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ABSTRACT

The aim of this contribution is to investigate the initial preparation of teachers of mathematics [Strand I of the Discussion Document], with particular regard to a) the structure of primary teacher preparation, and b) the curriculum of primary teacher preparation. The first section describes the general structure of the four-year degree course in the initial preparation of primary teachers recently activated at the Faculty of Education at the University of Padova, as well as at other Italian universities. In particular, we will examine some of the problems, concerning both the organization and curriculum, as well as scientific and cultural aspects, which characterize this new degree course stemming from an Italian state law regulating teacher preparation across the board. We will then examine i) the problems which the present Author, responsible for the two mathematics courses, has had to cope with, ii) the syllabus for those courses, and iii) the reasons and beliefs underlying the choice of content and methodology. Finally, we will briefly illustrate the measures taken to overcome the difficulties which have emerged, in particular the investigation of the affective elements (beliefs, emotions and attitudes) which emerged from the responses given by students attending the mathematics courses to two questionnaires.
INTRODUCTION

In 1991 the Italian government passed a law which established that the initial preparation of teachers at all levels in the education system should take place within the university structure. An entirely new degree course was to be set up for the preparation of pre-school and primary teachers, while secondary teachers were to attend a new two-year post-graduate school of specialization. This was to be the only way to qualify as a teacher. 

We will be concerned here with the four-year degree course for the preparation of primary teachers activated by the Faculty of Education of Padova University for the academic year 1998/99.

To enroll for this degree course, students require 5 years’ attendance at secondary school and the leaving certificate or, in the case of primary school teachers with at least 10 years of service, the final diploma of a four-year teacher-training secondary school.
 Every year there are 300 places available on this degree course, the only one of its kind in the Veneto region. 

The degree course consists of a preliminary two-year course for all students, followed by two distinct two-year courses, one for the preparation of pre-school teachers, the other for that of primary teachers.

The first year is devoted to the basic knowledge of educational science, while the second aims at a first approach to the teaching profession (across the board knowledge, methods and techniques for work and research). The second biennium aims to build competence in the various disciplines, with three specialized options: a) modern languages, b) general sciences, and c) the field of visual arts and music.
 

As well as teacher-preparation units consisting of several modules and their respective workshops, didactic activities include teaching practice at a school in the Veneto region. The Preparation Units may be organized as follows:

· a linear structure with only one discipline and one university teacher in charge, teaching modules consisting of lectures, seminars and group or individual practice;

· an integrated multi-disciplinary structure with several university teachers in charge, teaching modules consisting of lectures, seminars, workshops and links with teaching practice and schools.

The modules are normally held by university teachers from either the Faculty of Education or other Faculties [Mathematical, Physical and Natural Sciences, Letters, Psychology, etc.]. The workshops are held either by university teachers or supervisors (primary teachers or head-teachers on full-time detachment to the university) or by tutors (primary teachers on part-time detachment). Modules generally consist of 30 hours of lessons; workshops vary between 15 and 30 hours. Attendance of the modules is not compulsory, but students are obliged to attend the workshops and teaching practice.

 As regards mathematics, there is a single Preparation Unit, The Teaching of Mathematics, which is compulsory for both orientations, primary and pre-school. It consists of two modules denominated The Fundamentals of Mathematics and The Teaching of Mathematics (for a total of 60 hours), and a Workshop on the Teaching of Mathematics for a total of 15 hours at present. The two mathematics modules are concentrated in a single semester in the third year, after which there is the Workshop on the Teaching of Mathematics, which varies according to the orientation chosen. The teacher of the two mathematics modules is also responsible for the Workshop on the Teaching of Mathematics, held by supervisors and tutors.

2. PROBLEMS 

After the first few years of activation of this new degree course, I believe we may attempt to make a first assessment, albeit provisional and partial. There are positive and negative aspects, things which worked immediately and others which had to be put right in the course of events, while yet others have still to be improved. We will now examine some of the problems which have emerged and which may be common to teacher preparation in other countries. These concern both the organization and curriculum, as well as scientific and cultural aspects.

The curriculum comes across as interesting, but also complex and multifaceted, with interplay between theoretical courses, workshops and teaching practice starting from the first year of the course. This means that students are busy with the various activities (seminars, workshops and teaching practice) from Monday morning to Friday evening, and sometimes even Saturday morning. There is little time available for private study. In addition, students are obliged to attend a large number of modules on a variety of different subjects. The risk is that their knowledge will be fragmentary and consequently their preparation superficial.

Other problems arise from the succession of teaching units, the relationship between so-called transverse knowledge and disciplinary knowledge, the co-ordination of modules devoted to the theoretical foundations of one discipline and those dedicated the teaching of that specific discipline, the integration of theoretical courses and their respective workshops, and finally, with teaching practice in general. For example, it is debatable whether all the specific discipline courses should be taught in the third and fourth years, while the first two years are devoted exclusively to across-the-board knowledge (mostly concerned with psychology and teaching). We think it would be better to organize things differently, so that the teaching of transverse knowledge takes place alongside that of the specific disciplines, thus fostering a more effective integration of the two areas of knowledge. They may be of mutual support, offering meaningful examples, points for consideration, and matter for discussion and further investigation. Furthermore, the placing of all scientific disciplines in the third and fourth years means that students encounter these subjects two years or more after completing their secondary school studies, something the students themselves regard in a very negative light. 

3. MATHEMATICS COURSES

The present Author, who was responsible for the two mathematics courses, immediately had to cope with several major problems: the mixed nature and large numbers of students attending these courses and their attitudes to the subject.

There were, in fact, wide disparities of age, cultural background, personal experience and attitudes to both the course itself and its subject matter. Students’ ages ranged from 20 years of age to 40 and over, given that, as already said, many of those enrolled were in-service teachers of many years’ standing. Moreover, the mathematical preparation of the students was generally scanty and their attitudes to the discipline were somewhat negative on the whole; many students stated that they had chosen the Humanities to avoid having to study mathematics or so as to study it as little as possible.

The lectures of the two mathematics modules were attended by 150 to 200 students, with little opportunity consequently for participatory interaction.

Given the limited number of teaching hours available, the first choice made by the teacher for the two courses was to focus mainly on two of the topics in the Ministry for Education syllabus for primary schools (in operation since 1985): arithmetic and geometry.  The second choice was to start ‘from scratch’ i.e. from the very basics, to ensure a solid foundation, common to all, which would take little or nothing for granted. This would also demonstrate that mathematics was in fact not just a seemingly unconnected series of notions, procedures and algorithms, but that the whole of mathematics could be built up from relatively few primitive concepts and principles. By so doing, every notion was shown necessarily to be closely linked to the others, every procedure made sense and could be justified, and every property, for instance those of arithmetical operations, was either demonstrated or shown to be demonstrable. 

More precisely, we began from sets and mathematical relations, in particular order and equivalence relations, to show for example the mathematical counterpart of classification, an activity which is given much attention in both pre-school and primary schools. We then moved on to the concept of mathematical functions in order to present that of the arithmetical operation, and later the numerical structures of natural, whole and rational numbers were dealt with (real numbers were mentioned only briefly). Finally, we introduced some geometrical transformations.

The third choice was to approach the two modules as if they were one, regardless of the two different names assigned to them. Thus, teaching methods for the topics being taught were considered throughout both modules. We focused on the reasons underlying many of the procedures and algorithms performed, which would later have to be taught to the children, in order to provide the prospective teachers with a greater a mastery of the concepts, a forma mentis (not just a set of instruments and knowledge), and a willingness to reason and make that reasoning explicit. We believe that only by so doing will the teacher be able to respond to the children’s questions and judge the correctness (or otherwise) of the various strategies and procedures used by the pupils themselves. 

Students were constantly reminded that the preparation unit The Teaching of Mathematics could not be seen as exhaustive; prospective teachers would have to continue their mathematical education even after they had begun their teaching career, and maintain their intellectual and scientific curiosity. This is the only way to ensure that they set themselves new objectives as regards both content and methodology. In other words, if we are to institute a real process of innovation, the school must become a place of learning even for teachers. 

We believe that to foster the development of a positive attitude to mathematics, students should be given a view of the discipline which is epistemologically correct, rather than one which curries favor with the students themselves by keeping a low profile or having low expectations. The students in question will one day be teachers of this subject and as such they cannot afford to have a partial or distorted view of it as a mere means to an end.

4. DISCUSSION AND UNSOLVED PROBLEMS

To overcome some of these difficulties, the Didactics Committee for this degree course has recently organized a series of meetings for all those involved in the teaching of the course. In particular, the meetings have addressed the problem of organizing the curriculum around the teaching program and the students’ workload, which is held to be too onerous.

In a focus group devoted to the problems of scientific disciplines, the following points were agreed:

a) the students’ initial levels of competence should be accurately tested to see whether preparatory elements should be introduced into the course or a basic pre-course set up, should it be required; this test would also encourage self-assessment by the students with respect to the course content;

b) we should promote a productive integration between theoretical foundations and the teaching of the various disciplines, which should be ordered according to specific orientations preferably; the number of hours devoted to teaching workshops should be increased, or better still substantial parts of  courses of  “the teaching of ....” should be run on workshop lines.
We will attempt to improve relations between theory courses, workshops and teaching practice, as well as reflecting on the effects which the current changes in the organization of primary education in Italy may have on curricula designed for prospective teachers.

As regards mathematics in particular, we intend to investigate the affective elements which emerged from the responses given by students attending the mathematics courses to two questionnaires; in the first, issued by the University of Padova, students were asked to assess the way they were taught, whereas the second, issued by the teacher herself, surveyed the beliefs, emotions and attitudes towards this discipline. These aspects have considerable impact on the decisions and behavior in class, as has been shown by many national and international studies. We will report on the findings of the two questionnaires at the conference.
� Prior to this reform all that was required for the competitive examinations, whether open or reserved, to qualify as a primary school teacher was the final diploma of a four-year teacher-training secondary school.


� By attending additional one–semester courses, students can qualify as auxiliary teachers for children with special needs. 


� Preparation includes “teaching units in the spheres of pedagogy, teaching methodology, psychology, hygiene and medicine, law, sociology and anthropology, linguistics and literature, mathematics and information technology, natural, physical and environmental sciences, music and sound communication, physical education, teaching of foreign languages, social history, drawing and visual arts, the integration of students with special needs and philosophy”, Students’ Guide for the academic year 2003-4.


� Instead, we were able to organize the workshop on the teaching of mathematics differently. Due to the availability of more supervisors and tutors, students were first divided up according to their orientation (pre-school or primary), and then further subdivided into groups of no more than 25, enabling the creation of an effective workshop situation. 





