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ABSTRACT

The purpose of this paper is to analyse the content and structure of the professional development provided for mathematics teachers in compulsory education in Iceland. The question that will guide our analysis is: How does the structure of professional development in Iceland support or hinder teachers’ learning of practice, in and from practice?

For this analysis we will compile a list of professional development programs that have been offered in Iceland since the new national curriculum was published in 1999. For our analysis of the content of the program we will use the framework provided from the Danish KOM project. For the structure of the program we will use Gunnarsdottir’s (2002) framework for what makes a program successful.
Working title: Analysis of Professional Development Programs in Iceland
The purpose of this paper is to analyse the content and structure of the professional development provided for mathematics teachers in compulsory education
 in Iceland. The question that will guide our analysis is: How does the content and structures of professional development programs in Iceland support or hinder teachers’ learning of practice, in and from practice?

We will begin this paper giving important background information about the educational system in Iceland and changes that have been implemented in the last decade. Following we will provide a short literature review that will provide theoretical background for our framework of analysis. Finally, we will discuss the data that will be included in this analysis and what will guide our analysis
.
ICELANDIC EDUCAITONAL SYSTEM
Ministry of Education, Science, and Culture

Iceland has been going through similar changes in the educational system in the last ten years as other Nordic countries. A new Compulsory School Act was passed by the Icelandic parliament in 1995 (The Ministry of Education, Science, and Culture, 1995), whereas the parliament is legally responsible for the educational system in Iceland. With this new act the educational system was decentralised and the local municipalities were made responsible for the operation and the cost of compulsory school. In 1999 the Ministry of Education, Science and Culture published the National Curriculum Guidelines for compulsory education based on the 1995 Compulsory School Act. The Curriculum Guidelines give both detailed objectives for school subjects as well as directions to how to implement them in practice. National Curriculum Guidelines in Mathematics was one of the published guidelines (Menntamálaráðuneytið [Ministry of Education, Science, and Culture], 1999). They are based on similar ideas for reform in mathematics education as guidelines in many neighbouring countries and the Principle and Standards (NCTM, 2000). 

Objectives are set for mathematical processes such as problem solving, reasoning and communication as well as for mathematical content. Emphasis is put on teaching for understanding, varied and flexible ways of computation and problem solving, use of technology and alternative assessment methods 
Professional Development
The change in the educational system has also brought about change in the in-service education of teachers. The school principals are now made responsible for making plans for continuous education for faculty in each school. These plans are to follow aspects emphasised in the National Curriculum Guidelines. Each school can use a part of its budget for continuous education according to the continuous education plan. In addition, schools, school districts and organisations can seek funding from a special Continuous Education Fund managed by the Ministry of Education, Science and Culture. This fund allocates approximately 20 million Icelandic Kronas each year ($285,000) to continuous education of teachers. The Ministry can decide to put emphasis on certain subjects or aspects of education each year. Due to this and limited funds long term planning proves to be very difficult for schools. Most schools choose to use limited funds for courses and projects that are of interest for majority of teachers. Some local municipalities also decide that all schools in their area are to put emphasis on certain aspects of education such as individualised learning, assessments, and bullying in their continuous education programs. Then the schools are given some extra funds by the local authorities but are also supposed to use their own funds for this purpose. 

Implementation of the 1999 National Curriculum Guidelines
Teachers were to implement the 1999 National Curriculum Guidelines in three years but little support has been given to teachers to accomplish that task. Teachers argued that it would be a difficult task because of the limited support offered. In addition to the lack of support in the case of mathematics there were no textbooks and other material available that was aligned with the 1999 Guidelines.

In Iceland all textbooks and curriculum materials are published by the National Centre for Education Materials. In most subjects teachers only have one textbook series and maybe some supplementary materials to use. They are not mandated to use the materials published by the Centre but in reality most teachers do (due to the lack of availability of other materials). The National Centre has begun publishing new curriculum materials in mathematics based on the 1999 National Curriculum Guidelines. At the present this new material is available for grades 1-7 and the aim is to finish the series for grades 8-10 within the next three years. 

Textbooks aligned with the 1999 Guidelines are being published but again support for teachers to implement the new material is minimal. Up to date, the National Centre and the authors have given short presentations at autumn seminars for teachers held in different parts of the country each year. In autumn 2003 there was a public debate in the media about the new mathematics textbooks. Following these discussions requests for workshop for teachers from schools in the Reykjavík and other parts of the country has increased. Schools have both requested courses about the ideology behind the new materials and as well as courses about how to implement the material. Due to limited funding and resources in schools the school authorities have only been offering short programs for their teachers which generally have been two or three sessions. 

Due to this increase in demands for in-service courses for teachers in mathematics the Continuous Education Fund managed by the Ministry decided to put emphasis on professional development programs in mathematics education and allocated funds for continuous education projects in the School year 2004-2005. For the school year 2004-2005 sixteen applicants were granted 4.5 million Icelandic Kronas (or $64,300) for continuous education for teachers of mathematics out of 24 million Icelandic Kronas (or $342,900) fund. As a result of that, the faculty of Iceland University of Education has organized seventeen workshops, twelve of them are 20 hours workshops, three are 16 hours workshops, one is 10 hours, and one is 8 hours. The structure of the 20 hours workshop is that before the school year started teachers met for 6-7 hours. During the school year there are four to five meetings with the teachers. 
TEACHING MATHEMATICS AND PROFESSIONAL DEVELOPMENT
For the last plus twenty years a fruitful discussions have taken place around the world about the teaching and learning of mathematics. A benchmark in these discussions was the publication of the Curriculum and Evaluation Standards of School Mathematics by the National Council of Teachers of Mathematics (NCTM, 1989). That document proposed a new vision, which was built on the ongoing discussions at that time, for mathematics learning and teaching in primary, middle, and secondary education. This document reached the international community and promoted multiple publications and discussions. Iceland was no exception.  
With different emphasis on the teaching and learning of mathematics questions were asked about how to prepare practicing teachers and student teachers to teach mathematics. Professional development programs have been offered and studies are conducted in the search for successful ways to prepare teachers for the teaching of mathematics. As with every complex task many questions are still being asked, with one being related to the balance between content knowledge and pedagogical content knowledge.
Ball and Bass (2003) suggest that instead of asking “What mathematical knowledge do teachers need to know to teach effectively” we should be asking “What mathematical work do teachers have to do to teach effectively”. Reframing the question in this way provides a lenses to look at not only what content knowledge teachers need to have but also how do teachers have to use their knowledge in the classroom. There is a fundamental difference between these two questions, where the first question asks about teachers’ content knowledge in relation to the mathematical concepts that is taught in schools while the second question is rooted in the practice of teaching mathematics. “Didactic divide” is a term used by Bergsten and Grevholm (2004, p. 123) to describe the lack of connection between the mathematical knowledge grounded in the discipline of mathematics and mathematical knowledge grounded in the practice of teaching mathematics. 
In 2002 the Danish KOM project (Kompetancer og matematiklærning
) published their report for the Danish Ministry of Education. The KOM project was based on a request from the Danish Ministry of Education and the Danish National Council for Science and Mathematics to provide guidelines for the education of mathematics teachers in Denmark. The projects guiding questions were “What does it mean to master mathematics and What does it mean to be a good mathematics teachers? (Niss 2003).” 

In search for answers the KOM project identified 8 competencies that have to be fulfilled to claim mastery of mathematics as well as mastery in mathematics teaching. The eight competencies are catagorized in 2 groups with four competences in each group. The first group relates to the ability to answer questions in and with mathematics. The four competencies are (1) Mathematical thinking competency, (2) Problem handling competency, (3) Modelling compentency, and (4) Reasoning competency. The second group relates to the ability to deal with mathematical language and tools. The four competencies are (5) Represention competency, (6) Symbols and formalism competency, (7) Communication competency, and (8) Tools and aids competency (Niss & Jensen 2002). 

In a study of professional development program in Iceland Gunnarsdottir provided a framework for a successful program structure for teachers of mathematics in grade 1-10 in Iceland. Gunnarsdottir’s analysis of the literature provided her with a theoretical base for her framework. In her study she worked with one school district for two years. Her framework has four elements. First is that the project encouraged collaboration and provided opportunities for collaboration between teachers. Secondly, courses were organized in a way that it gave teachers opportunities to develop their understanding. In addition it also provided them with a safe environment to implement ideas in their practice and reflect on their experiences to further develop their own mathematical understanding as well as understanding of their students’ thinking. Thirdly, there was a organizational support, that is the school district and principles were all invested in the program and provided teachers with support to participate in the program. And finally, the program spanned over two years (Gunnarsdottir 2002).
DATA ANDMETHODS

For this analysis we will compile a list of professional development programs that have been offered in Iceland since the new National Curriculum Guidelines were published in 1999. Due to the size of the country we will be able to compile nearly a complete list of what has been done to educate and assist practicing teachers in their search for ways to implement the National Curriculum. 

For example, since 2002 the authors of the new textbooks have kept a record of all courses and introductions for mathematics teachers about implementation of the new curriculum and textbooks. 

For our analysis of the content of the program we will use the framework provided from the Danish KOM project. Our guiding question of the analysis of the professional development programs in Iceland is “How does the content and structures of professional development programs in Iceland support or hinder teachers’ learning of practice, in and from practice?

This question like the question posed by Ball and Bass (2003) is grounded in the practice of teaching mathematics. The eight competencies proposed by the KOM project is like these two questions grounded in the practice of teaching mathematics as well as in the decipline of mathematics, therefore we believe that that KOM project’s framework of compentencies is one way to look at questions about mathematical knowlegde of teachers in relation to their practice of mathematical teaching. 
For the structure of the program we will use Gunnarsdottir’s (2002) framework for what makes a program successful. We argue that her framework will provide us with a tool to analyze the structure of professional development programs in Iceland where as her framework comes from a work in Iceland with Icelandic teachers.
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� Compulsory Education in Iceland is equivalent to 1-10 grades in the US. 


� For better understanding of the following text, it is important to recognize that there are only about 280,000 people that live in Iceland. Approximately half of the nation lives in the Reykjavik area. There are two Universities that provide the education for licensed teachers for grade 1-10. The Educational system is centralized, but the budget for the school system is on a local level. 


� http://brunnur.stjr.is/mrn/mrn-eng.nsf/pages/reports


�Translation:  Competencies and the learning of mathematics
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