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This paper illustrates how teacher decision making, as an arena of teaching practice, can be a locus for networking structural and individualist theories of teaching. We use the decision of what problem to give to students as a context for illustrating how those diverse perspectives can be coordinated conceptually in the context of a middle-range theory of teaching practice and the decision of how to respond to students to illustrate how such coordination can combine perspectives in the context of empirical studies of mathematics teaching.

Introduction: Middle-range theorizing

Variability in theoretical accounts of the work of teaching has existed in education research for decades. This is also the case in mathematics education, where accounts of teachers' actions, beliefs, knowledge, noticing, or of teaching contracts, patterns, or norms, have run somewhat in parallel for decades. In this paper, we discuss teachers' decision-making as a context for networking different theoretical perspectives on the work of mathematics teaching and propose how research using scenario-based assessments could facilitate such networking. Our perspective on the networking of theories builds on [START_REF] Merton | On sociological theories of the middle range[END_REF] notion of middle-range theory as an alternative between grand theories and local empirical hypotheses: A middle-range theory starts by scoping a terrain of human practice (e.g., mathematics teaching) and builds itself through adapting language to coherently accommodate potentially competing empirical assertions and developing conjectures that could be studied empirically to increase what is known. Middle-range theorizing is thus conceptual and empirical, and it includes activities that [START_REF] Prediger | Networking strategies and methods for connecting theoretical approaches: First steps towards a conceptual framework[END_REF] called comparing and contrasting (e.g., by identifying the different observables and predictions each theory would attend to when looking at a complex phenomenon). It also includes what [START_REF] Prediger | Networking strategies and methods for connecting theoretical approaches: First steps towards a conceptual framework[END_REF] call coordinating and combining (e.g., by identifying research designs, designing instruments, and specifying statistical models that can help discern the contribution of each theory to the understanding of the phenomenon).

Setting the stage: Different takes on the work of teaching

Scholars who study educational systems have often seen teaching as a production function shaped by institutional structures and policies such as evaluations, incentives, and requirements as well as the characteristics of classrooms [START_REF] Doyle | Classroom organization and management[END_REF][START_REF] Firestone | Teacher commitment, working conditions, and differential incentive policies[END_REF]. In mathematics education, this structural conditioning of the work of teaching, has been apparent in research that describes teaching as the implementation of a curriculum through the enactment of role-relationships among teacher, students, and content established by a hypothetical didactical contract [START_REF] Brousseau | Theory of didactical situations in mathematics[END_REF]. Building on the latter, in our own work (e.g., [START_REF] Herbst | Engaging students in proving: A double bind on the teacher[END_REF][START_REF] Herbst | Teaching geometry with problems: Negotiating instructional situations and mathematical tasks[END_REF] we have described observations of teaching in terms of effecting symbolic exchanges between student work and knowledge at stake required by the didactical contract-we refer to this as the theory of instructional exchanges. From this structural perspective, the work of teaching includes adapting to these structural demands.

A completely different approach is seen in work by scholars who seek to capture the experience of individual teachers, often drawing on psychological concepts. In these accounts, the sense that teachers bring to the work of teaching their individual characteristics (e.g., identity) or assets (e.g., knowledge) have often been used to explain unique episodes of teaching actions as expressions of self. [START_REF] Schoenfeld | How we think: A theory of goal-oriented decision making and its educational applications[END_REF] ROG (Resources-Orientations-Goals) theory, for example, attempts to account for individual teacher actions as a moment-by-moment cognitive calculation of what to do, fed by the individual's Resources, Orientations, and Goals, with resources including teacher knowledge and orientations including teacher beliefs. Likewise, research on teacher noticing (e.g., Sherin et al., 2011) has produced models of the cognitive processes that lead teachers to act on the basis of what they notice. Other approaches, such as those that explain teaching as a projection of a teacher's individual beliefs may vary in the extent to which they hypothesize consciousness but also seek explanations of action inside the individual [START_REF] Mason | Researching your own practice: The discipline of noticing[END_REF]. The number of different perspectives taken to account for teaching as an individual activity evinces how dominant this perspective has been in mathematics education research.

Progress in research on teaching has benefitted from both structural and individual perspectives, yet each has its drawbacks. The first approach risks deprofessionalizing the work of mathematics teaching while the second approach risks burdening individual teachers with an ever-increasing set of resources and orientations to be acquired and used. These observations suggest the need for coordinating and combining what we learn from these perspectives. The development of a middlerange theory of the practice of mathematics teaching can support such coordination. A variety of practice theories have emerged in social research [START_REF] Nicolini | Practice theory, work, and organization: An introduction[END_REF]; among these perspectives, [START_REF] Bourdieu | The logic of practice[END_REF] logic of practice supports theoretical development that allows researchers to coordinate structural and individual perspectives. Such development can incorporate [START_REF] Stigler | Teaching is a cultural activity[END_REF] perspective of teaching as a cultural practice and the notion that improving instruction requires improving teaching rather than teachers [START_REF] Hiebert | Teaching, rather than teachers, as a path toward improving classroom instruction[END_REF]. We use research on teacher decision-making to sketch how such networking could proceed.

Coordinating theories for conceptualizing teacher decision-making

Decision-making is an important locus for the coordination of theories of mathematics teaching partly because of the marked contrast that can be gleaned between objective (structural) and subjective (individual) perspectives. An objective perspective that sees teaching as a response to structural conditions and constraints might see a teacher's decisions as discrete events: within a lesson, choosing which work to assign to students and how much scaffolding to provide would likely be one of such decisions, and see it as capable of being optimized on the basis of structural characteristics such as learning objectives and class level. A subjective perspective might, in contrast, account for the work of teaching as the continual enactment of individual agency in response to information from the specific context of action, where the actions of one person depend on their noticing of the context and the activation of personal commitments to address perceived needs of the context.

The conceptual work involved in coordinating these perspectives can be seen in the example [START_REF] Lampert | How do teachers manage to teach? Perspectives on problems in practice[END_REF] offered to motivate her conceptualization of teaching as managing dilemmas. Lampert had noted the boisterous nature of boys in her class and decided to seat them closer to the front of the class so that she could manage their behavior. After doing that, she realized that her decision left girls farther from the blackboard having fewer opportunities to hear and see the mathematical content of instruction. She found herself second-guessing whether a decision could solve a problem in teaching. Instead, she came to embrace the notion that while decisions need to be made, no choice can be made once and forever. Two important generalizations can be abducted from this example. First, the field of education provides structured structures such as the need to attend to associations between gender differences and achievement and between achievement and opportunity to learn that require a teacher to be a steward of the learning environment. Second, the lived experience of an experienced teacher provides structuring structures such as the disposition to see boisterousness as not beneficial to a productive learning environment and physical proximity to a teacher as conducive for individual students to engage in productive behaviors. These two types of elements played a role in Lampert's analysis, requiring her to accept some structural basis for her decision making and act first to move boys to seats where she could monitor them. This decision changed some structural characteristics of the class so that she might feel less called to attend to discipline. In analyzing this new position, her personal, gendered experience, enabled her to notice a new gender imbalance issued from her decision (e.g., boys receiving more attention) that might need a different decision (viz., to spend more of her time in the back of the room).

Like Lampert, we want to embrace, but complicate, the theme of decision-making when it is applied to teaching mathematics. Yet given how prominent the expectation is among the mathematics education research community that teachers will exercise agency and enact personal commitments as they work in their context, we state our thesis in an alternative way: The study of teachers' decisionmaking needs to coordinate the usual attention to teachers' personal characteristics and assets with the recognition that there are structures in the field of mathematics teaching that require teachers to make decisions and that activate expectations for what those decisions ought to be. Even when teachers' personal commitments may compel them to deviate from such expectations as well as vary in the decisions they make as they handle specific contextual information, these decisions are best understood in terms of their fit with structures of the environment in which those decisions are made. In the two following sections we take two examples of decisions in mathematics teaching to illustrate two aspects of the coordinating approach we propose, which involves (1) the conceptual articulation that leads to (2) the empirical work that fleshes out of a middle-range theory. The cases are (1) What problem to give to students, and (2) What to say in response to students' contributions.

The decision of what problem to give to students

We examine the decision of what problem to give to students to demonstrate how a middle-range theory of practice can develop conceptual resources to coordinate structural and individual perspectives. The literature on the cognitive demands of tasks (e.g., [START_REF] Stein | Building student capacity for mathematical thinking and reasoning: An analysis of mathematical tasks used in reform classrooms[END_REF] has noted that cognitive demands usually lower in the transit from how the tasks are stated in curriculum materials, through how they are presented to students, to when students enact them. From a structural perspective, one could explain this in reference to how such tasks fit in the didactical contract. There are structures in the field of mathematics teaching that situate the practitioner and her students in a place from which they are more or less likely to do things. The course of studies with its institutionalized learning goals and expectations of students' attainment are such structures. Thus, the notion that a mathematics teacher must assign to students work related to the learning goals of the course of studies and the officially acknowledged capabilities of students is a structural characteristic of the field of mathematics teaching. It suggests that tasks that do not fit with courses of studies and learning objectives would likely receive little attention; both teachers and students would adapt to the point of neglecting tasks that fit little with the institutional expectations on them. Similar structural analysis also led [START_REF] Doyle | Work in mathematics classes: The context of students' thinking during instruction[END_REF] to explain why novel tasks tend to be transformed into familiar ones.

An individual-centered perspective (e.g., [START_REF] Schoenfeld | How we think: A theory of goal-oriented decision making and its educational applications[END_REF], would prompt researchers to see the maintenance of tasks' cognitive demand as a call to understand teachers' use of their personal resources (e.g., relational skills with students, personal goals), shaped by individual commitments or orientations to a variety of other issues emerging from personal readings of the context and mediated by the teacher's own noticing capacities. The subjectivist perspective would affirm teachers' individual agency and identify beliefs that some topics in the curriculum are more important than others, the need for this or that knowledge, and commitment to particular meanings of what learning those topics means as sources for explaining what happens with a task in the classroom.

We argue that the job of mathematics teacher in an educational institution positions the teacher to exercise their individual agency in ways that, while not determined by, can be described as habitual responses to structures such as the didactical contract. Furthermore, as Bourdieu would have it, these habitual responses also function as structuring structures, that is they further constitute ways of shaping future action even if the experience of individual agency continues. The notion of teaching as a cultural activity [START_REF] Stigler | Teaching is a cultural activity[END_REF] accounts for the variability in what can fit as appropriate kinds of things to ask students to do--the cultural forms that students' academic work can take: whether students may be expected to interact with the real world, be occupied in the same task for a long time, or speak to the whole class are examples of structuring structures that will shape the likelihood for a teacher to ask one or another question and for the students to interpret the request the teacher makes.

But there are also such structuring structures within a didactical contract. In our work studying algebra 1 and geometry classrooms in American high schools, we had conceptualized instructional situations as local didactical contracts which are specific to courses of studies and organize what tasks teachers assign to students and how they manage the framing of novel problems. Examples of instructional situations include solving equations and doing proofs-these situations include normative task statements (e.g., the use of the word "prove" vs. the word "solve") as well as expectations on the teacher's action (e.g., to provide a diagram that labels all the points to be used in the proof vs. providing all the information needed and no more in a word problem) and expectations on the students' work (e.g., to justify each statement before moving on to the next statement in a proof vs. doing one algebraic step at the time and writing it below the prior statement of equality). These situations initially appear as tasks canonically adapted to curricular structures (and may even be exemplified explicitly for students in study material), and one might use them to recognize the structural difference between novel and familiar tasks [START_REF] Doyle | Work in mathematics classes: The context of students' thinking during instruction[END_REF]. But instructional situations can also be recognized as capable of structuring how teachers see their field of possibilities when deciding how to engage students in more novel work. While teachers may design or adapt a variety of tasks for their students, the instructional situations available to them in a course of studies will structure how they exercise their agency, particularly how they engage in repair strategies with students to support students' identification of what is possible for them to do when they have chosen a task for students to work on. The instructional situations in a course of studies exemplify elements of the habitus of a mathematics teacher not necessarily by dictating what the teacher ought to do when assigning students' work, but by providing a set of expectations that the teacher needs to consider as they negotiate what will get students to engage with a mathematical task. Thus, in the case of engaging students with novel problems such as the question "what can you say about the angle bisectors of a parallelogram?" and the goal of using this question to practice proving, a teacher may feel compelled to suggest that students draw a figure and later label the vertices of the parallelogram and of the quadrilateral formed by the intersection of its angle bisectors. While this compulsion may be experienced as a personal decision to respond to noticed students' difficulties getting started thinking about the problem or getting started with a proof, the norms of the instructional situation of doing proofs (which stipulate that problems are posed in a diagrammatic register) will have likely structured the teacher's attention to expect students' difficulties writing the statements for the proof and to anticipate what they might be expected to do to preempt those difficulties.

The foregoing considerations suggest that research on teacher decision-making can be a productive site for empirical research to support the networking of theories of mathematics teaching. Research can and should investigate this terrain in a variety of ways, including (1) finding patterns in how textbooks and tests present work for students and how that influences what problems teachers choose to assign to their classes and (2) describing from the teachers' perspective how they plan and devolve responsibility for students' work on novel tasks. If this conceptual development seems worthwhile as one that can help us understand the specific ways in which teachers might feel compelled to adapt novel tasks for their students, empirical work can help uncover the structural resources available to teachers in different courses of study: What are the instructional situations available for teachers of a course of studies to frame students' work on novel problems and how do they help account for the ways in which practitioners notice the difficulties students have engaging in those problems and the particular moves they feel compelled to make? Particularly in the context of deciding to use tasks that are cognitively demanding [START_REF] Stein | Building student capacity for mathematical thinking and reasoning: An analysis of mathematical tasks used in reform classrooms[END_REF], identification of the instructional situations that can help a teacher frame those tasks can help refine the instruments for empirical research that builds middle-range theory by combining structural and individual perspectives.

Studying how teachers respond to students' contributions

To show how the development of a middle-range theory of practice benefits from conceptual developments, such as the proposition of instructional situation to describe a type of resource for the teacher's framing of novel task, we sketch out empirical work that could help discern how variability of decisions responds to individual and structural factors. Scenario-based assessments [START_REF] Herbst | Using scenarios delivered online to study professional knowledge use in practice[END_REF] allow the study at scale of questions of teaching practice while also enabling rich representations of the contexts of teachers' work by using cartoon characters to render nonverbal aspects of practice and hence summon their feel for the game in real practice. Scenario-based items can be used to immerse teachers in classroom episodes framed or not framed by an instructional situation. They can be used, in the context of experimental design and regression analysis with covariates to study the complementarity of theoretical concepts suggested by structural and individual perspectives on decision-making. We illustrate it in the case of responding to students' contributions.

The interest in teacher responding to students' contributions (e.g., [START_REF] Jacobs | Responding to children's mathematical thinking in the moment: An emerging framework of teaching moves[END_REF] has emerged in mathematics education against what is often described as the pervasiveness of teacher evaluation of student responses, connected to the I-R-F (Initiation-Reply-Feedback) pattern. The research on teacher noticing has contributed to describing an individual-centered perspective on decision making that seeks to understand cognitive mechanisms for a decision: Attending to students' thinking enables the teacher to interpret what the student said, which in turn leads to deciding how to act. While individual centered perspectives might emphasize teachers' pedagogical knowledge and commitments to students' thinking as important to account for how teachers' respond to students, structural perspectives might put the emphasis on class level (e.g., advanced vs remedial) and the status of the student's response (correct, incorrect) as predictors of responses.

Our approach to the practical rationality of mathematics teaching models the context in which teachers are called to make such decisions. Accordingly, instructional situations, originally defined as structures behind similar recurrent tasks observed in courses of studies, do more than distinguish familiar from novel tasks: As frames that teachers can use to structure students' mathematical work, they can be used to understand the variability of teachers' responding to students' contributions. To understand a teacher's decision on how to respond to students' contributions we consider that noticing, interpreting, and responding are resources not only available to the individual teacher but also primed by the framing that prior instructional situations can provide to those interactions. The following sketches an experiment that we think could be used to investigate the sources of variability in teacher responding, including individual resources and structural characteristics.

Consider teachers who vary in terms of personal resources (knowledge, beliefs, discursive competence, and experience teaching beginning Algebra), matched in cohorts of 4 individuals who are equivalent on those personal characteristics to make 4 equivalent groups that receive A-control, R-control, A-treatment, and R-treatment items. Each group receives items that depict scenarios described explicitly as happening in an introductory algebra class (A-items presenting cases in an avowedly advanced algebra class and R-items in an avowedly remedial algebra class). In all cases students have already learned how to represent linear functions using tables, graphs, and formulas and participants are told that the goal of the lesson is to develop the idea of inverse of a linear function. In all conditions participants see the teacher present the same mis-en-scene: Someone comes to the front desk of Parks and Recreations to pay a team's fees for the upcoming softball season. Two other teams came in earlier and paid but you are not sure how fees were calculated. You know there is a league fee per team and a separate fee per player. You see a few handwritten receipts still on the counter. One says 12 players and $554.

Another says 17 players and $639. The supervisor has stepped away and cannot be reached. The customer insists on paying now and he was told over the phone how much to pay. The customer gives you a check for $605 and leaves.

After that mis-en-scene, the two control groups see the teacher ask the class "You now need to record the team fee and determine the number of players on the team," while the two treatment groups see the teacher ask "How could you express the relationship between team players and team fees to solve the problem of how many players a team has?". This last question purportedly frames the problem as one of posing and solving an equation, while the control statement of the problem does not do that.

All groups would then be offered opportunities to respond to students' ideas ranging from numerical guesses, accounts of incomplete procedures, disorganized calculations, tables, and equations, including equal number of correct and incorrect, partial and complete responses. Teachers are asked to compose how they would respond to each student. A structural conjecture would suggest that teachers would evaluate students' responses varying in their response depending on the correctness of the answer and the level of the class. An individualist perspective would suggest that individual characteristics of teachers (e.g., beliefs, knowledge of students thinking) would predict their responses to students. A practice-based perspective would suggest that the group which saw the teacher frame the problem as one about equations, would tend to respond to students in ways that privilege equation-based solutions, though recognizing variations depending on correctness and also showing individual variability. The analysis of the various regression models that can be proposed to investigate variables that significantly account for teachers' responses is then the instrument for coordination between theoretical perspectives in a middle range theory of teachers' decision making.

Conclusion

The experiment sketched above illustrates one way to combine theories of mathematics teaching: In the context of researching decision making in mathematics teaching, regression analysis of teacher responses to scenario-based assessments can summon the concrete experiences of practitioners in contexts framed by different practical and structural considerations, which can be operationalized using experimental design. While sketchy especially on how to examine teacher's decisions, the design makes visible the possibility that resources from various perspectives could be integrated to allocating sources of variability to all the factors involved.