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Introduction
The editors

Curriculum materials and interactions with these materials and resources are central in teacher education and professional development. How teachers use these materials and learn from their use fundamentally depend on the interactions between three components (generally involved in learners’ interactions with text): the reader, the material and the context (adapted from Rumelhart, 1994). Teacher use and learning from text-based materials depend to a large extent on the characteristics of the materials, on the teaching activity in which the teacher is engaged, on teacher beliefs and knowledge, and how these are aligned with the curriculum (Davis & Krajcik, 2005; Remillard, 1999). What kinds of curriculum materials do teachers select and use, and how? How do teachers learn from these materials, and in which ways do they ‘tailor’ them for their use and pupil learning? These factors interact in complex ways, as teachers select, interpret and shape the materials, individually and collaboratively with groups of colleagues. Analysing the curriculum materials is likely to help develop an awareness of their ‘possibilities’ for teaching and learning; the characteristics of the resources in turn shape teacher activity; and developing resources further is likely to enrich the mathematics presented to the students, and more generally the classroom practice and the development of teacher professional knowledge. 

Teachers collect resources, select, transform, share, implement, revise them- we call these processes documentation. They develop in-class and out-of-class; they have individual, but also collective aspects. This leads to new perspectives, new views on teacher interaction with the materials, considering teachers not as passive users, but as designers and creative ‘users’ of their own resources. Their professional knowledge influences this design; at the same time, the documentation work generates new professional knowledge. 

Traditionally, textbooks remain central resources for the teaching of mathematics in most countries. Nevertheless, other kinds of resources, and in particular digital resources, and resources accessible via Internet, are increasingly used. Teachers look for resources on selected websites; they communicate with each other, or with pupils, via e-mail; some teachers publish their own website, or are involved in online communities etc. Digital resources entail deep transformations of teachers’ work; they also enlighten already existing facts, previously overlooked.  

The purpose of this book is to deepen our understandings of teacher documentation in the field of mathematics education. The authors, in their respective chapters, explore curriculum materials and their use; they investigate teacher adaptation of those materials, in particular with respect to the influence of digital resources. Teacher’s professional activity is studied as a whole, at different moments and in different contexts , and with a variety of agents. The collective dimensions of this activity and its consequences for teachers professional development (Cobb & Smith 2008), constitute a major focus of the work presented here.

Working in twelve different countries, the authors develop a variety of perspectives on teacher resources, on their use and on the associated teacher professional development, with different foci and theoretical frameworks. 

The book is organised in four sections. Each is complemented by a reaction, presenting a specialist’s view of the whole section.

The first section focuses on the different kinds, and nature of, curriculum resources for mathematics teachers from a practical, methodological and theoretical point of view. It examines what is, or is not, available for teachers’ professional activity. It also introduces the question of what kinds of changes are afforded by digital resources: 

- Jill Adler introduces a conceptualisation of resources as re-sourcing teachers’ professional activity. She focuses on teacher professional knowledge, and provides evidence of different uses, by teachers in class, of knowledge resources;

- Ghislaine Gueudet and Luc Trouche propose what they coin as documentational approach of didactics for the study of the teacher's documentational work. This new theoretical approach emphasises that geneses, documentational geneses as well as professional geneses, are strongly intertwined. The authors also expose a specific methodology for the study of these geneses: the reflexive investigation of teachers’ documentation work;

- Maria-Alessandra Mariotti and Mirko Marracci consider the question of semiotic mediation initiated by the development of the available digital resources. They explore the semiotic potential of an artefact for teacher use in their classrooms;

- Gérard Sensevy focuses on didactical intentions, for individual teachers and for different kinds of teacher groups. He studies the influence of resources on teachers’ pedagogical intentions. Furthermore, he considers teacher action in class with the perspective of joint action (which includes those of students), where the students' contributions constitute a major resource for teachers. 

The reaction to section 1 is proposed by Bill Barton. 

The second section of the book focuses on the characteristics of curriculum material. The articles raise questions about the design of curriculum materials, and about their integration, appropriation, and transformation by teachers in and for their everyday teaching. Is the teacher use of curriculum materials  aligned with the use envisioned by curriculum designers? What are the consequences of teacher transactions with resources for teacher professional development? The various factors shaping the nature of the resources, their design and their use, are examined here, with a specific focus on socio-cultural factors and how these influence the development of curriculum materials. 
- Kenneth Ruthven investigates the use and integration of technology in mathematics classroom practice. He identifies structuring features that shape the incorporation of new technologies into teachers’ practice;

- Janine Remillard considers different modes of engagement teachers develop vis-a-vis curriculum resources and how they come to be. She argues that teachers are often positioned, or position themselves, as passive users; and her overarching aim is to reframe the teacher-curriculum relationship such that teachers are positioned as partners and collaborators with curriculum resources; 

- Birgit Pepin investigates the role of resources, more precisely a task analysis schedule, as catalyst for teacher learning. She explores the different forms of feedback resulting from developing and working with a’ tool’ designed to analyse mathematical tasks/curriculum materials for instruction. Her results provide deeper insights, at one level, into the processes of teacher learning with the help of analytic tools and the feedback these may afford, and at another, how a tool or artefact may change into a catalytic tool at the interface between task design and enactment.

- William Schmidt describes the development of a textbook content metric that can be used in longitudinal studies to map and measure the curricular experience of individual students;

- Christine Proust proposes a historical perspective on the nature of ‘school documentation’, in terms of design and use of mathematical texts in the scribal schools of Mesopotamia about four thousand years ago. She observes patterns of this documentation across different schools indicating strong institutional conditioning.

The reaction to section 2 is proposed by Malcolm Swan. 

The third section focuses on the use of resources by teachers and students, in-class and out-of-class, and includes studies that explore the influence of the resources’ characteristics on teacher and student activity. Furthermore, the articles in this section consider the interactions between the various educational agents, and the effects of these interactions on the development and design of resources: 

- Carolyn Kieran, Denis Tanguay and Armando Solares study the ‘how’ and the ‘why’ of teachers adapting researcher-designed resources, and in the context of integration of CAS (computer algebra system) technologies. They claim that the way teachers engage with the resources, and even on-field adaptation, rests on teacher knowledge and beliefs;

-Using classroom videos, Dominique Forest and Alain Mercier analyse how teachers can organise their pedagogic practice and student interventions drawing on language and gestures. They show how classroom videos can become resources for teacher professional development and research. 

- Sebastian Rezat focuses on textbooks, considering teachers’ and students' use of textbooks. He establishes links between teacher’s use of mathematics textbooks effecting students, and vice versa, and argues that students’ use of resources must be considered as an important aspect within teachers’ documentation work; 

- Maria Trigueros and Maria-Dolores Lozano study documentational geneses of teachers working within Enciclomedia, a national project in Mexico that offers a particular online resource. They identify developments in terms of teacher documentation systems and of teacher pedagogic practice, which includes the use of the digital means offered and supported by traditional textbooks; 

- Paul Drijvers uses and further develops the concept of orchestration. He argues for a specific focus on what happens in class, the didactical performance, and identifies types of orchestrations. He investigates factors leading teachers to retain a given type, and conditions for evolutions and development. 

The reaction to section 3 is proposed by Luis Radford. 

The fourth section of the book focuses on the collaborative aspects of teacher documentation, considering that teachers are in contact, and work, with various groups and communities in their professional lives. In this section concepts are introduced that illuminate the influence of the nature of groups and communities, the particularities of the processes of documentation within groups, and individual-collective relationships. The articles in this section identify various potential roles and interventions of collaborative teacher documentation in mathematics teacher education.

- Carl Winsløw proposes a comparative study of two kinds of teacher collectives: lesson studies as a means for professional development of mathematics teachers in Japan; and Danish high school teachers’ collaboration in the setting of multidisciplinary modules. He introduces, and provides evidence for, the importance of didactic infrastructures, their constraints and affordances in terms of teachers’ collaborative work in preparing, observing and evaluating their teaching. 

- Ghislaine Gueudet and Luc Trouche extend the documentational approach of mathematics didactics presented in chapter two by emphasising the importance of collective aspects in teachers’ documentation work. Drawing on the notion of ‘communities of practice’, they introduce the notions of community genesis and community documentation genesis, and study the relationships between the different kinds of geneses. 

- Jana Vinovska, Chrystal Dean and Paul Cobb problematize the rhetoric of teachers as instructional designers. All teachers engage in documentation work; but the ability of designing coherent instructional sequences requires specific support and professional development. 

The reaction to section 4 is proposed by Barbara Jaworski.

Deborah Ball offers a general view on all contributions.

The conclusion section presents a synthesis of the book's main results, organized under six headings.  The authors of the different chapters provide different lenses to view the interactions between teachers and teaching resources, and the implications for teacher professional development. These different views come together in the book, resulting in the emergence of a new theorisation of teacher documentation work, with the identification of salient issues, and suggestions for major changes as a consequence of the evolution of the available resources. 

