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INTRODUCTION

Curriculum designs play a major role in the structure of an educational system.In particular, teaching and learning of Science and Mathematics can be directly affected by specificities of the curriculum in use. In turn, this teaching and learning later on reflects on the structure of the society itself, via essential qualities of its members.  We define curriculum design as planning for changes in what students need to learn, in order to raise the standards of education. However, the NCTM Curriculum and Evaluation Standards clearly state that as the curriculum evolves, educators also need to adapt. Changes in societies, leading to changes in curricula, directly affect the teaching, and require teachers to constantly update their knowledge. An example of such a process is the introduction of Information Technology in the classroom over the last 20 years.

This work-session proposes to engage the participants in discussing and comparing various trends in curriculum design, their effects on mathematics teachers’ content knowledge, and their consequences for teachers’ professional development. The four researchers presenting this session are involved in the reform MSP project AFAMaC (Alianza para el Fortalecimiento en la Enseñanza de las Matematicas y las Ciencias – Alliance for the improvement of mathematics and Science Education). The project’s goal is to improve the quality of mathematics education in Puerto Rico by providing technological materials, as well as supervision and counseling support, to approximately 140 mathematics and science teachers at the junior high levels. 

Puerto Rican mathematics teachers have gaps in their content knowledge, and as a way of coping purposefully skip large parts of the curriculum. The mathematical anxiety of the teacher towards specific topics is thus transferred to the students in a self-stroking cycle. The cultural environment where mathematical illiteracy is socially acceptable further supports this cycle.  This situation prompted us to consider designing a new culturally relevant curriculum as part of AFAMaC, and implementing it in pilot schools for 7th, 8th and 9th grade classrooms. Implementation will be supported by university professors and lead-teachers, by a computer-based assessment plan, as well as by financial support for the schools, which will allow them to get innovative resources. 

Our group is multicultural and interdisciplinary, which provides stronger support for the initiative. The group includes researchers in Mathematics and Science from Puerto Rico, France, Mexico and Colombia who bring to the table a variety of points of views and a diversity of curriculum design experiences. The diversity of the group allows to consider curriculum design from three different perspectives: the students’, the teachers’, and the teacher educators’. All the researchers involved are familiar with the integrated, Standards based model, and also with various beliefs based on traditional ways of teaching in their home countries: from a holistic curriculum in France where the teaching and learning of algebra, geometry and probability are cyclic within the same academic year, to a separate-subject approach in Colombia, looking more like the traditional US curriculum where various fields of Mathematics and Science are clearly separated from one another.

In this session we want to bring such cultural diversity to a larger scale, and to compare various types of curricula from different countries and different philosophies/ideologies. This task will lead to reflections from international audience on the following questions:

On teachers’ content knowledge: 
1. What is the relationship between a teacher’s content knowledge and the curriculum taught? Do teachers learn the mathematics they need and in particular connections between concepts through curriculum study? What other learning emerges as teachers study the curriculum?

2. How can we define a “healthy” relationship between teachers and curriculum? Can a teacher grow by establishing such a relationship with the curriculum? 

3. How do teacher educators support the development of a “healthy” relationship between teachers and the curriculum?


On designing curriculum for teaching with understanding:

4. How do researchers promote the involvement of teachers in curriculum design? What are the implications of such involvement on teaching? How does this involvement relate to the continuous development of teachers in practice?

5. How do we map a specific design to a specific cultural background?

6. What type of curriculum promotes teaching with understanding? What kind of curriculum structure improves mathematics teachers’ content knowledge?


After designing the curriculum:

7. How does a curriculum evolve in the light of social and educational demands? Who should initiate curriculum changes?

8. Can a Teacher Educator become a leader and a bridge to improving a curriculum?

ORGANIZATION
These questions belong to the second strand of the ICMI study about Professional Learning for and in Practice. We plan on conducting this session in the following manner:

1. Introduction of the moderators and AFAMaC by Luis F. Caceres.

2. Overview of various curriculum trends to be considered (including an invitation to participants to overview other curriculum trends) by Axelle Person.


3. Comparison of existing and functioning curricula from different countries on the basis of the list of questions from the Introduction. Beginning to formulate approaches to researching the questions. Group work will be assigned and the relevant material for comparison provided, including textbooks, curriculum documents and guidelines. The list of available curriculum materials is given in the reference, and might be extended as our research evolves. During this task the moderators will actively participate by making their experience with the material available to all, as well as by collecting the ideas for future research and publications. 

4. Examination of teacher preparation practices in relation to the use and study of curricula in various countries around the world.


The results expected from this session will be guidelines for teachers and teacher educators to improve the relationship between teachers and the curriculum, as well as an agenda for researchers working on culturally relevant and adaptive curricula. We hope to start connecting the local efforts of educators around the world by researching relationships between curriculum development, existing cultural environments, and changing cultural demands. 
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