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A farewell to mathematics: A personal choice or social exclusion?
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One of the dimensions that the socio-political understanding of mathematics education brings to mathematics education research is the study of how students are excluded from mathematics education. Social media could be a fruitful site to examine students' exclusion from mathematics. Therefore, the purpose of this study is to analyze how some social media users describe the moments of their farewell to mathematics and discuss what these moments imply to mathematics education researchers, specifically to the critical ones. Content analysis was utilized to analyze social media users' description of their own farewell moments to mathematics. From the analysis of these descriptions, it was concluded that almost all stages of the formal education system from the beginning of elementary school to the very last day of university, and almost all mathematics topics from multiplication to differential equations could be the moments of farewell to mathematics.

Introduction

Understanding mathematics education as socio-political construct has been finding increasingly more place in the mathematics education research community in the last 20 years. Straehler-Pohl, Pais, and Bohlmann (2017) portrayed this increase prominently:

Established conferences like ICME and CERME now incorporate in their programmes working groups exclusively dedicated to sociopolitical studies; the "Mathematics Education and Society" conference series has become an inherent part of the field; on a regular basis, themes like "equity", "diversity", "social justice" and "critical education" are problematized in edited collections and special issues of the most renowned journals; and one of the four sections that compound the very recent Third International Handbook of Mathematics Education is dedicated to "Social, Political and Cultural Dimensions in Mathematics Education". (p. 2) Although educational conferences, journals, edited collections or handbooks provide particular spaces for the social and political dimension of mathematics education, it is questionable whether or not such understanding reflects on educational policies and public opinion. For example, for the case of Turkey, 'equity' is still only a mathematics topic but not a policy identifier [START_REF] Doğan | Neoliberal and nationalist discourses in Turkish elementary mathematics education[END_REF].

One of the dimensions that this socio-political understanding of mathematics education brings to mathematics education research is the study of how students are excluded from mathematics education. The social, cultural, class-, gender-and race-based explanations of this exclusion are clearly presented in critical mathematics education literature [START_REF] Jablonka | Theories for studying social, political and cultural dimensions of mathematics education[END_REF][START_REF] Jorgensen | Structural exclusion through school mathematics: Using Bourdieu to understand mathematics as a social practice[END_REF][START_REF] Kollosche | Auto-exclusion in mathematics education[END_REF]. However, we still have limited knowledge of how this exclusion is explained by the excluded themselves.

In the last decade social media has become one of the important places that individuals use to communicate with each other, explain their point of view, share their ideas, discuss different perspectives and so help the construction of public opinion. With the awareness of the common popularity of social media and its growing potential, it could be fruitful to examine social media shares to understand their relations with mathematics. Considering this potential, this paper will examine a popular social media site (eksisozluk.com/sourtimes.org) in Turkey in terms of how social media users describe their exclusion from mathematics education.

Exclusion in Mathematics Education

Similar to what [START_REF] Marx | The communist manifesto[END_REF] indicated about the written history of mankind, "the history of all hitherto existing society is the history of class struggles" (p. 14), it could be argued that the history of all hitherto existing mathematics classrooms is the history of exclusion. In the first handbook of research on mathematics teaching and learning, [START_REF] Secada | Race, ethnicity, social class, language, and achievement in mathematics[END_REF] highlighted this history as such:

For over 40 years, we have been confronted with an ever-growing body of research documenting that the American educational system is differentially effective for students depending on their social class, race, ethnicity, language background, gender and other demographic characteristics. This differential effectiveness has been found in mathematics as well as in many other academic subjects. (p. 623) Following comprehensive reviews on mathematics education research [START_REF] Jablonka | Theories for studying social, political and cultural dimensions of mathematics education[END_REF][START_REF] Bishop | Issues in access and equity in mathematics education[END_REF]) also emphasized that a wide range of students (from different racial, ethnic and religious minorities, working-class students, female students and students with disabilities) had suffered from conflicts with mainstream mathematics education. It can be concluded from this consistent body of literature that disadvantaged groups of students are excluded from mathematics education on both micro level (in mathematics classrooms) and macro level (national tests, higher education entrance, job preference etc.). Mathematics has an important role in the intellectual selection, preparation and guidance of students to enter higher education studies and has used to help select those who will occupy different social positions. Thereby it serves as a critical filter. Understanding these exclusion processes can help us to understand the role of mathematics education in the reproduction of social inequalities. These exclusion processes or moments are investigated under the roof of different theoretical frameworks. Within a traditional Marxist perspective, it can be argued that working class children have fewer resources (economic opportunities, family support etc.) to be successful in mathematics and are subjected to be a member of future working-class thorough education/schools [START_REF] Bowles | Schooling in capitalist America[END_REF]. With a Žižekian contribution to this perspective, it can be argued that failure or exclusion in mathematics education is not an observed singularity that can be solved through better mathematics classrooms with hard-working mathematics teachers, but a necessary feature of existing schooling and mathematics education [START_REF] Pais | A critical approach to equity[END_REF][START_REF] Straehler-Pohl | To participate or not to participate? That is not the question![END_REF]. As Pais (2012) influentially stated "the 'slogan' or 'motto' 'mathematics for all' is used as an exemplary case for the social fantasy that is concealing the crude reality that, as any mathematics teacher knows, mathematics is not for all" (p. 58).

In addition, in a Bourdieusian sense, it can be argued that working class students or students with limited cultural baggage do not have the necessary cultural capital to 'play the game' that is involved in the learning of mathematics and are less likely to understand the mechanisms required to succeed in mathematics [START_REF] Lareau | Moments of social inclusion and exclusion: Race, class, and cultural capital in family-school relationships[END_REF][START_REF] Doğan | Neoliberal and nationalist discourses in Turkish elementary mathematics education[END_REF]. Similarly, based on Bernstein's theory of the language and codes used in educational settings, it could be argued that some context or language use in mathematics lessons can results in mathematical exclusion [START_REF] Helenius | Mathematical exclusion with the every day[END_REF].

Moreover, from a Foucauldian perspective, the concept of 'power' can be an expressive tool to understand moments of exclusion. For example, Valero (2007, p. 226) indicated that viewing power as a "capacity to participate by taking and defining the positions and conditions for engaging in social practice" offers investigation of the microphysics of power in mathematics education practices. According to her, such an analysis clarifies the mechanisms through which different actors get positioned as more or less influential participants and thereby get included and excluded.

These perspectives can provide mathematics education researchers a supplementary toolbox for understanding and portraying the processes and moments of exclusion. On the other hand, how these processes and moments were interpreted by the excluded themselves needs to be clarified. Therefore, the purpose of this study is to analyze how some social media users describe the moments of their farewell to (or exclusion from) mathematics and discuss what these moments imply to mathematics education researchers, specifically to the critical ones.

Methodology

In line with the purpose of the study, the research questions are: (i) How do social media users describe the moments of their farewell to mathematics? (ii) What are the themes that emerge as a portrayal of these farewell moments? and (iii) What are the implications of these farewell moments for mathematics education researchers?

To answer these questions, one of the most popular social media sites in Turkey, Ekşisözlük (Sour Dictionary) was analyzed. Ekşisözlük can be considered a unique website, somewhat similar to Wikipedia, in which each member of the dictionary writes their own definition/description of a specific concept, people, event etc. For example, you can find users' own definitions of lasagna, Deep Purple, Utrecht or the latest comments of political figures. In 2018, there are almost 500.000 active members writing in Ekşisözlük and it (www.eksisozluk.com) is the 15th most visited website in Turkey.

The research methodology was content analysis. The content of the users' definitions (entries) of 'the moments of farewell to mathematics' was investigated in this study. There were 945 different entries under this heading (https://eksisozluk.com/matematige-veda-edilen-an--4614088), which means that 945 different users describe their own farewell moments to mathematics. As an example, the last entry was "In the second year of university, when I passed the differential equations. I got rid of mathematics, but then I faced more terrible things".

The 945 entries under the heading 'the moments of farewell to mathematics' were retrieved from the website in June 2018 with the help of NVivo 11 (NCapture for NVivo 11). Each entry was read in the beginning of data analysis. 236 of the entries were not related with the title and did not include any meaningful definition, so they were omitted in the further analysis. After this first reading, the possible themes for the farewell moments were constructed, such as the year of the farewell and the specific reason of the farewell. Each entry was coded according to these initial themes with the help of NVivo 11, and through the analysis the themes were combined, separated or re-constructed. Finally, the data (709 entries) were re-coded with the final version of themes, subthemes and codes.

Findings

To clarify how I examined Ekşisözlük users' description of their farewell moments, I will present some of the representative entries and try to explain how I interpreted these entries. One of the entries under the heading 'the moments of farewell to mathematics' was this: Entry 1: I think, for everyone, there is a moment when they say goodbye to mathematics. Some go away when they see 'x' or 'y', some wait for the derivatives. The moment that I feel I did not understand mathematics at all was the first grade where we saw the multiplication with 7. I am still mad at this multiplication table.

As it can be seen, the user pointed out the first grade of primary school and multiplication table as the moment of farewell. S/he did not identify any specific reason for the farewell but only indicated the mathematics topic (multiplication with 7). There were a lot of similar entries indicating specific mathematics topics and grade levels, for example:

Entry 2: Math was my favorite lesson in primary school. However, when the letters came into stage I fell out of love with mathematics.

Entry 3: My body was fumbling with functions, and the last blow was trigonometry.

The writer of Entry 2 pointed out the 'letters' as the farewell moments, so it can be inferred that the mathematics topic was algebra and the time was elementary school (although there is no specific grade level, algebra is one of the main mathematical concepts of elementary schools (5 th to 8 th grade) in Turkey). Entry 3 pointed out two mathematics concepts (functions and trigonometry) from high school as the farewell moments.

In addition, some of the entries gave further reference to the users' reasons of farewell. For instance:

Entry 4: With the start of limit-derivative-integral and because of the teachers who cannot explain what these topics mean.

While the user specifically indicated the topic (calculus) and so also the grade level (High school, 12 th grade), s/he also pointed out the teachers and their lack of explanation as the reason of farewell.

On the other hand, some of the entries did not specify any mathematics topics or reasons of farewell but indicated a national exam. As an example:

Entry 5: It is the moment that you give up hope from KPSS (Exam for Civil Servant Selection).

Five main themes have emerged as a result of content analysis of the farewell moments; the grade level of the farewell, the specific mathematics topic of the farewell, the specific national exam of the farewell, the reasons of the farewell and no farewell. The number of entries that have specific reference to these main themes is presented in Table 1. When the grade level theme was examined, it can be seen that the users identify all stages of education from elementary school to university graduation as a farewell moment. While high school and university grades were the most referenced grades, a significant number of users emphasizes the farewell moments almost at the start of their education career, primary school (41; 18% of grade level references).

In addition, when the mathematics topic theme is examined, it is understood that the users have highlighted a variety of mathematics topics from multiplication table to calculus as a farewell moment. Calculus (43; 26% of mathematics topic references) and algebra (31; 18% of mathematics topic references) were the most referenced mathematics topics.

Moreover, when the reasons of the farewell are examined, two main reasons emerge: the teacher and poor grades. In addition, it should be noticed that most of the entries did not include any specific reason of farewell: only 64 entries (9%) of 709 entries pointed out a specific reason.

Lastly, 47 (7%) of the entries indicated that it is not possible to say goodbye to mathematics and so there can be no such farewell moment. Two examples were these:

Entry 6: I think there is no such moment, math is life.

Entry 7: Only death can separate us.

To sum up the findings of this content analysis, it can be argued that Ekşisözlük users portrayed their moments of farewell by drawing mostly on specific mathematics topics and grade level but do not identify socio-political reasons of these farewells. When they indicated a specific reason, it was either the teacher or their poor grades.

Conclusion and Discussion

From the analysis of the Ekşisözlük users' description, it can be concluded that almost all stages of the formal education system from the beginning of elementary school to the very last day of university, and almost all mathematics topics from multiplication to differential equations could be the moments of farewell to mathematics. It could be re-stated after these findings that the history of all hitherto existing mathematics classrooms is the history of exclusion. Additionally, when the grade level and mathematics topics are considered together, it can be concluded that multiplication table in primary school, algebra in elementary school, functions and trigonometry in high school and calculus in university emerged as the key moments of farewell to mathematics.

Furthermore, another conclusion can be drawn from what was absent in these descriptions. Although Ekşisözlük users identified (i) mathematics itself (they mostly identify specific mathematics topics as the farewell moments), or (ii) the difficulty of mathematics (poor grades as the farewell moments), or (iii) teachers as the reasons their farewell, they did not give any reference to social, cultural, political, gender-or class-based reasons for their farewell. While identifying the reasons of their farewell, social media users did not cross the wall of mathematics classrooms, therefore they oscillated between their teachers and themselves.

From this absence of socio-political reasons among the reasons of farewell, it can be inferred that although understanding mathematics education as socio-political construct finds increasingly more space in the mathematics education research community, it seems that this understanding could not get across through the walls of mathematics education research to reach public opinion. While we, as (critical) researchers in mathematics education, examine and emphasize that one of the most important variables affecting mathematics education is socio-economic status, that gender is both a factor in achieving mathematics and in selecting mathematics-based studies/jobs, that cultural capital is responsible for mathematics scores, our students mostly emphasize the individual or mathematics-specific factors as the reason of their farewell to mathematics.

Following these conclusions, the implications for mathematics educators and researchers are twofold; firstly, there are strong personal reasons for farewell to mathematics, such as mathematics being perceived as difficult and unachievable (reference to poor grades), complex and meaningless (referenced the specific mathematics concepts). Therefore, the inside of the classroom should be organized to make mathematics more meaningful and achievable for students. Additionally, as [START_REF] Kollosche | Auto-exclusion in mathematics education[END_REF] emphasized "auto-exclusion is not merely the result of psychological dispositions of the individual, which could then be changed by pedagogical intervention, but that auto-exclusion is created in the interplay of the individual and the social environment" (p. 2). So, counter-acting auto-exclusion from mathematics is as much an issue of changing the social environment outside the classroom as it is an issue of changing the mathematics classroom itself.

Secondly, social, cultural, political and gender-and class-based factors that divorce students from mathematics need to get more reference in the public sphere. In spite of the socio-political turn within mathematics education, specific working groups in educational conferences and special issues in high stake journals, it could be argued that the social, cultural, political and class-based exclusion in mathematics education is not publicly echoed adequately. Therefore, as critical mathematics educators, it would be better to demand more to get more public spaces so as to not confine ourselves to special issues or handbook chapters.

Table 1 . The number of entries that have specific reference to main themes

 1 
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