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It is our belief  that mathematics as the science of patterns can contribute for a new view of mathematics nature and provide a context where some of the ideas expressed above can be explored. 

Through problem solving, in the search for patterns, students can experience the power and utility of mathematics and  also develop their knowledge about new concepts, and teacher can find interesting and multicultural contexts to develop the mathematical power of their students. 

We intend to analyse the impact of an intervention centred on the study of patterns by K-9 students in the learning of basic concepts, both numerical and geometric, and in the development of communication and higher order thinking skills. Also we intend to analyse the development of didactic knowledge directly connected with teaching practice, involving mathematical knowledge, curriculum management, tasks and its application in the classroom. We hope to achieve with this study that future teachers, develop mathematical concepts in exploratory and investigative activities. We also hope to get a better understanding of the real needs of mathematical and didactic kind, of future teachers .

The participants in this study are future teachers of the elementary level, from a Polytechnic School of Education and from an University. We have applied to these students a written mathematical task constituted by some basic tasks and problems that require looking for a pattern. From the analysis of the collected data we intend to get a better understand of the performance with patterns of numerical, pictorial and geometric kind, that allow us to develop a mathematical programme supported by patterns tasks. 

With this presentation we expect to engage participants in the analysis of some of the written work of future teachers and promote a fruitful discussion that helps us to identify the main difficulties and design a pre-service teacher course supported on patterns tasks.

We have planned the following  steps for the interaction with other participants:

· Presentation of the assumptions our work is based

· Analysis of the diagnostic test, considering what patterns are

· Analysis of the evaluation grid

· Discussion over the quantitative analysis, namely the correlation Test results/years of study of mathematics, correlation Test results/last grade in mathematics

· Analysis of a few exemplary resolutions

· Presentation of the main guidelines of the intended intervention with future teachers

· Final discussion
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1. Introduction

The actual spread tendencies in mathematics education support that learning requests students to be active and reflexive and to be involved in significant and diversified activities. This idea follows a way of thought that doesn't consider knowledge as given, established and transmissible, but where the skills of higher order and the critical thinking are privileged, where tutorials are substituted by dialogue and discovery methods. 

2. The context

Several national and international studies (TIMSS in 1994; PISA in 2003) revealed serious gaps of Portuguese students in what concerns reasoning, problem solving and communication (Amaro et al., 1996; Ministério da Educação, 2004). 

In this context, teachers have an important role in the classroom while mediators between the student and the knowledge to be constructed. They should create, select or adapt appropriate materials for the students' mathematical activity that let them conjecture,  investigate and communicate, in order to contribute for an effective and significant learning of mathematical concepts. 

All these methodological innovations have repercussions in teacher education. One of them it is that it should be provided, for the future teachers, learning contexts similar to those that we want them to develop with their own students, because teachers tend to teach in the same way they had been taught (Lester, 1997).

3. Our view
Considering all this,  it is our belief  that mathematics as the science of patterns (Devlin, 1994) can contribute for a new view of mathematics nature and provide a context where some of the ideas expressed above can be explored.  Within this perspective we can find patterns not only in the physical world but also the inner world of our minds and thoughts. Thus, the curriculum of school mathematics should take students to discover patterns that they daily encounter and to describe them mathematically  (NCTM, 2000).

Through problem solving, in the search for patterns, students can experience the power and utility of mathematics and  also develop their knowledge about new concepts, and teacher can find interesting and multicultural contexts to develop the mathematical power of their students. 

4. The study

It is our aim to study the reach of a curriculum approach of patterns in mathematics teaching and in mathematics teacher training. In particular, we intend to analyse the impact of an intervention centred on the study of patterns by K-9 students in the learning of basic concepts, both numerical and geometric, and in the development of communication and higher order thinking skills. Also we intend to analyse the development of didactic knowledge directly connected with teaching practice, involving mathematical knowledge, curriculum management, tasks and its application in the classroom. We hope to achieve with this study that future teachers, develop mathematical concepts in exploratory and investigative activities. We also hope to get a better understanding of the real needs of mathematical and didactic kind, of future teachers .

The participants in this study are future teachers of the elementary level, from a Polytechnic School of Education and from an University. We have applied to these students a written mathematical task constituted by some basic tasks and problems that require looking for a pattern. From the analysis of the collected data we intend to get a better understand of the performance with patterns of numerical, pictorial and geometric kind, that allow us to develop a mathematical programme supported by patterns tasks. 

5. The proposed demonstration

With this presentation we expect to engage participants in the analysis of some of the written work of future teachers and promote a fruitful discussion that helps us to identify the main difficulties and design a pre-service teacher course supported on patterns tasks.

We have planned the following  steps for the interaction with other participants:

· Presentation of the assumptions our work is based

· Analysis of the diagnostic test, considering what patterns are

· Analysis of the evaluation grid

· Discussion over the quantitative analysis, namely the correlation Test results/years of study of mathematics, correlation Test results/last grade in mathematics

· Analysis of a few exemplary resolutions

· Presentation of the main guidelines of the intended intervention with future teachers

· Final discussion
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