the framework have been populated by features identified as significant in the literature and these have orientated the data collection and analysis, therefore a complete mapping could be anticipated. Instead, the question is whether the orientation this framework offers provides insights into the characteristics of teachers' pedagogical moves more powerful than a list of features and with sufficient validity to allow comparison. The evidence presented here indicates that this may indeed be the case, but further research is needed.
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 1 Figure 1: Orchestration of Mathematics Framework
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 2 Figure 2: Questions projected onto classroom whiteboard 78 Teacher: OK number one, what did you do and what answer did you get? 79 Azariah: I got five times two.. ten meters.. centimeters meters squared 80 Teacher: Ten centimeters squared, perfect, units are really important ok. Finley second one then. 81 Finley: I did four add eight, twelve divided by two, six.. times five makes thirty centimeters squared. ⁞ [the last question] 113 Teacher: Sixteen centimeters squared, what did you do to get it? 114 Sam: It was just the last… 115 Teacher: Just the last answer, did anyone manage to do it with the maths? Raj 116 Raj: Three times.. three times four so it's the bottom rectangle 117 Teacher: Yep 118 Raj: and that's 12 meters squared, but then you triangle the top bit, which is three times four meters and divide by two 119 Teacher: So what Raj did, and I'm guessing what most people did who managed to get that was to draw a little line there to do our 3 times 4 which is 12 meters squared and work out the triangle on top which was 4 meters squared ok good.
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 3 Figure 3: Extract from lesson 1 OMF summary
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 4 Figure 4: Summary OMF for lesson 1 and 2

Lesson 1: No context; Lesson 2: Pseudo-context 2/6

  

	OMF	Lesson Image	
	Interpretation of	Goal: Performance	Plan: Exam style questions Hypotheses: Familiarisation
	classroom activity:	Tasks: Multiple solution strategies were possible, but	Classroom Norms:
	Professional noticing -	rarely explored. (4 occasions students offered	Social Norms: Agency and
	no evidence of	alternative calculation-not evaluated or compared)	accountability: resides
	exploration of student			predominantly with the
	thinking when it was	Sequencing: Questions sets unsystematic variation. All	teacher.
	not directly relatable to	questions dealt with in isolation; links between	Sociomathematical norms:
	a standard solution.	questions were not explored [Dimensions of variation	procedural explanation
		and range of permissible change not made explicit]	counts as explanation.
	Cognitive demand:	Organisation: Individual working-tables in groups of	Mathematical competence
	Potential -high	four; peer to peer discussions were had.	equates to obtaining correct
	As enacted -low	Discourse: Registers: teacher used colloquial language	answers efficiently (errors
		with no evidence of inducting students into a 'vertical	to be avoided).
		discourse'. Patterns: IRE dominant form of interaction.	Mathematical practices:
		Correct answers acknowledged, often repeated or	Lesson 1: Area equates to
		extended. Errors often ignored;	multiplication. Lesson 2:
				Proportional reasoning
				equates to multiplication

when acknowledged focused on moving to standard solution, reverting to direct explanation if initial follow-up failed.

  Extended student explanations taken over by the teacher.
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