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Foreword

R. Sträßer, University of Gießen, Germany

“Mathematics Curriculum Material and Teacher Development” can be read as the title of a dull book on an old fashioned topic from the era of curriculum development in the 1980s, perhaps “jazzed up” by the catchword “teacher development” from the 1990s. So, one might expect a latecomer to research in Mathematics Education. A simple inspection/cursory look over the content of the table of contents of this book shows that this is a false assumption. There are at least three major issues investigated in this book, which make it an up-to-date and fascinating contribution to research in Mathematics Education (or Didactics of Mathematics as I would prefer to call it):

- Curriculum material has definitely not been perceived in the restricted way it had been discussed two or three decades ago. The fact that the authors use the concept ‘curriculum resources’ highlights that: beside the traditional curriculum materials, like textbooks and other curricular documents, a whole range of texts and other resources have been taken into account, including software, electronic resources and the Internet. All these resources seem to become increasingly important in expressing and sharing ideas not only on curriculum materials themselves, but also in terms of curriculum development. They also help in terms of teacher education and everyday practice. The inclusion of more modern resources does not deny the most important teacher resource – the textbook. A main message of this book is to place the artefact ‘mathematics textbook’ in a wider, systematic perspective of material resources available for (mathematics) teachers and students. The book also shows that this broadening of the concept of teacher resources is helpful for understanding practices in various contexts. In selected countries, and communities of mathematics teachers, it is a fact that a wide range of ‘resources’, apart from textbooks and traditional curriculum documents, is present and relevant for teachers’ daily practice. Teachers’ professional knowledge, practical constraints (like money and classroom arrangements) and cultural resources like language, collegiality, organisation and time, amongst others, have to be analysed in order to comprehensively understand the processes involved in teacher use of resources. In fact, this book opens a perspective on resources, which is not necessarily material.

- The book supports recent trends in research on teaching and learning mathematics with the help of artefacts: in order to fully understand the role of curriculum material, it is not sufficient to simply analyse the artefact as such. A comprehensive content analysis of an artefact used by teachers can help to develop deeper knowledge of its functions in mathematics education. Nevertheless, it is only by analysing the use of the artefact that one may be able to adequately judge upon the affordances and constraints of a given artefact. For example, ‘instrumental genesis’ (initiated and introduced to Didactics of Mathematics by Rabardel) analyses how an artefact is turned into an ‘instrument’ via the genesis of individual or social utilization schemes. The research literature claims that a curriculum resource can only be judged by an analysis of its inherent features in addition to an analysis of the ways in which the different agents of the educational process use these resources. In an instrumental genesis approach, this is condensed in the concept of ‘utilization scheme’, which is also fundamental to the documentation approach described in this book. As a consequence, the documentation approach conveys the notion of an agent having created the ‘document’ for a specific purpose. 

- In the book the word artefact is used in a broad sense, leaning on Wartofsky’s (1979) notion (XIII: “anything which human beings create by the transformation of nature and of themselves”) which differs from the traditional understanding of curriculum resources. The texts in this book are not only analysing material resources, but pay due attention to immaterial sources available to (mathematics) teachers. Beside material resources, a comprehensive analysis of teachers’ resources must also take into account immaterial resources like colleagues and communities of teaching practices. The book discusses “collaborative use”, and selected chapters explore the relations between teacher communities of practice, the documents shared in these communities and the consequences for the professional development of teachers from this collaboration. Here, the individual use of resources is adequately complemented by using resources in an environment shared by a community of teachers. Moreover, the book shows under which conditions such collaboration can empower teachers to become active instructional designers.

With the broadening of the view from material to immaterial resources, from individual to collective use of resources, methodologies investigating documentation and professional interaction (sharing of knowledge) of teachers also have to be extended beyond the ‘standard’ features of classroom and school research (often done by video-taping and consecutive case study analysis) or large scale statistical research using questionnaires (maybe complemented by interviews and the like). A reader sensitive to research methodology will find a whole range of research methods to explore the diverse phenomena – with various foci according to the different theoretical stances taken by the authors. As a consequence of the innovative character of the book, no consensus on research methodology has been reached yet – and this heterogeneity seems to be appropriate for a newly developed approach and the explorative character of the investigation of resources used by mathematics teachers. Having stated this, one characteristic nevertheless stands out, and for the majority of the book’s chapters: Nearly all texts heavily rely on case studies. The empirical results point to the necessity of a mix of research methods to better understand teachers’ use of resources.

Although the last paragraph typically puts forward an argument, which shows the value and importance of the book for researchers in Mathematics Education, I would like to highlight that the texts in this book can also be very helpful for practising teachers, who could learn about the wide range of resources available for enhancing their teaching practice. Curriculum developers and policy makers may benefit from the book’s reports of investigations, which show once again that implementing change in education and educational reform is not a straightforward, top-down process. Researchers are reminded that having the best available ideas and concepts for change does not imply factual change of teaching. The book shows that sharing artefacts and collectively developing utilization schemes in collaborative groups of teachers and researchers can be a more effective means to curriculum change. Cooperation around appropriately designed resources - be they material and/or conceptual – can be a way to develop teaching and learning mathematics.
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