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ABSTRACT. This paper proposes some reflections on the situation of pre-service primary teachers. We carried out an inquiry (which encompassed a questionnaire and the observation of their mathematical activity) in three french Training Colleges, adopting a perspective in which the past experiences, present difficulties and future expectactions of pre-service teachers are central. 
introduction

The aim of this paper is to present some reflections on the situation of pre-service primary teachers. My focus is on the french situation: I take into account pre-service teachers who are attending their first year of pre-service education, at the University Training Colleges (Instituts Universitaires de Formation des Maîtres, IUFM). Their curriculum encompassed three years of University studies (with a final diploma, the licence): no specific subject is required to be a primary teacher, therefore the students can access to the training colleges with different backgrounds and their formation is mainly related to a specific subject (e.g. economy, law, literature or chemistry). After the first year of pre-service education, there is a recruitment examination; mathematics is one of the two examination subjects. Pre-service teachers are expected to solve mathematical problems, analyse pupils’answers and discuss a didactical situation. The situation of pre-service primary teachers is worth to be considered for two reasons: from one side, they are former students whose curriculum did not necessarily encompass scientific studies and whose school experiences, related to mathematics, were not always positive. From the other side, they are going to be teachers and they are expected to teach mathematics to young pupils: it is widely recognized that the first approach to mathematics of young pupils is basic and that the teacher plays a key role in this first approach. As a consequence, I chose to consider the situation of pre-service teachers from the double point of view “former student”-“perspective teacher”. 

theoretical background

In order to reflect on the situation of pre-service primary teachers, I adopted the perspective of Charlot (1997), who introduces the concept of relation to knowledge (rapport au savoir), of which the relation to mathematics (rapport aux mathématiques) is a special case. The relation to mathematics is defined as “the set of relationships that the subject has with some objects (theorems, activities, but also people, situations, events) that are related to mathematics”. In his work, which refers mainly to middle and secondary students, Charlot suggests an analysis of the difficulties of students in terms of “interpretation of school experiences” rather than in terms of socio-cultural handicap or low cognitive development. The author underlines that it is important to understand how the student becomes a “student in difficulty”. As a consequence, it is important to take into account the personal history of the student, who interprets his experiences and builds up a sense (conscient or unconscient) of the external world, of other people and of himself. Charlot underlines that the concept of relation to knowledge is not the answer to the topic, rather it is a way of approaching the topic. The work of Charlot led us to choose a perspective in which the student, with his history and his experiences, is central. The stress on the personal history of the perspective teacher, as a factor shaping his way of conceiving mathematics and mathematics teaching, is also in the work of Thompson (1992), about teachers’ beliefs and conceptions. When referring to the special situation of perspective teachers, Thompson underlines that their conception about mathematics teaching and learning comes from their previous experience as students. My main interest is to reflect on the potentialities of this concept in the formation of pre-service teachers. The central questions I’m facing is the following: How can the concept of relation to mathematics help to better understand the needs and difficulties of pre-service teachers? Furthermore, the inquiry may suggest some reflections on what do pre-service teachers think of their training courses. Do their courses meet the expectations and real needs of pre-service teachers?
methodology

Coherently with the theoretical references just presented, a double inquiry was planned and realized: the students were given a questionnaire and two exercices to solve. The questionnaire was conceived in order to get information on the school history of the students and on their past and present relationships with some objects linked to mathematics, such as: the teachers, the homeworks, the work in class, the theorems, the mathematical domains (algebra, geometry, …), the recruitment examination, the training college courses, the future work as primary teachers. I underline the efficacy of the concept of relation to mathematics, which allows to take into account at the same time objects that belong to the different dimensions (epistemic, individual, social) of the relation. Totally, 122 students were inquired. The questionnaire was made up of three parts, for a total of 102 questions. There were open questions and multiple-choice questions. The choice of some questions was taken after an overview of similar works on students’ and teachers’ conceptions (Colomb, 1979; Nimier, 1986; Pehkonen, 1995; Ruthven & Coe, 1994). The students were also observed during their resolution of mathematical problems, in order to get further information on their relationships with some objects such as proof, algebraic formula, calculation, numerical examples. The choice of the second method of inquiry (observation of mathematical activity) is in line with Thompson (1992) who observes that the analysis of answers (to a questionnaire or an interview) can give information on teachers’ explicit conception of mathematics, while the observation of their practice can give an insight into their implicit (and unconscient) conceptions. In the special case of pre-service teachers, Thompson suggests to observe their resolution of problems. In my inquiry, the students were given two problems, which were chosen among the recruitment examinations of past years. The first problem was set in the geometric domain, the second problem was set in the arithmetic domain. Both exercices encompassed a conjecture and proof, which could be carried out through the algebraic manipulation. The students were asked to solve individually, writing down their solving process and their comments on the process. 

findings and discussion

From a global point of view, the questionnaire gave a first “picture” of the situation of the pre-service teachers. 27% of the subjects declares that their interest for mathematics at the end of secondary school was very little; 18% of the students admits they had  no interest at all for the discipline. Furthermore, they give personal opinions about mathematics referring to their school life, teachers, personal difficulties. These answers confirm our hypthesis on the centrality of school experiences. It is interesting to see whether the formation at the training colleges improved the interest for the discipline and more in general the relation to mathematics. 52% of the students declares there was a positive change, an evolution during the first year of training. The answers to the open question “Which kind of change did the training college cause?” show that, according to the students, training courses may  cause changes in terms of knowledge and understanding (“I understand better”, “My level of knowledge got better”),  perspective (“I adopted a didactic point of view”), but also attitude towards the discipline (“I see the utility of maths”, “I’m less afraid of maths”). Only 3% of the students reports a negative evolution:  “I understand and like maths even less”. These answers suggest that, if from the trainer’s point of view the course should give three types of knowledge (mathematics, didactic and pedagogic one) (Houdement & Kusniak, 1986), the pre-service teachers perceive the effects of the training courses along three dimensions: mathematical knowledge, didactic perspective and liking of mathematics. This confirms the relevance of an approach centered on the relation to mathematics (concept which encompasses all the dimension we just saw) and suggests that the training courses may play a crucial role in improving this relation. Furthermore, the answers to the open question “How do you feel, if you think of your future job as a teacher, reffering in particular to the teaching of maths?” show us that the situation is varied. The 12% of the total feel optimist and prepared, 31% affirms to hope to make the pupils to like maths. Conversely, 14% feels worried, 3% fears to make the pupils to hate maths and 15% doubts of being able to make the pupils to understand. These answers suggest that the relation to mathematics may influence the quality and efficacy of their teaching. Furthermore, there are answers underlining the importance of previous school experiences: 2% refers to his teachers as a positive or negative model (“I will/won’t be as the teacehrs I had”) and 10% affirms “Having had difficulties in understanding maths, I will care of the difficulties of the pupils”. This last answer suggests a deeper reflection: is a teacher who directly experienced difficulties more open to the difficulties of his pupils? One could say that troubled school experiences could help the teacher to better understand students’ needs. Conversely, it is important for the teacher to have overcome this difficulties, to have improved one’s relation to mathematics, otherwise it is difficult to teach in an efficient way, as it is evident in the answers: “I hope not to make the pupils to hate maths”, “Teaching only maths would be boring”. A major goal of the training colleges, then, should be to improve the relation to mathematics. A subsequent factor analysis was realized. The multidimensional analysis shew the presence of two main axes: the axe of the personal engagement in the discipline and the axe of the succes and failure in school experience and in mathematical activity. The multidimensional analysis gave a partition of the 122 pre-service teachers into three classes, corresponding to three kinds of relation to mathematics: the “no problem” relation (42 subjects), the “almost acquainted” relation (54 subjects) and the “still in trouble” relation (26 subjects). The subjects belonging to the first class declare to have a good interest in mathematics (since secondary school) and a high level of preparation. They feel confortable in mathematical activity and declare to know the most useful techniques. They have a positive personal relation to mathematics and an history of success. The subjects belonging to the second class were not very interested in mathematics at the secondary school. The year of training courses contributed to improve their interest for the discipline, but these students still have some difficulties in mathematical activity, namely due to lack in preparation. For example, they declare to know the most useful strategies and techniques, but they declare to have difficulties in using them (e.g., the choice of the most suitable symbolic representation). Face to difficulties, thay have strong emotional reactions. Briefly, they have a troubled school history and they still have some difficulties in the mathematical activity, but thanks to the training courses their attitude to the mathematics positively changed. The subjects belonging to the third class have a mainly humanistic curriculum. At the end of the secondary school, they had no interest for mathematics. This dislike did not change even after the training courses. In mathematical activity, they declare to have a lot of difficulties, mainly due to the fact that they try to reproduct techniques in an automatic-like way. When in difficulty, they have strong emotional reactions. We underline that the type of school and the curriculum are not the major factors of characterization of the classes: rather, it is the quality of school experience and the way of interpreting it. The first type of analysis of data, taking into account all the 122 pre-service students from a global point of view, was coupled with a more local analysis: I realized three case studies. In each case study I took into account at the same time the questionnaire and the protocols and crossed all the data referring to the student: the answers to the questionnaire helped to better analyse the mathematical activity of the subjects and conversely the information coming from the protocols integrated the picture coming from the questionnaire. In this way, the personal situation of the student was completely and deeply analized. The case studies refer to three students belonging to three different classes, then they can be considered the first step towards a better characterization of the classes. In the mathematical activity, the major factor of distinction was the mastery of algebra as a proving tool. I underline that, coherently with the adopted perspective, the aim was to intepret this phenomenon as evidency of a special relationship with some objects such as algebraic manipulations, formulas etc. Jessica, belonging to the first class, in the questionnaire declared: “At the end of the secondary school I was deeply interested in algebra because reasoning with numbers was amusing”. Furthermore, she said that in order to succeed in mathematics one must “understand how it works”. This is perfectly in line with her behavior in the solution of the problems, where she shew a mastery of the solving strategies (even more: a personal use and adaptation of the strategies), the awareness of the use of algebra as a proving tool and a high capability of controlling the solving process. Céline, belonging to the second class, in the questionnaire declared to prefer geometry (“In geometry one can prove”) rather than algebra (because “Algebra is not logic”). She shew an avearge knowledge of the most widespread techniques but a low capability to adapt the strategies to the problem. This is in line with her declaration: “Doing maths is repeating automathically the methods we studied”. She could master algebraic calculation but did not exploit the power of algebra as a proving tool (obviosly, since for her the field of proof is geometry). Marie, belonging to the third class, declared that in order to succeed in maths “one must memorize”. She shew a weak mastery of the most elementar techniques. She had difficulties in doing algebraic calculation and did not even attempt to use algebra for proving. This is in line with her declaration: “In algebra you must learn formulas and apply them in the equations”. These short excerpts suggest the pre-service teachers come to the training colleges with different kinds of school experiences, different levels of interest, different ways of conceiving mathematical activity. Briefly, the difference is in the relation to mathematics. Further work is needed to understand in which way the training courses may improve this relation. We hypotesize the different classes have different needs, which should be taken into account in conceiving training courses. The two major goals are the improvement of their interest for the discipline and of their autonomy in mathematical activity. The two goals are not independent, and the role of the two dimensions seems related to the class. For the subjects who have a “still in trouble” relation, it is crucial to solve their dislike of the discipline in order to convince them to engage in mathematical activity. It is important to change their conception of mathematical activity. The subjects who have an “almost acquainted relationship” should be led to a more conscious mathematical activity.
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