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Introduction
The ‘documentational approach’ (Gueudet & Trouche, 2009) studies teachers’ professional evolution, by focusing on the resources, their appropriation and transformation, either individually by a teacher or collectively by a group of teachers. Looking for resources, selecting and designing mathematical tasks, planning their succession, managing time and available artifacts, are aspects of what Gueudet & Trouche name mathematics teachers’ documentation work and refer to teachers’ activity outside the classroom. They consider that this part of teachers’ work with resources, is strongly connected with what happens inside the classroom and is located at the core of teachers’ professional activity and development. Before analyzing documentational approach, reference should be made to the main concepts which are at the center of this approach: resources and teachers’ professional development or change. 
[bookmark: _GoBack]Adler (2000) claimed that resources in practice and context need to be considered as an important theme in mathematics teacher education and should become a focus of attention. Especially, mathematics teacher education programs need to work with teachers to extend common-sense notions of resources beyond material objects and include human and cultural resources. Material resources include technologies (chalkboard, calculator, computer, copier), school mathematics materials (textbooks, geoboards, computer software), mathematical objects (proofs, number lines, magic squares) and everyday objects. Human resources refer to persons (teacher’s knowledge base, parents) and processes, such as collegiality. Finally, the most important cultural resources are time and language. According to Adler, the functioning of a resource in and for school mathematics lies in its use in context, and not in the mere presence of the resource. She describes the ‘resourced teacher’ as a teacher acting with material and socio-cultural resources and not simply as a teacher surrounded by material resources. 
This perception is in accordance with what Remillard (2005) - in her literature review of research on teachers’ use of curriculum material - names “curriculum use as participation with the text”. One characteristic of this type of research is its attention to the effect on the teacher, as it studies not only how teachers engage with, use, shape, adapt, and interpret curriculum materials but also consider how teachers change or learn from the use of these resources. 
In this line of research - despite their specific interest in digital resources[footnoteRef:1] - Gueudet & Trouche (2009) examine the use of resources as a whole, including digital and non-digital pieces, which are not necessarily limited to curriculum material. They believe that a resource is never isolated, thus they use the term ‘set of resources’ which describes everything included in teachers’ documentation work: discussions between teachers, orally or online, students’ worksheets, a textbook, a piece of software, or ‘‘things’’ that ‘‘interfere’’ with the teaching activity, such as a student’s reaction (Gueudet & Trouche, 2012). Ruthven (2008) introduced the term ‘resource system’, in order to describe part of the key components that structure the context of classroom practice. However, Gueudet & Trouche (2009) believe that this term suggests an a priori structure of the resource sets and choose instead the term ‘set of resources’, which denotes a conception of resources not as a static body that guides instruction but rather as a set of objects amenable to changes and modifications depending on the teacher’s didactical design. [1:  Digital resources for the teaching of mathematics are: Hardware (computers, interactive whiteboards), Software (spreadsheets, dynamic geometry systems), Online resources (a generalized availability, different kinds of websites: commercial, individual, collective, institutional). ] 

Gueudet & Trouche (2009) adopt a broad view of teachers’ professional change - not limited to the use of new material - which includes change of many connected components or processes of the teaching practice, such as teachers’ professional knowledge or beliefs. They don’t distinguish between the different kinds of knowledge, mentioned by other researchers, but consider teachers’ knowledge as a whole, leaving this distinction as a challenge for further refinement of their theory, which deserves specific study. 
The ‘documentational approach’ 
The work of Gueudet and Trouche on teachers’ documentation is inspired by the theoretical construct of ‘instrumental genesis’ grounded by Rabardel (1995). He distinguishes an artifact and an instrument, considering the former as a socio-cultural means provided by human activity, offered to mediate another human activity. Typical examples representing material and non-material artifacts are a bicycle, a computer, and a given language. An instrument derives from an artifact, when a subject gradually appropriates the artifact during his/her activity with it and this process named ‘instrumental genesis’. Thus, human instruments not only contain components from artefacts themselves, but also components from users’ utilization schemes[footnoteRef:2], which are always dependent on the situation (cultural and social aspects as well as time-dependent ones) (Rabardel & Waern, 2003). Gueudet and Trouche represent the distinction between artifacts and instruments by the formula: Instrument = Artifact + Scheme of Utilization. Instrumental genesis involves two main processes: the affordances and constraints of an artifact influence the subject’s activity in a process called instrumentation, while the subject determines the way the artifact is used and shapes it in a process called instrumentalization. [2:  Vergnaud (1998) used the term ‘scheme’ to describe students’ cognitive development through an activity. He defines a scheme as the invariant organization of behavior for a certain class of situations. It comprises goals and subgoals, anticipations, rules of action, of gathering information and exercising control, and possibilities of inferences. It is structured by operational invariants, which consist of implicit knowledge built through various contexts of utilization of the artifact. 
] 

Based on these theoretical principles, Gueudet and Trouche, developed their approach, distinguishing resources and documents, by parallelizing resources as artifacts and documents as instruments. Thus, an existing resource (or a set of resources) can be a starting point for a teacher’s documentation work: he/she develops schemes of utilization of it, for the same class of situations across a variety of contexts, through the process of documentational genesis. This process can be clear, with the following example: It is a matter of everyday routine, to propose students a specific homework for a given unit. For this class of situations, the teacher has to gather and choose resources from textbooks or from a previously given set of exercises, in order to propose a list of exercises, specified for the needs of the given class. This process is dynamic, as this list can be further modified, according to what happens during the implementation in the classroom, before using it with another class during the same year, or the next year. Thus, the document develops throughout this variety of contexts and incorporates all the possible lessons that the teacher has in mind when preparing her teaching (Gueudet and Trouche, 2012).
Seeking the operational invariants underlying the development of this document, we can distinguish general like ‘the homework must be extracted from the textbook’, or more precisely linked with the mathematical content of the specific unit. Gueudet and Trouche claim that these operational invariants can be inferred from the observation of invariant behaviors of the teacher for the same class of situations across different contexts. The role of teacher beliefs and experiences is crucial for the development of the document. The formula here is: Document = Resources + Scheme of Utilization.
A scheme of utilization integrates practice (how to use selected resources for teaching a given subject) and knowledge (on mathematics, on mathematics teaching, on students, on technology). It combines elements of stability (‘for teaching this subject, I use to…’) and of evolutions (for adapting to new context, new resources, new curriculum…) (Gueudet and Trouche, 2011). Schemes of utilization of a set of resources entail both an observable part and invisible aspects. The operational invariants are the invisible aspects which determine the cognitive structure guiding the action. The observable part corresponds to the regularities in the teacher’s action for the same class of situations through different contexts. Gueudet and Trouche these rules of actions ‘usages’ and make a distinction between ‘utilization’ and ‘usage’, as the former indicates that a teacher’s work on resources for a given class of situations is not characterized by a stable behavior, while the latter corresponds to a stable organization of activity, and is part of a scheme. Thus the formula can be modified: Document = Resources + Usages + Operational Invariants. Gueudet and Trouche (2009), represent the process of documentational genesis with the figure 1 (p.206):
[image: ]
Gueudet and Trouche (2011) emphasize on the different kind of interactions through which documentational genesis develops: interactions between teachers and resources (instrumentation vs. instrumentalisation), between teacher and students, between teacher and colleagues, that can be supported by digitalisation (e-mails lists, blogs, websites, etc.) for communicating and sharing resources with colleagues. 
This process must not be considered as a transformation with a set of resources as input, and a document as output, but as an ongoing process, during which a document developed from a set of resources provides new resources, which can be involved in a new set of resources, which will lead to a new document etc. Gueudet and Trouche (2009) describe the relationship between resources and documents as dialectical, and represent it by a helix, through time (Fig. 2, p.206).
[image: ]However, Kieran (2009) wonders whether or not documentational genesis could be viewed as a set of transformations, albeit interrelated. According to her, a fine-grained zoom-in on a much smaller part of the helix (a point or a short arc) might also contribute to a deeper understanding of when and how instrumentation and instrumentalisation take place and how these processes influence teacher’s interaction with resources. Thus, the determination of the operational invariants is anticipated to shed light to these arcs, but – according to Gueudet and Trouche - it requires observation of the teacher’s action on a long-term basis, in order to identify the rules across several events corresponding to a given class of situations. Operational invariants can be inferred from the usages, and must always be seen as possible interpretations.
Finally, another element of documentational approach is the importance attached to the set of documents developed by a teacher in his/her professional activity, which constitute a system. Gueudet and Trouche hypothesize that this documentation system and the teacher’s professional practice evolve together, and the study of a teacher’s documentation system allows a better understanding of his/her professional development: a teacher’s world influences the development of his/her documentation system and the documentation system reveals features of the teacher’s world. However, the detailed description of this system is a research field which deserves further study. 

Methodological issues
The documentational approach, instead of locating the essential part of teachers’ activity in class, proposes to consider their documentation work (in and out-of-class) as the core of their activity and the driving force of their professional development (Gueudet and Trouche, 2009). Gueudet and Trouche (2009a) believe that capturing teachers’ documentation work requires specific methodologies, work in and out of class, and long-term processes. They propose three principles, in researching teachers’ development through the magnifying glass of their documentational geneses Gueudet and Trouche (2011): (a) The reflexive investigation principle: understanding long-term processes as documentational geneses implies long-term follow-up, in and out-of-class. This necessary long and continuous follow-up needs the design of tools that will support the teacher’s look on her own work, like a logbook fulfilled by the teacher herself (describing her documentation work), the gathering of her resources, interviews and classrooms observations. (b) The design-in-use principle: any resource evolves through its use by a teacher, along instrumentalisation processes. (c) The collective principle: a documentation work is never isolated. Understanding this documentation work requires to exploit the interrelations between peers within different collectives that a teacher is part of. These principles can also be considered as principles for the design of a teacher training program, organized around the documentation work of the trainees: such training should support a reflexive stance; it should propose the design of resources by teachers, their use and their continuous revision; it would also gain of exploiting the potential of collective documentation. 
Further research is clearly needed (Gueudet and Trouche, 2009a). The issue of collective documentation work causes particular processes: its study raises the question of collective documentational genesis and documentation systems, and creates new theoretical needs. The documentational approach is also necessary to be studied in different teaching contexts: primary school, tertiary level; diverse countries; and also outside the field of mathematics. Further studies are also needed to complement the elementary concepts of the documentational approach. Proposing categories of operational invariants permitting refinement of the analysis of schemes and investigating the structure of the documentation systems for individuals are fields which need to be investigated as well (Gueudet and Trouche, 2009).
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