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In this paper I introduce critical realism to investigate the relationship between a mathematics classroom and the broader social context in which it is inserted. To ground the new approach, I focus on race and racism, and use critical race theory to guide the use of critical realism in this investigation. This is a report in an ongoing study about the work of teaching and social change with respect to race and racism in the United States. Data comes from a laboratory mathematics classroom held every summer by a large research university in the United States. Although more analysis is still necessary, initial results reveal how broader social context can influence and be influenced by broader structures of race and racism. Moreover, the framework shows potential to illuminate the relationship between classroom interactions and social systems of inequality.

The problem

This study starts from a perspective that education and schooling play a role in our society that can serve both to sustain and reproduce dominant social structures or to challenge them and promote change [START_REF] Freire | Pedagogia da autonomia: Saberes necessários à prática educativa[END_REF]. It is generally accepted that our social world is unequal and unjust, and under such a view, education is frequently seen as a source of and/or a solution to social inequalities. It is therefore important to educational research, mathematics education research in particular, to better understand the relationships between educational and schooling practices and the broader social context they are situated in.

In this study, I want to zoom in on classroom practices and investigate how mathematics classroom practices can reproduce or challenge macro social systems of inequalities, which I understand as social structures that privilege certain social groups over others. Racism in the United States is for example generally characterized by a set of social privileges rather than by individual acts of hate or prejudice [START_REF] Bonilla-Silva | Race with racists: Color-blind persistence of racial inequality in the United States[END_REF]. Even though individuals being overtly racist still exist, I am referring to a different problem, in which Whites enjoy better social opportunities only because they are White, such as African Americans being incarcerated in disproportionately higher rates than Whites (Barish, DuVernay, & Averick, 2016), and Latinxs having disproportionately fewer opportunities to obtain higher educational levels in comparison to Whites [START_REF] Yosso | Critical race counterstories along the Chicana/Chicano educational pipeline[END_REF].

The main purpose of this paper is to report the application of critical realism in an ongoing study to offer new possibilities to understand the relationship between classroom interactions and the broader social context they are inserted in. I am particularly investigating race and racism in this first exploratory study, because it brings interesting dynamics between local social situations and broader social institutions. Such dynamics come from the fact that racism is deeply ingrained in American society [START_REF] Ladson-Billings | Just what is critical race theory and what's it doing in a nice field like education[END_REF]. I hope that a critical realist lens can help to illuminate how racism occurs within classroom interactions, specifically I want to investigate how racism can be challenged or disrupted in mathematics classrooms through teaching practices. In this study, I am particularly trying to answer the research question: How can the critical realist concept of norm circles help us better understand how teaching practices in a mathematics classroom (can) challenge and/or disrupt structural racism? In this paper, I will present the framework, describing a few core concepts of critical realism and critical theory and discussing how these two theories can be combined to better explain the connection between classroom teaching practices and structural racism, and then I will illustrate the use of the framework with initial findings.

Conceptual framework

Mathematics education research has focused its interest on the social and political dimensions of mathematics and education for quite a while now. To better understand such dimensions, some researchers are now foregrounding power relationships in research and using a variety of critical perspectives and methods in what has been called a sociopolitical turn [START_REF] Gutiérrez | The sociopolitical turn in mathematics education[END_REF]. In her argument, [START_REF] Gutiérrez | The sociopolitical turn in mathematics education[END_REF] describe some of the theories used by critical scholars to address power relationships in society. Critical realism is not directly indicated in her article, but it is a possible sociopolitical theory. Critical realism is a philosophy of science originated out of the need for better theories to understand the social world; in particular, critical realism explores power relationships in the social world. Specifically the focus of this study, critical realism proposes a new approach that can illuminate the relationship between social structures and micro social interactions by elaborating an analytical mechanism that focuses on the interaction between individual agency and social structure [START_REF] Elder-Vass | The causal power of social structures: Emergence, structure and agency[END_REF]. Such a mechanism has its foundation in the critical realist concept of emergence and is operationalized in terms of norm circles. These theoretical constructs however, are not tied to any specific method to conduct research though under a Critical Realist approach. What I expect in this study is that Critical Race Theory can provide theory and methods to investigate the relationship between mathematics instructional practices and racism, and that Critical Realism can complement CRT supporting the explanation of mechanisms of (re)production and disruption of racism.

Critical realism

The basic premise of critical realism is that the world is made by real things that have real causal powers [START_REF] Bhaskar | A realist theory of science[END_REF]. Phenomena are interpreted as outcomes of causal powers of such real things. At a first glance these ideas look very similar to positivist ideas, but they are not. In positivism phenomena can be completely determined by scientific laws, whereas in critical realism, phenomena are only influenced by scientific laws. The main idea is that these laws impose constrains and prevent possibilities otherwise available, describing a tendency rather than a certain outcome. The example cited by [START_REF] Bhaskar | A realist theory of science[END_REF] is that the path of his pen does not violate any law of physics, nevertheless it is also not determined by such laws (p. 95). There is a limitation of what a pen can do that is described by the laws of physics, yet such laws do not determine what is being traced by the pen. What is important in these basic ideas is that the world, which includes the social world, is made by real things; and that scientific laws, even social laws, describe tendencies rather than determination.

One concept that is central for critical realism and that will be very relevant for this study is the concept of emergence. Here, I am particularly adopting the compositional version of emergence as described by [START_REF] Elder-Vass | The causal power of social structures: Emergence, structure and agency[END_REF]. In this version, the real things in the world can be combined in a way that, because of their structure and not only its individual properties put together, a new thing emerges in the world. Elder-Vass (2010) also refers to this new thing as an 'entity' or whole, and it possesses "properties or capabilities that are not possessed by its parts" (p. 4). The idea is that the whole is not just the sum of its parts, but it is something else, with a new causal power that is, of course, derived from the individual properties of its parts, but not only this, the way the parts interact and relate with each other is also responsible for the emergence of the new thing.

The concept of emergence is what forms the layered or laminated view of the world under the critical realist perspective. A particular whole is said to be in a higher level or layer than its parts. The same whole, however, can be a part of another emergent structure; in this case the whole is in a lower level than the new emergent structure. In our social world, an individual can be interpreted as the lowest level, and the whole society as the highest level, with many intermediate levels in between, such as social institutions. The immediate higher level to an individual is, in Elder-Vass' (2010) definition, a norm circle. The norm circle is defined by the group of individuals who hold a normative belief of endorsing a social practice. By endorsing, he means that each individual in the norm circle acts to reinforce the norm and discourage behavior that does not conform to the norm. [START_REF] Elder-Vass | The causal power of social structures: Emergence, structure and agency[END_REF] argues that the shared endorsement of a norm when combined with these sorts of parts, provide a generative mechanism that gives the norm circle an emergent property or causal power: the tendency to increase conformity by its members to the norm. The property is the institution and the causal power is the capability that the group has to affect the behaviour of individuals. That causal power is implemented through the members of the group, although it is a power of the group, and when its members act in support of the norm, it is the group (as well as the member concerned) that acts. (p. 124) With this argument, Elder-Vass ( 2010) is explaining why the norm circle is actually an emergent structure rather than only a group of people. He is explicitly pointing out what is the new causal power by showing the tendency it describes: to increase conformity to the norm.

Particularly relevant for this study is how agency is viewed in this critical realist account of the social world in which the social wholes with causal powers are norm circles. It is important to consider that causal power in critical realism describe tendencies, so the fact that a norm circle enforces compliance with a particular norm indicates that someone in this norm circle will have the tendency to act in conformity to such norm, but this is not determined. With respect to the focus of this study, race and racism, and the guiding provided by critical race theory, a central aspect of this investigation will be, in a context of racialized circumstances, the situation of an individual being in different and conflicting norm circles, i.e. individuals that are part of norm circles that enforce opposite norms, and how the study of this conflicting positions can reveal routes for social change.

Critical race theory

Critical race theory is a theoretical framework for research that foregrounds race, racism, and racialized experiences. Critical race scholars ground their argument in the idea that racism is a social construction and is different than individual prejudice. Gloria Ladson-Billings (1999) reports that race is a complex social construct that goes beyond the color of skin, citizenship, and individual acts of prejudice, forming what can be called a system of racial inequality usually hidden under a colorblind discourse [START_REF] Bonilla-Silva | Race with racists: Color-blind persistence of racial inequality in the United States[END_REF]. To overt the practices of colorblind racism, critical race scholars anchor their work on five tenets: permanence of racism, Whiteness as property, interest convergence, critique of liberalism, and counter-storytelling [START_REF] Decuir | So when it comes out, they aren't that surprised that it is there: Using critical race theory as a tool of analysis of race and racism in education[END_REF]). I will briefly describe three of these tenets because they will be more salient to the preliminary results to be presented later on this paper.

Whiteness as property refers to the idea that that Whiteness can be viewed as a set of social (privileged) possessions, that can operate similarly to property in a capitalist society. In the context of education, Whites have some sort of control of what is valuable knowledge and who gets access to it, which can be interpreted as a kind of intellectual property. Critique of liberalism is a direct critique to liberal economic-based ways of understanding and living in the world, grounded in freemarket ideologies, under which people believe that best outcome for all is achieved when there is no external regulation of the market. Meritocratic and individualist discourses are frequently associated with liberalist discourses [START_REF] Solomona | The discourse of denial: How white teacher candidates construct race, racism and 'white privilege[END_REF]. Counter-storytelling is the main methodological strategy used by critical race scholars to challenge inequality and White privilege. One important aspect of counter-storytelling is the double-consciousness or angled vision attributed to individuals living in the margins of society [START_REF] Anzaldúa | Borderlands/La Frontera: The New Mestiza[END_REF] that is going to be one of connections between critical race theory and critical realism.

Before I discuss the issue of marginality in society in light of critical realism and critical race theory, I will briefly elaborate in another connection between the two theories. Such connection will not be the focus of this study, yet it is necessary to understand why the two theories are compatible and suited to be thought together. [START_REF] Ladson-Billings | Just what is critical race theory and what's it doing in a nice field like education[END_REF] says that racism describes a norm in current American society and "because it is so enmeshed in the fabric of our social order, it appears both normal and natural to people in this culture" (p. 12). This idea is the gist of permanence of racism. So, in a critical realist account of it, there must be a norm circle enforcing and endorsing racist practices. To present one example of a norm in this circle, I will need to unpack the idea of discourse within the critical realist framework.

Dave Elder-Vass (2012) elaborates on the concept of discourse as discussed by Michel Foucault (1969). He emphasizes the idea that Foucault is concerned with the content of what we express using language norms. Moreover, he refers to Foucault asserting that there are normative practices that dictate what we can say and what we should not say, and, in some way, they also dictate how we should act. Elder-Vass (2012) constructs a realist ontology explaining how discourse in this sense can have causal powers. He argues that discourse is shaped by the normative rules enforced by members of a discursive circle through the discourse such members produce. Discourse, therefore, is the means to what the causal power of a discursive circle exerts causal effect.

With this idea of discourse, I will point the emergence of a racist norm circle to the slavery system in the colonial period. As an example of a racist norm originated in the colonial United States, I point to the normative discourse that says "African American are less than Whites". Specifically in educational contexts, such a discourse is reported in the autobiography of the former slave Frederick Douglass (1892) as a way to justify slavery. Once the norm circle reinforcing this discourse had emerged, it started to operate downwards, constraining the individuals in the circle to act accordingly. The way the discourse is reinforced has changed throughout time. For example, in the beginning of 20 th century, IQ tests [START_REF] Karier | Scientists of the mind. Intellectual founders of modern psychology[END_REF] helped to disseminate the idea that Blacks were less intelligent than Whites; and recent research reports such as Robert [START_REF] Berry | Access to upper-level mathematics: The stories of successful African American middle school boys[END_REF] reveals that African American boys are more likely to be placed in lower track courses in mathematics, in comparison to their White peers, as they advance their studies.

Critical race scholars ground their argument in this kind of normative racism in opposition to individual and overt prejudice. Theoretically, they understand this kind of racism as a social construction that brings real consequences to people of color [START_REF] Chapman | You can't erase race! Using CRT to explain the presence of race and racism in majority white suburban schools[END_REF]. This view gains a total new meaning under a critical realist perspective: Social constructions are real and have real causal powers. Now, focusing on norm circles and searching for routes for social change, I will discuss the doubleconsciousness or angled-vision usually explored through counter-storytelling by critical race theory [START_REF] Anzaldúa | Borderlands/La Frontera: The New Mestiza[END_REF]. This is usually a characteristic attributed to individuals that live in the margins of society. This place is viewed as a space of conflict of identity, a space of belonging and not belonging at the same time [START_REF] Anzaldúa | Borderlands/La Frontera: The New Mestiza[END_REF]. In a critical realist perspective, I interpret the angle vision as a product of participating in conflicting norm circles. It is at this conflicting space that critical realism leaves room for human agency to act in a way that might not conform to a social norm. [START_REF] Elder-Vass | The reality of social construction[END_REF] discusses that when an individual participates in two or more conflicting norm circles, the outcome in terms of individual behavior can be very poorly predicted in the sense that the individual can decide for either norm, or can even create an innovative action to escape the ambiguous situation:

In contexts of complex normative intersectionality, skilled social performances depend upon the possession by the individual of a sophisticated practical consciousness of the diversity, applicability and extent of the normative circles in which they are embedded, and indeed of others to which they are exposed, even though they may not be parts of them. Whether or not they are able to articulate this consciousness discursively, members of such societies depend upon it whenever they act. (Elder-Vass, 2010, p. 133) My idea in this study is to explore the norm circles with respect to race and racism that exist in a mathematics classroom environment. Particularly I want to investigate what are the norm circles the teacher participates in, what are norm circles created in the context of the classroom interaction, and how particular teaching moves are interpreted in light of agency within complex normative intersectionality.

Methods

I am conducting my research as a secondary case study on a summer program held by a large research university in the United States, in which an experienced teacher publicly teaches lessons to a group of elementary students. This summer program serves different purposes: one is to be a site of learning for practicing teachers and teacher educators, because of the nature of the public teaching and the professional development sessions that follows it; another is to be a site of research for both student learning and teaching practices.

The student body of the laboratory is composed by a sampling of students from one school district in the Midwest United States. It is made to represent the demographic distribution of this district. Its composition counts with students of different ethnicities, but mostly are African American; all (or most) students come from low-income households; the students have different levels of English proficiency; and their mathematical proficiency is homogenously low.

Because the EML is a site of research for student learning and teaching practices, different types of data are collected by the research team organizing the EML. The data set includes video records of instruction, video records of pre-brief and de-brief meetings with learning teachers, copies of students notebooks, pictures of classroom records such as charts, lesson plans, etc. Since I am analyzing data already collected, I did not engage in a relationship with the participants. I am observing and respecting their voices the best way I can by triangulating different sources of data. The data corpus is composed by video records of classroom interaction (approximately 2.5 hours per day across 10 days), detailed lesson plans for each class, copies of student work (notebooks, homework, and assessments), and photos of every collective record produced in classroom (such as charts and white board records). The high quality documentation of the laboratory classes allows detailed observation of classroom interaction that are usually not possible in regular school settings. Also, the composition of the student body, the qualification and experience of the teacher, and the laboratory setting provide a fruitful environment for the existence of multiple norm circles operating in this same space, which is important for this research.

I am following an analytic induction approach [START_REF] Erickson | Qualitative methods in research on teaching[END_REF] to code and interpret the data. The videos are being watched with a focus on interactions that involve students of color. Written records similar to fieldnotes are produced and used to identify episodes. Each episode is then re-watched; better-detailed descriptions are produced and interpreted according to the conceptual framework. In the next section I will illustrate how the episodes are interpreted in light of the conceptual framework. I will focus particularly on episodes that feature three Black girls.

Illustrating the framework

The initial analysis was focused on the interactions involving three Black girls, and findings show they can engage in mathematics discussions, and are interested in learning mathematics. These findings firstly challenge the idea that girls, specifically Black girls, are not suited for mathematics.

In one example, one Black girl is behaving in a way that could have been interpreted as if she was not listening to what the teacher was discussing about the conditions of a problem they were about to work on. She was not looking to the teacher at the board and she was not quiet in her seat, but she promptly raised her hand when the teacher asked for a "wrong answer". She correctly shared a solution to the problem that violated one of the conditions, making it a wrong answer. This example reveals a Black girl accessing mathematical content, usually a White intellectual property [START_REF] Moses | Radical equations: Civil rights from Mississippi to the Algebra Project[END_REF]. This girl, however, was only accessing such content because the teacher ignored her apparently disruptive behavior and believed in her raised hand. The calling of the student to share her answer was a choice of the teacher; she had other students with raised hands to call at that moment, still she decided to call on that Black girl. She was at that particular moment deciding her action based in different norm circles, one that told her the student was not paying attention to the lesson, and another that told her the student knew something and wanted to share with the class. Initial findings also reveal that the teacher consistently engages in what [START_REF] Boaler | Promoting 'relational equity' and high mathematics achievement through an innovative mixed-ability approach[END_REF] calls assigning competence. This means that the teacher calls a student to publicly share an answer to a problem to raise their mathematical status among their peers. To do that, the teacher specifically points to an aspect of the proposed solution and indicates why that aspect is mathematically relevant. In one example, the teacher called on a Black girl to share how she had recorded an answer to a mathematics problem in her notebook. The teacher focused in how she wrote the answer using complete sentences, and that writing complete sentences foster writing clearly and is an important mathematical practice. This girl was not positioned as a competent mathematics learner or doer, other students in class frequently did not listen to what she was publicly sharing. In this example, the teacher had to intervene so all students were actively listening while she was showing her notebook. The students were also asked to comment what was good in her answer. With this move, the teacher raised her status as a mathematics learner and doer among her peers. The teacher was actively pushing back some kind of liberalist practice in classroom. In a liberalist practice, the teacher might pursue a meritocratic ideal and let the classroom "regulate itself", without intervening in the social relationships being (re)produced there. By raising the mathematical status of some students, in particular two Black girls, the teacher might be changing the power relationships being established among students, which can promote some sort of local socio-mathematical justice. By consistently engaging in assigning competence, this teacher is actively challenging liberalist norm circles.

Concluding comments

The implementation of this new framework still brings methodological challenges. As it stands, the framework shows potential to illuminate the relationship between mathematics classroom practices and the broader context they are inserted in. The theoretical articulation of critical race theory and critical realism can help to refine both theories, providing methodological tools to apply critical realism in empirical research, and providing new analytical tools to understand how racism can be challenged. Particularly, the first example showed how the concept of norm circles was helpful to interpret a teacher action that counter racist discourses, and the second example show how a teaching practice can be used to counter liberalist practices that promote racism. I expect that such initial results can be elaborated with the further development of this study, providing more refined analysis. Finally, I expect that this study, when completed, can provide a more detailed description of classroom interactions in light of the social context they are inserted in.
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