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Introduction

In Brazil, the Federal Institutes (FIs) offer young people a three-year training course that has the dual function of obtaining a professional qualification and simultaneously completing secondary education. The annual curriculum of vocational courses consists on average of seventeen subjects, twelve of them being part of the common national basis and five of a technical nature, totalling, on average, 36 classes per week. From the first year on, mathematics plays a central role, both because it is a subject of the secondary education common core and because it is strongly applied in the various technical disciplines. Although the FIs are generally viewed as schools that offer a quality education and contribute to better opportunities of access to an undergraduate course, the high failure rate in this subject results in a high dropout rate in this particular schooling system.

As part of a strategy for increasing the indices of permanence and success of the students in the IFs, the identification of students at risk became a priority. This entails knowing more about them, not only at the cognitive level, but also at the affective one, particularly with respect to mathematics.

Many studies have shown that school failure is not only due to cognitive aspects; the affective ones also play a very important role in the students' learning [START_REF] Evans | Discursive positioning and emotion in school mathematics practices[END_REF]. With this study we aim to understand how vocational secondary students experience situations of failure and poor achievement in mathematics that put them at risk of retention and/or evasion. Thus, the research has a focus on the student individual history with the discipline through capturing experiences failure in mathematics from an emotional point of view.

Theoretical background

Research on the causes of school failure has a long history and has evolved through the contributions of various areas of knowledge given its complexity and multidimensionality. Broadly put, one may say that at least the cognitive (e.g. [START_REF] Rösken | Identifying dimensions of students' view of mathematics[END_REF], the affective (e.g. [START_REF] Gomez-Chacón | Matemática emocional. Os afectos na aprendizagem matemática[END_REF][START_REF] Martino | Where does fear of maths come from? Beyond the purely emotional[END_REF], and the socio-cultural perspectives (e.g. [START_REF] Lerman | Why children fail and what mathematics education studies can do about it: The role of sociology[END_REF][START_REF] Heyd-Metzuyanim | The co-construction of learning difficulties in mathematicsteacherstudent interactions and their role in the development of a disabled mathematical identity[END_REF] have been called for the understanding of school failure.

There are two major ways of conceptualizing school failure, which imply different approaches to its study. Seen as a product, failure is the result of a judgment made by the agents of the educational system on the distance of the students in relation to the prevailing norms of school excellence. Those who meet the standards and advance in grades-based and retention-based courses will be successful. Failure, in turn, is determined by the poor academic performance of the students, who for various reasons are not been able to reach the competencies expected in a given period of time. Seen as a process, critical moments of developing failure involve low achievement, retention, school avoidance and dropout, and non-adaptation to the workplace [START_REF] Dupéré | Stressors and Turning Points in High School and Dropout: A Stress Process, Life Course Framework[END_REF].

School failure can be analyzed through deterministic variables and, in that case, it is described by disapproval, retention, and dropout in quantitative terms; it can also be approached through individual and social events that are more difficult to capture and in, that case, it is expressed in qualitative terms, such as individual frustrations, inadequate preparation, and alienation from democratic participation. Many symptoms of failure, which are usually veiled and not quantified, but constitutive of school failure [START_REF] Nardi | Is Mathematics T.I.R.E.D? A Profile of Quiet Disaffection in the Secondary Mathematics Classroom[END_REF] are revealed in particular ways, such as: the student does not feel she/he belongs in school and does not like the school, refuses the pedagogical relationship, is aggressive and disengaged, and alienates from the school environment.

Attributional dimensions in students' failure

Attribution theory is one of the well-known approaches to the study of the causes of school failure. It is based on getting individuals' perceptions about the factors that best explain the situations they live in and the states they go through. Studies aimed at determining the causal attributions of academic failure are abundant, both in the field of cognitive psychology and in the various domains of education [START_REF] Almeida | Atribuições causais para o sucesso e fracasso escolares[END_REF].

Most of the studies carried out under this perspective assume that students are able to produce a conceptual framework that explains the causes of their results and, in particular, their failures in school. Moreover, this implicit theory can be seen as composed of unitary causes that are organized according to dimensions, which can be seen as the critical causes of academic performance.

Drawing on the work of [START_REF] Weiner | An attributional theory of achievement, motivation and emotion[END_REF], causal attributions can fit into three commonly accepted global categories: internal and external causes (i.e. inside and outside the person); stable and unstable causes (i.e. remaining relatively constant or changing over time); and, finally, controllable and uncontrollable causes (i.e. under control or out of control of the will of the subject). More recently, [START_REF] Forsyth | What causes failures and success? Students' perceptions of their academic outcomes[END_REF] have reexamined and reframed some of the findings of previous research studies by using a phenomenological approach. They asked college students right after receiving their grades in a course exam about the factors that led them to get the grade they did. The researchers hypothesized that the causes would be structured in a hierarchical fashion but admitted that, as other studies have shown, some might not be mutually exclusive. The results show that the causes of failure emerged from a practical thinking that renders two broad categories: facilitators and inhibitors of success. This suggested placing the causes of failure in predominantly one-dimensional terms, where the bad-good, or high-low polarity seems to fit within the range between facilitating factors and inhibiting factors. The following diagram (Figure 1) illustrates the condensed causal attributions, which may not be exclusively in one side of the scale. According to the authors, several specific factors can be assigned to explaining failure; all those unitary causes are linked by a common attributional dimension: inhibitory factors.

Attributional thought can thus be considered to be a special case of a hierarchically organized schema, with a small number of global factors or dimensions subsuming a relatively greater number of more specific causal factors (Forsyth, Story, Kelley & McMillan (2009, p. 171).

Our research brings this theoretical view as a background and seeks to complement it with a theoretical view of emotion, according to which emotions or emotional states are expressible by individuals as ways of proposing their understanding of failure situations to others.

Emotions in students' interpretation of failure

Several researchers have already embraced the construct of emotion as a dynamic system, where emotion cannot be seen as either the origin or the end point of a causal relationship between affect and performance. In her work, [START_REF] Gomez-Chacón | Matemática emocional. Os afectos na aprendizagem matemática[END_REF] has discussed the interplay between affect and learning as a cyclical process. One the one hand, the experience of learning mathematics provokes different reactions in the student and acts on his/her beliefs; on the other hand, sustained beliefs have a direct consequence on the student's behavior in learning situations and ability to learn. Similarly, in his review of the research literature linking emotions and mathematics, [START_REF] Xolocotzin | An Overview of the Growth and Trends of Current Research on Emotions and Mathematics[END_REF] has found some investment on the study of emotions as predictors and outcomes.

Di [START_REF] Martino | Attitude towards mathematics: a bridge between beliefs and emotions[END_REF] have suggested a way of distinguishing emotions in terms of reactions to: i) Objects: a class of emotions that are linked to objects (attraction emotions) and refer to all variations of the affective reactions of liking and disliking (like love and hate); ii) Events: a class of affective reactions that relate to being pleased and displeased, consistent with the perceived consequences of an event as being desirable or undesirable (like joy, hope, fear) and, iii) Agents: a class of affective reactions of approving and disapproving (like shame, admiration, reproach). These three kinds of emotions also differ with respect to the factors that influence them: attraction emotions are influenced by the subject's tastes; affective reactions of being pleased and displeased are influenced by the subject's goals; and affective reactions of approving and disapproving are influenced by the subject's beliefs and values.

Based on these theoretical assumptions, our research aim is to understand the emotions revealed by students in a situation of failure and how these emotions connect with the causes that they attribute to their failure.

Methodological considerations

Given the subjectivity of emotions, in this preliminary study, we chose to give the students the opportunity to speak about what they consider decisive in their own experience of failure and poor achievement in mathematics, through a focus group interview. The qualitative study of emotions requires instruments consistent with an interpretative approach, capable of capturing students' emotions (Di [START_REF] Martino | Where does fear of maths come from? Beyond the purely emotional[END_REF]. Although revealing emotions when in a situation of failure may be difficult to individuals, we believe that a conversation among several students having failure in common may be a facilitator element, as also suggested by [START_REF] Martínez-Sierra | Students' emotional experiences in high school mathematics classroom[END_REF].

The conversation sought, in a first phase, to know the reasons that led the students to choose the courses they attended and their perspectives for the future. Next, we sought to hear the students about their relationship with mathematics throughout their schooling and, in particular, on their first year at the IFMT. Another leading question was: What emotions do you experience about mathematics and how are they affecting your relationship with other disciplines? This issue led students to talk about their emotions they experienced, namely during classes and assessment situations. Finally, the students were invited to comment on the remedial opportunities at the IFMT.

The group included 13 students (7 females and 6 males) who attended the first year of a vocational course at the Instituto Federal do Mato Grosso (IFMT) and are at risk of retention and/or evasion.

The students accepted to participate in the focus group that took place after the academic activities and lasted approximately 1 hour. Their parents were previously informed of this interview, as part of the ongoing research, and consent forms were obtained, by guaranteeing anonymity and confidentiality of the data. The interview was conducted by the first author and audio-recorded.

Due to space limitations, we selected the voices of four students whose reports allow a sufficient reduction of the data in order to illustrate the emotions shared by the group during the initial conversation. From the data, we extracted some key elements that allow a brief presentation and characterization of those four subjects, as follows.

Ana is 15 years old; she is very talkative and effusive. She looks for all the help that is offered by the IFMT. Ana intends to take a higher degree. Carlos is 17 years old, is very shy and rarely interacts with the other classmates. He is repeating the 1st year and is still failing in most subjects. Amanda is 15 years old and reserved. She reveals some difficulties but not always attends the remedial classes. Bruna is 15, a very shy student but always with a smile. Her father supports her choice of electro-mechanics. She believes that her future will improve from studying at the IFMT.

The data analysis followed an interpretative process of content analysis based on two combined targets: i) Students' verbalised emotions in referring to failure; and ii) Verbalised indicators of causal attributions, linked to such emotions. Such indicators were later condensed and labelled as instances of inhibiting factors (emphasized in italics below).

Results

Emotions related to the mathematics class

The mathematics class was shown to be a source of events generating various emotions. For these students mathematics classes are monotonous and boring. The classroom environment is described as uninspiring and conducive to deprived concentration, inattention, and disinterest for the learning of mathematics. Boredom is one of the emotions portrayed in students' words. It is related to poor teaching, bad atmosphere, and high confusion. Boredom is linked to failing in following the class and in understanding the lesson and to feeling lost. As such, hopelessness is also an emotion that arises from their words.

Ana:

Boring! Always! Somehow monotonous, it's always: going to school, sitting down, listening to the teacher talking, working out some activities.

Carlos:

Everything distracts me. The mess in the classroom... Last year, for example… I did not understand anything.

Carlos:

When the teacher is explaining, my head is flying ... We feel that a lesson is boring when we cannot reason correctly. Classes are also generating emotions related to agents. Schoolmates correspond to sources of shame and frustration for some students, who are in failure. Bruna reports that the classes generate displeasure, a fear of being censured, and shame for feeling inferior. The stare of her classmates is seen as reproachful by the student, who seems to value negatively her inability to understand what others apparently find easy. The student does not ask questions and gives up seeking support. Thus, she holds herself in silence and turns to the remedial classes for greater safety so as to be able to expose her difficulties, which she sees as a weakness of her. So, shame, frustration and fear are tied to high censure from classmates and to low safety.

Bruna: I'm ashamed to ask. If I don't understand, I don't ask. Because at my side there are people who know, and if I say: 'Ah, Teacher, I didn't understand', they stare at me. So, I won't ask. The teacher is explaining and sometimes the teacher asks: 'Do you understand?' In my head, I think: 'No, I don't understand'. But, I say: 'Yes, I understood, Teacher'.

Bruna:

In the tutorial classes, I feel more at ease to ask the teacher what I can't understand.

Ana:

Then you see your classmates talking, laughing... those little jokes: ah, you're smart, ah you're dumb… but you just couldn't understand... The teacher has explained a few times but people wouldn't be quiet! So, you couldn't pay attention.

Amanda:

In my opinion, this is what happens: you have that hope, I mean, the teacher is explaining the content and then you think you'll understand it. Then he gives a task, he will present the resolution and… mine wasn't right. You get... like... discouraged.

The comments of schoolmates provoke reactions of shame and also of hurt because these students apparently feel that their schoolmates do not understand their difficulties. The comments made provoke humiliation that leads to a need of quieting them. Discouragement is another emotional reaction in these young people. After the hope of understanding a new content comes the disappointment for not being able to properly solve the task proposed. In brief, shame, frustration, fear and discouragement go hand in hand with low sympathy but also with poor ability in new tasks.

Emotions associated with mathematics

Regarding mathematics, the reactions of these students are ruled by dislike. They react to that as a more difficult discipline than the others and recognize the weight it has in the other areas of the technical component of their courses. Thus, another associated reaction that can be identified in relation to mathematics is stress and irritation.

Amanda: I don't like mathematics, but I try to do it.

Carlos:

My experience with maths is a negative one. I got here but I don't know anything... I only failed in the fifth year and then here, in the first... I got here but knowing nothing. That's why it's hard! I'm trying hard!

The dislike of mathematics is linked to a perception of its difficulty. This seems to be revealed in the student's sense of a poor ability to learn it. They keep trying to overcome this obstacle but end up giving in to the conviction that they do not know and they must continue to strive. There is also a maladaptive feeling that transpires from the words of the students, who blame their lack of preparation before secondary school for the difficulties they face. Therefore, dislike, stress, and irritation are emotions related to bad preparation, low ability, and a hard subject.

Emotions associated with mathematics assessment

Finally, the evaluation tests in mathematics emerged as the triggers of various emotional reactions, notably nervousness in performing the tests and despair for not being able to think and recall.

Amanda:

Every time I'm going to take any test, I get very nervous and I end up shuffling everything (...) it's very bad because it stops us to recall what we studied; we may have even learnt but at the time of the test it seems that there is a mind blank, so... And this year it seems to be getting worse because I get very nervous, it's because of the pressure of thinking that if you cannot recover you'll 'perish'...

Ana:

And the day before a recovery test, I went to the teacher's tutoring and the teacher helped me and saw that I had learned the content. She said: 'your problem is that you get nervous when you take the test'. When I take it, I forget all those easier things like plus and minus. In the test I'm really a child.

Bruna: I had always been a good student, but as soon as I entered the IFMT, I went down like a balloon. (…) now, here, if I take a test, I'm too nervous, I forget everything, even my name…

The tests seem to have to do with objects, with agents, and with events that arouse various emotions in these students. There are events that seem to reinforce the emotion of anxiety and nervousness, as the case of the teacher who confirms this same idea with Ana, the day before a test. On the other hand, the test itself is a disruptive factor because it is seen as a time when learning is compromised and becomes ineffective. The students describe themselves as apparently powerless and bewildered, and about to lose their identity and rationality. Moreover, the students refer to a particular object, the recovery test, as a threat because it means an ultimate opportunity that they feel they must not fail. So the fear of failing gets into action once again. To conclude, the fear, the nervousness and the hopelessness are involved in experiences of personal disability, high pressure, and high threat.

Final remarks

The study of failure often falls on cognitive aspects, with relatively little attention paid to the affective and socio-cultural aspects. As reported in the literature, affective aspects are usually veiled and not quantifiable, which makes it difficult to study. According to the theoretical assumptions adopted in this study, emotions are seen as reactions to different situations that students experience in their school journey. As factors inhibiting the success of these students, we can point out: i) mathematics classroom (poor teaching, bad environment, high censure, low safety, and high confusion); ii) relationship with mathematics (bad preparation, low ability, and a hard subject), and iv) mathematics assessment (personal disability, high pressure, and high threat) and those are linked to a set of negative emotions, namely: boredom, hopelessness, shame, frustration, fear, dislike, stress, irritation, nervousness. Some of those causes are stable and others unstable, and some are controllable and others are uncontrollable. Like previous studies, we acknowledge the interplay between affect and learning as a cyclical process. Moreover, our preliminary results indicate that emotions and failure are mutually reinforcing. In this sense, changes in various aspects of the classroom practices and socio-cultural norms may represent facilitating factors of success and generate more positive emotions; it is also likely that more positive emotions about mathematics itself and assessment practices can arise from breaking the logic of test-based retention. The next steps of our research will examine the link between emotions and critical events of failure and also of accomplishment, throughout a school year, by means of emotionally triggered narratives.
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 1 Figure 1: Model of attributions (adapted from Forsyth, Story, Kelley & McMillan, 2009)
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