Education of lower secondary mathematics teachers in Denmark and France: 

A comparative study of characteristics of the systems and their products
Viviane DURAND-GUERRIER, LIRDHIST, University of Lyon 1, France

Carl WINSLØW, Center for Science Education, University of Copenhagen, Denmark 

Abstract. This paper is a comparative study of two surprisingly different systems of preparing teachers for lower secondary level teaching mathematics, namely those of Denmark and France. More specifically we shal address the following questions:

Q1.What are the chief characteristic differences between Danish and French education of lower secondary teachers of mathematics?

Q2. Are their systematic differences between final year students in the two systems with respect to abilities and strategies for approaching demanding teaching situations?

Q3. Could answers to the two previous questions be meaningfully related to each other?
1. Introduction.
Relating to the question Q1 of the abstract, we rely on the fact that each of the two systems are extensively described in the literature (the Danish system e.g.: Elle, 1996, 1999; the French system e.g.: Comiti & Ball, 1996; Pimm, 2003); without repeating all this detail, this question requires a choice, definitions, and determination of “crucial variables” of teacher training systems. This in particular requires an explicit epistemology of “teacher knowledge”.
As for Q2, we propose a simple method for comparative studies of novice teachers competencies, namely that of organising and analysing a discussion about hypothetical teachers tasks (HTTs) among pairs of test persons. Again, the design and analysis of HTTs are based on explicit epistemological assumptions. We report on results pertaining to two HTTs and five pairs of novice teachers in each country.
Behind Q3 is in a sense much of the motivation to study teacher education from a comparative viewpoint, as it could provide insight into the possible results of systematic differences (or changes) of the principles governing it. 
Besides exhibiting some crucial differences between systems of teacher education and their products in our two countries – and the relation between these two comparisons –  we hope that elements of our theoretical and methodological framework may be useful for similar comparisons among other countries. For instance, the comparison of secondary teaching in Denmark and Japan (Winsløw, 2004, cf. Winsløw & Emori, to appear) should be complemented by a comparison of teacher education.

2. Theoretical framework [sketchy, will be elaborated]
2.1 Three components of teacher knowledge and training.

It is common to describe the pertinent knowledge of mathematics teachers as having the following chief components (Bromme, 1994, cf. Comiti & Ball,1996):

· content knowledge (pertaining to mathematical concepts: use of techniques, theories etc.)
· pedagogical knowledge (concerning education, learning and teaching in general; includes sociological, psychological and ethical aspects of education and its functions)
· didactical knowledge (regarding the conditions and ways of mathematics teaching and learning; an important example for our study is the theory of didactical situations, cf. Brousseau, 1997).
Each component may occur with different emphases on theory and practice.
2.2 Describing teacher training systems. 
We consider, for our comparison, the following “variables”, most of which refer to the three elements considered in sec. 2.1 [to be explained and related to the literature]:
· general aspects: What are the institutions? What is the overall structure of the programme? What are the requirements to enter the programme? How is the programme determined? Who are teaching? 
· organisation: how do the three elements appear in the programme? (e.g. separately/integrated, simultaneously/consecutively) 
· volume: how much work (quantity, quality) is required by students on the three elements?

· contents: What is emphasised? And what is not? Emphases on theory and practice?
· working modes: how do the students work with the elements? How are they assessed?

· history, ideologies and traditions: what are the main circumstances and ideas behind the present system? How do they affect or explain the previous variables?
While we think these are important variables for comparing any systems of teacher education, they are of course not the only conceivable ones. We have chosen them because they highlight significant differences between the two systems. 
3. Comparison of lower sec. level teacher training systems in Denmark and France
There are very eye catching differences between the two systems, the most obvious perhaps being that in Denmark, teachers at this level must teach at least 4 different subjects, while in France they teach only mathematics. The programmes we are considering are also different in scope: the Danish programme prepares simultaneously for teaching in primary and lower secondary schools; the French prepares for teaching in both lower and upper secondary school. 

Results and analysis of system study [according to var. in sec. 2.2., to be presented]
4. Comparison of outcomes of teacher training.
The ultimate goal of a teacher training program is, of course, to contribute to the quality of teaching in schools. However, many other factors are obviously in play there, both of an individual and institutional nature (cf. Skott, 2000 for an extensive case study). Hence if one wants to study the results of initial training, looking at novice teachers’ teaching may not suffice. This is why we have chosen to consider students who have just finished their studies but have not yet taken up a regular teaching position and make a “sample” of their competencies. We now explain how we did that.

4.1 Methodology.

The hypothetical teachers’ tasks (HTT) are constructed so as to introduce, in a concise yet recognisable way, a teaching situation which could reasonably arise in both countries, and where the teacher would have mobilise considerable aspects of the knowledge components (cf. sec. 2) to act appropriately. The mathematical contents of the situations is both standard and elementary, and would in principle be addressed in some way within both programs. One of the two HTTs is shown in appendix 1; the other [appears in final paper!!] concerns a 9th grade students’ asking for a reason why (–2)∙( –3) = 6, a classical problem of elementary teaching discussed e.g. in (Sfard, 2000).
In each country, 10 teacher students’ where asked to participate. They did the tasks in pairs, with some time for individual work (cf. Appendix 1), and a researcher observed and audiotaped their performance (besides introducing the tasks according to precise instructions). At the end, the students were asked a question about where they had acquired the knowledge which they had drawn upon in solving the tasks (suggesting lower or secondary school, teacher training, elsewhere).
The data obtained consists of students’ notes, audiotapes of discussion, and researchers’ accompanying notes. In order to analyse these data we developed a scheme of possible approaches for each HTT (based on a more elaborate a priori analysis [to be presented in final paper]) in order to gain a rough overlook of the performance of each pair. The scheme for HTT1 is included in Appendix 2. We also analysed the transcribed  discussions (and supplementary notes) in order to find characteristic (or outstanding) ways of using and combining different elements of knowledge, some of which are selected for discussion in the paper. 
4.2 Results and analysis of product study. [to be presented; data are presently in processing, showing both an interesting variation within each country but also quite marked differences for some of the knowledge components and the way they are brought together]
5. Discussion of possible relations between the two studies 
[Are system variables related to product variables? How? What evidence – many variables and sources of difference are in play.]
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Appendix 1: HTT 1 (translated from Danish/French).
You assign the following task to your 8th grade students:

An aerial photo is used to draw a map. To start with, three points are marked on the photo; the distances between these points is 4 cm, 3 cm, and 3 cm. The map must be slightly larger than the photo: the longest distance between the three points should be 6 cm on the map. What should the other two distances be on the map?
[image: image1]
Some students answer: “5 cm and 5 cm”; others say, ”4.5 cm and 4.5 cm”.

First task for the teacher (to be solved individually within 10 minutes)

Analyse the solutions. What would you do as teacher in this situation? Please take notes.
Second task for the teacher (to be solved in conversation with the other teacher student, 20 min.s) Please, discuss your ideas with respect to using this situation to promote the pupils’ learning.

Appendix 2: Scheme for comparison of performance on HTT1

Analysis of student answers (as done separately and jointly) could involve:
(1) Recognize and state the right answer

(2) Simply recognize and state the right principle (multiplication, congruence, magnification) with no justification

(3) Recognize and state both wrong and right principle, but with no justification

(4) Justify the right principle by reference to Thales’ theorem (or similar knowledge)

(5) Justify the right principle by proving it (essentially Thales’ theorem)

(6) Give counterexample to additive principle

(7) Discuss the concrete aspects of the map 

(8) Refer to other applications of magnification

(9) Proceed to talk about other aspects of triangles and plane geometry

Besides giving explanations above, the teacher students may consider explicitly to:

(a) provide several explanations 

(b) organize a class discussion

(c) organize activities involving technology (calculator, software,…)

(d) make students work on more examples

(e) build on previous knowledge of the students

(f) use different representations (eg. algebraic and geometrical) for the same objects
