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1 Challenges of policy, curricula and assessment implementations 
(Ana Isabel, interactions with Paul, 2600 words)

1.1 General view on policies and curriculum changes

The incredibly rapid development and dissemination of technology in society, has inevitably led to policies that aim to incorporate technologies into education. Many of these policies have been guided by illusions of “digital power”. In its World Report, UNESCO (2005) acknowledges the promising potentials offered by a “reasonable use” of technologies for human development and building more democratic societies, though it is concerned by the many obstacles for this, most particularly those that arise from the digital and cognitive gaps. 

Though there is a generalised political discourse that emphasises the “need to incorporate”, there seem to be limited visions on “how” to carry this out; as Fonseca (2005) points out, there are no universal agreements on a path to guarantee the changes desired from this incorporation.  

Concerning mathematics education, this is a field that has been traditionally one of the first to incorporate technologies. Since the 1960s, digital technology has been used by mathematics researchers (Assude et al., 2010). In the UK, in the early 1970s, even before the advent of microcomputers, computer programming was part of the mathematics O-level syllabus, and for a couple of decades it was generally accepted  « that computers and mathematics have a special relationship with one another » Wood and Ball (1985, quoted by Pimm & Johnston-Wilder, 2005 ;  p.10-11). The popularity of Logo, following the publication of Mindstorms (Papert, 1980) led to its inclusion into mainstream schools and programmes in the 1980s and early 1990s in many countries including the USA and UK (see, Agalianos, Noss & Whitty, 2001), with particular potential for developing mathematical thinking.

As is evident already in the first ICMI Study carried out in 1985 (Cornu & Ralston, 1992), other technologies, such as calculators, spreadsheets and dynamic geometry, also provided great potential for mathematics education. Thus, many of the first policy and curriculum changes addressing the incorporation of technologies into education, were in the area of mathematics education. 

In developing countries, technology has been part of the national educational policies. 

For example, in the USA, since 1989, the National Council for the Teaching of Mathematics recommended that calculators and a computer per classroom should be permanently available (NCTM, 1989; see also Mundy & Breaux, 2008), and since 2000, technology is one of the main principles of its Principles and Standards: “Technology is essential in teaching and learning mathematics; it influences the mathematics that is taught and enhances students’ learning  (NCTM, 2000; p. 24). But as Mundy and Breaux (2008, p.430) point out: “this is a bold statement that begs for a more elaborated discussion and justification of technology use”. 

[According to Assude et al. 2010] 
in France, “mastering common information and communication technologies” is considered on of the major seven competencies of the French curriculum (MENESR, 2006).

Pimm & Johnston-Wilder (2005) give an intesting historical account of the inclusion, policies and relationship of technology in and with school mathematics in the UK, as well as its evolution, from the first calculators, computer programming, up to the recent interactive whiteboards. 

Ghislaine’s suggestion: also mention (or perhaps even develop as a specific example). Ruthven’s work about calculators? (see Ruthven et al. 1997, see –in French- the text of the “table ronde” organized in Paris in september 2008, Artigue et al. 2009, I find it useful on several points, in particular about policies)

Third world and developing countries also recognise the need for technology integration into schools. Julie et al. (2010) describe some regional developments of access and implementations of technologies; for example: In Hong Kong, the SAR Government made a decision in 1997 to transform the school educational environment into a technology-rich setting with a five-year ICT education strategy. In South Africa, the Department of Education set out, in 2004, to make every South African learner ICT capable by 2013, though the problem of the technology gap is still a big obstacle. In Latin-America, three types of integration of digital technologies into schools are explained: 1) due to the initiative of individual teachers and/or schools; 2) privately-funded projects (e.g. by IBM, Microsoft, Intel, etc.); and 3) government-sponsored projects; and a vision is given of large-scale projects in Brazil, Costa Rica, Chile, Mexico, Colombia, and Venezuela, highlighting the difficulty of such projects. That paper concludes by stating:  

The outstanding similarity is the acceptance at political and bureaucratic level of the use of digital technologies for mathematics teaching and learning in all the countries. However, the translation of policy into practice is a much more daunting task. Both human and physical, for example, resource constraints, given the differential economic realities of the respective countries, partly account for this phenomenon. This differential realization of access is nothing new but in terms of quality mathematics education for and by all, it is brought to the fore much more starkly. […] Even under massive government implementation, there remain unequal access, unequal resources, and sporadic use of the digital technologies in schools. Political decisions and administrative issues also affect the implementations, the quality of the training of teachers as well as its continuity and that of the projects themselves. (p. 380)

More recently, many developing countries have ordered hundreds of thousands of OLPC (One Latop Per Child) laptops, particularly Peru, Uruguay and Argentina, as well as Rwanda. However, activities with these machines, teacher training, and impact on (mathematics) teaching and learning is unclear. 

While in the 1970s and 1980s there seemed to be a strong relationship between technologies and mathematics, in the past two decades the emphasis of policies seems to have shifted to access to technology, rather than meaningful integration of technology for mathematics teaching and learning, despite the political discourse. There is often a focus on providing schools and pupils with technologies (as in ordering OLPC laptops), or on computer “literacy” (“Techno-Mathematical Literacy”), which in many countries implies learning pervading software like MS Office. For mathematics, technologies are now more generally used as tools for modelling, visualization, and presentation, or for their computational power, to assist in existing traditional mathematical practices
; rather than to enhance mathematical thinking, harness technologies for new way of thinking about maths and/or of school mathematical practices. 

It is also interesting that, while 30 years ago, curriculum implementations such as the ones in the UK, favoured computer programming (e.g. with Logo) as a means to develop mathematical thinking, this tendency of “constructing” with technology (e.g. programming), and a move towards deep educational transformations (often inspired by the Logo philosophy) has shifted (at institutional and policy levels) in the past 15 years to “using” technology, linked to the evolution of the nature of the technologies involved (e.g. the development of online resources, websites, and the possibilities of networking). As computer science evolved, school mathematics distanced itself from that area. Ruthven (2008, p.99) further explains this shift, recounting in particular the shift away from (Logo) programming:

the rise of Logo during this period was facilitated by an educational climate receptive to progressive educational ideas... the majority of classrooms took up Logo as part of an incremental view of educational change and were quick to absorb it into existing modes of work. Logo became a reinforcing agent of the traditional rather than a vehicle of the new (Agalianos, Noss & Whitty, 2001, p. 497).

In terms of disciplinary congruence, during the period of Logo’s rise the “algorithmic thinking” associated with computer programming was being proposed as a modern equivalent of Klein’s “functional thinking” … However, this position failed to achieve widespread acceptance, and lost ground as a wider range of software became available with new types of user interface which pushed programming into the background. …. In terms of adoptive facility, like most computer-based resources over this period, the lack of a viable platform suited to conventional classroom use was an important barrier; it is notable, for example, that successive TIMSS surveys have shown much higher levels of access to and integration of calculators in secondary school mathematics compared to computers. Finally, in terms of educational advantage, the perceived value of Logo diminished as the place of more open and extended work in school mathematics was downplayed … ; equally, in this context, the lack of strong alignment between the expression of many mathematical ideas in Logo and their recognized curricular form became more acutely perceived as problematic. 

The above narratives illustrate some of the social, adoptive, practical and other factors that have affected the way in which technologies are implemented and the policies concerning them. Many other factors come into play (as those mentioned above by Julie et al, 2010) that create a gap between political will and school and teacher implementation (Ruthven, 2007). Assude et al. (2010) classify the factors influencing this contradiction to include the social and political level; the mathematical and epistemological level; the school and institutional level; and the classroom and didactical level. Some of these factors are discussed by Trigueros & Sacristán (2008). 

1.2 Specific examples of attempts of policy implementation of technologies in schools and curricula

Teaching computer and digital sciences in France, see for example: http://education.weka.fr/flash-education/informatique_et_sciences_du_numerique__un_enseignement_optionnel_en_terminale_s-3623   

Netherlands (Paul will offer some examples of this approach): more focus on modelling and on approximations, due to graphing calculator technology.

It is worthwhile taking up the case of Mexico in terms of its national policies for the integration of technologies for mathematical teaching and learning. In the decade between 1997 and 2007, Mexico launched two very opposite initiatives in this respect: The EMAT-ECAMM program and Enciclomedia. 

The first of these programs was the Teaching Mathematics with Technology (EMAT) program (which later included the Teaching Science through Mathematical Modelling –ECAMM – program). It was launched in 1997 by the Mexican Ministry of Education (SEP) in collaboration with several research institutions in order to introduce the use of digital technologies for mathematics  into junior secondary schools (children aged 12 to 15 years old). The aim was to put into practice a meaningful use of those technologies using a constructivist pedagogical model that would improve and enrich curricular content; and go beyond the curriculum and give early access to powerful ideas. Thus, it was meant to use technologies to transform educational practices from the traditional top-down approach to include bottom-up practices.

It was a research-based program, designed to be implemented systematically from small scale implementations (with 8 schools in 1997) gradually building and expanding over the course of several years (e.g. by 2003, there were 731 schools), towards massive implementation, while preserving the quality of teacher training and of practice of the models in the classrooms; the ways of expansion were multiple: 1) in the number of participating schools, teachers and students; 2) in regional coverage; 3) in the tools being used; 4) in curricular topics; 5) in school levels; and 6) in secondary school modalities (e.g. regular schools, technical schools, “tele-secondary” schools). 

 The design of the pedagogical model, the choice of tools, and the activities was carefully carried out by researchers, both Mexican and international from top institutions in the world (who served as external international experts and advisors), taking into account results from studies in computer-based education for the practice in the “real world”. For the pedagogical model, much of the philosophy and pedagogy underlying the design of mathematical microworlds (Hoyles and Noss, 1987) – which takes into account, not only the technical component, but the learner, the pedagogical and teacher components, as well as the contextual and social setting – was present in the design and recommendations for the EMAT laboratories. Thus, emphasis was put on the changes in the classroom structure, such as the requirement of a different teaching approach and the way the classroom needs to be set up: from the physical set-up of the equipment, to the collaboration between students, to the role of the teacher (as mediator and guide), to the pedagogical tools (e.g. worksheets (Ursini & Rojano, 2000). In particular, the pedagogical model emphasizes a collaborative model of learning, with students working in pairs or teams for each computer (and the classroom computers set-up in a horseshoe fashion) for promoting discussions and the exchange of ideas. A main criterion for the choice of software and tools was to have universal open tools (flexible enough so that they could be used with different didactical objectives); thus, Spreadsheets (Excel), Cabri-Géomètre, SimcCalc-MathWorlds, Stella, and the TI-92 algebraic calculator, and later the Logo programming language, were selected. (The addition of Logo, in 2001, meant a return to the constructionist ideas of the 1980s, yet it proved to be very enriching in many schools, where often it became a students’ favorite, and also enhanced and complemented the use of the other tools).

As to the EMAT activities, these are organized through worksheets that aim to lead students to reflect on the work carried out with the technology and to synthesize it so that they can communicate it. The activities (piloted for over 3 years) of EMAT (and the parallel sciences programs) are laid out in 16 books (most of them available for download at www.efit‑emat.dgme.sep.gob.mx) that give a complete curricular development. The worksheets are intended to promote the model of collaborative work in the classroom. The sequences of activities were designed taking into account evolving lines in the different curriculum contents. For instance, for the mathematical activities: from arithmetic to algebra; from intuitive to exploratory dynamic geometry; from static descriptions to variation models; from solving closed problems to modeling.

Despite many difficulties (see Trigueros and Sacristán, 2008) of this implementation in the real-world, this was a groundbreaking program in Mexico. Furthermore, a minority of teachers who have appropriated themselves of the pedagogical model over the course of many years, have been able to integrate the use of all the tools. Such is the case of the “Painless Trigonometry Projects” (see Jimenez-Molotla & Sacristán, 2010) developed by a couple of teachers with basis on the EMAT tools and activities. These teachers built on some of the EMAT activities to build long-term projects for young 12-13 year-old students that would require trigonometric concepts and ideas, such as the construction of computer models of pyramids and more recently, the Eiffel tower.  
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Complementary trigonometry explorations and constructions with Cabri, Excel and Logo
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A student’s representation of the Eiffel tower in 3D Logo

In contrast to EMAT, Enciclomedia, was a political decision of very ambitious, from the start, massive implementation (in 2004-2006) in grades 5 and 6 of primary schools of digitalized textbooks (for all school disciplines) with accompanying digital resources (and of providing interactive whiteboards to all schools in that level). As Rojano (2011) explains, for this project, a huge amount of topic-specific interactive resources (applets) was produced in a very short time; this was criticized by some specialists as excluding universal tools (such as those included in EMAT) that could be appropriated for other purposes by both teachers and students. Trigueros and Lozano (2007) provide a vision of this production of interactive resources for the mathematics curriculum. One of the most successful (and popular) mathematics resources from the mathematics Enciclomedia program is La Balanza  (“The Scale”), where users input numbers (e.g. fractions, decimals) and through the scale metaphor can understand notions such as that of equivalent fractions. Trigueros and Lozano (2007) found that this applet gave students and teachers freedom to explore mathematical situations while providing interesting mathematical activities and challenges. 
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However, the rush with which Enciclomedia was implemented resulted in its having coming short of its ambitious aims in many respects, despite some successes (such as the example above). Rojano (ibid) explains that there was an obvious jump from resource availability to its use in the classroom without giving teachers the chance for experimentation and appropriation of the tools, as is conceived in the instrumental genesis theory. She adds that a gradual implementation would have allowed for feedback from research as well as for including and linking with other types of resources, such as those from EMAT. 

With a change of government, in 2007, federal support for both EMAT and Enciclomedia was discontinued. However, EMAT has continued in many states supported by the local state governments; and in other parts of the country more and more teachers use the program materials often simply because they find them useful – the long term implementation seems to have built deep roots. In some states teachers have formed communities of practice, hold monthly workshops and continue to develop new materials as well as activity books that integrate the original EMAT worksheets for different tools into a sequence in accordance to the curriculum.
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 As to Enciclomedia, its resources are now limitedly available with some teachers and users still using them, but the government position now views Enciclomedia as a transitional program (Rojano, 2011) with much more limited and different aims from those of the original project. 

 Other examples

Examples that point to issues of type of use (see section 1.1), issues of access, equity and factors of implementation

In France, for example, there are, since 2005, official policies directing at addressing special-needs students, adapting digital technologies for this population and attempting to facilitate and amplify their use. http://www.educnet.education.fr/contenus/dispositifs/priorites/scolhandi


G: Perhaps mention specific software, for children with special needs, for example software for visually impared students etc. ? See for example the work by Dominique Archambault, and the Tiresias network http://www.tiresias.org/research/researchers/archambault.htm

1.3 Assessment policy

Little has been done in this area? Discuss challenges for assessment

Mainly online assessment rather than assessment of math tasks that involve using technologies

Stroup and Wilensky (2000) critique standard models of assessment claiming that they are, in particular, incompatible with the constructivist perspective, and suggested ways in which computational technologies can be employed to create richer assessment methodologies to both correspond more closely with constructivist theories and provide a deeper account of learner’s development.

Even for the ICMI Study 17, it was difficult to include a comprehensive review of assessment for the use of technology, rather than using technology, and in particular of assessment policies. In that study, Sangwin et al (2010) provide an example of computer use for automatically assessing student’s answers.

Leigh-Lancaster (2010), with the aim of providing an outline of how curriculum and assessment congruence considerations have been addressed in the context of the incorporation of CAS technology into upper secondary mathematics curriculum and assessment, in particular examinations, since the year 2000, in one region of Australia, also gives a broader perspective of the challenges and experiences of assessment that is congruent with technology integration in mathematics programs.

Include Lesh’s “Thought-revealing activities”??? 

Struggle in Scandinavian countries (Paul’s input here) to find good tasks for their national examinations in which students are allowed to use laptops. 

Same thing in France: an attempt to organize an « experimental test » at the baccalauréat in mathematics; the national authorities finally gave up, too difficult to organize the test and its preparation in class 

Reference: http://educmath.inrp.fr/Educmath/en-debat/epreuve-pratique/ (in French, except John Monaghan’s contribution, in English).

Part 2 Resources profusion, opportunities and questions for policies and practices

Insert articulation with section 1, and adjust with the introduction

Searching for the word “mathematics” in any Internet research engine sends several millions of answers. Websites, software, videos, texts, discussions on forums; about mathematics, about their history, their teaching are available online. We consider here that all this material (and probably more than it) can constitute resources for the learning and teaching of mathematics, have them been designed in this objective or not (Gueudet & Trouche 2009). Nevertheless, we focus in this section on curriculum resources, designed for mathematics students and teachers. Curriculum material has always been a central issue for educational policy, often seen as a way to influence what happens in the classroom (Ball & Cohen 1996, Pepin 2009).
 While traditional textbooks remain central, digital textbooks are developed, and the wide range of other available digital resources raises new policy issues. 

We study here more precisely two articulated questions:

· which are the design modes of these new resources: which designers, which processes?

· how is the quality of the resources assessed: which criteria, which assessing authority, which link between quality and design mode? 

We discuss these issues, drawing in particular on two examples of innovative projects, in the two sections below.

2.1 Towards new design modes?

No technical obstacle hinders the design of online resources. This is naturally the major reason for their profusion, observed in most countries. Each individual or group can quite easily design a website, and broadcast resources. The networking possibilities foster the development of online communities, designing resources. The Geogebra
 community (Hohenwarter et al. in press) gathers teachers and researchers all over the world, designing resources, organizing training sessions, conferences around this free dynamic geometry software. In France, the website of the Sesamath association (see table 1) records more than 1.3 million connections each month. It offers various kinds of resources in mathematics, for grade 6 to 10. 

Table 1. From drill-and–practice to virtual environment: Sesamath, an online teacher association in France

	Sesamath
, an online association of mathematics teachers (most of them teaching from grade 6 to 9) in France, is born in 2001. Its spirit is summarized on its website as “Mathematics for all”. It offers free resources, of several kinds: online exercises, a dynamic geometry software, lesson files, online textbooks etc. 

It started with a gathering of around twenty math teachers, mutualizing personal websites, then designing together a drill-and-practice software, Mathenpoche, covering the French national curriculum for grade 6 (Gueudet & Trouche 2010). 
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“Fill in with the missing number”, a Mathenpoche exercise for Grade 6

Mathenpoche was immediately very succesful, used by many teachers and students. In some places, the local educational or political authorities supported its development by offering dedicated servers. The association grew, up to a hundred members; an active involvement in the resources design was (and still is) a condition to be a member.

Several changes happened between 2005 and 2006. Educational researchers started to study Sésamath productions, Mathenpoche in particular (Gueudet 2008). More generally, the association developed collaborations with researchers (Kuntz et al. 2009) and the resources designed integrated outcomes of these collaborations. At the same time, the association decided to develop textbooks. These textbooks where written with teachers outside of the association, using a distant platform. The textbooks, freely available online, where also published on paper, and sold half of the price of other textbooks. The commercial publishers attempted legal actions; the educational authorities started in some places to be reluctant, about the importance taken by the Sésamath resources. 

The development of the association activities went on, with a website, Sésaprof, for the contribution of users to the design of resources (Sabra 2009). The main current Sésamath realisation is LaboMEP, a virtual environment where teachers can choose various kinds of activities: online exercises, dynamic figures, extracts of textbooks. They can associate them, address them to specific pupils, amongst others. 

[image: image6.jpg]5 2PrOF 88 Ghislaine GUEUDET [ Professeur | &3 Déconnexion @ Prof || MEP || LaboMEP

Ghislaine GUEUDET - (DIV) Tufm Bretagne (Rennes) | Déconnexion @

Glasses Acouell [ BeAE s goupes

Exercices Mathenpoche L Ta] | mes ressources

s Mathenpoche LaboMER va ancors considirablmant évolusr et nous vous proposerans ds nouvelles fonctionnalités =u fil des mois. Si 0B J > Mo
aloré nos sifors e cantréls vovs constaties Une anomEle, Mars de mous 21 Svert ua 18 en - Coniacts
Bblothéque et Ressources partagées i el e 4 ressources.

4 Geercces cacugce e e e e e e e e e @ conven
8 Quadricale: correspondants sux questions les plus posées. Avant toute question, merci de consulter I'<Aide» (an bss). Vos questions, @ combien ?
et e e ok s S Trperaen s S Sombsant s ammehorr LabaMES, - ot

38 Le croupier

8 e taps ce cartes B
T

8 compiemerts e

8 es tagires e
e S o i o s e e Sy S A e A e i e e S

& Quadricalc nversé Mathenpoche.

8 Le bon rectangle.

Pendant 5 ans, des snseignants de I'académie de Strasbourg ont collaboré pour la traduction, en langue.
8 Double allemande, da tous Ie= sxrcicas Mathanpochs pour les nivasux 62 St Sa I <agit d' Anne-France Acdiari,
& Le chocolat 1 Brigitte Anstett, Dominique Beringer, Michile Boll, liadja Bolz, Séverine Ceamay et Phillppe Steinmetz. Ces
B e xercicas vont &ire progressivement intégrés 3 LaboMER.

2 Chute de nombres Vous trouversz par sillaurs ci-contra dix <Exercicss Lingot qus nous aurans prochainemant loccasion da vous

i présenter on datails

8 Longueurs et aires C5té outils, allez découvrr les nouveautés (elles aussi en phases de test), n particulier loutil GeoGebra st s
s possibiits dinsérer une pags Intermat 3 vos séances.

Sésamath

Actuslités

50/01 Officiel - LPC grilles de référancas palier 3
22/01 Officiel - LPC Griles d référances paliers 1-2

15/01 Officiel - accompagnement personnalisé au lycée

26/12 Enseignement - Voie Professionnalle - ressources maths
12/12 Sésamath - MathémaTICE ne23

Lastuce du jour

Tous les exarcices st menus qus vous créez peuvent dtre visibles par vos colliguss (du méme étsblissemant) vis loption
Montrer aux collagues (chc droit sur 'exercica ou & manu dans Mes ressources).
Vous ratrouverez les ressources partagées dans Bibliothaque et Ressources partagées. =

Excrcices Papier [ B[ Messéances

Animations

Options  Contacts et

B DIDENE s e





LaboMEP, a virtual environment for the teacher


In France no “official” online resource exists. Files can be downloaded on several official websites, but they only concern specific topics. On the opposite, as evoked above, in Mexico the Enciclomedia project (see table xx) is piloted by the institution, with an aim of supporting teachers with the online equivalent of a textbook; the Enlaces
 project in Chile has similar features. While new, bottom-up, modes of design emerge, the traditional centralised modes of expert production, for system-wide dissemination still exist. 

The design of free resources by online associations is an important economical stake, raising an issue of competition with commercial resources (in the countries where commercial teaching resources are allowed). In some countries the institution itself designs resources, or propose to teachers an involvement in the design of resources, competing with the commercial productions. In the Netherlands, the Wikiwijs website offers resources xxx complement from Paul needed. 

Nevertheless, the situation is more intricate than a mere bottom-up vs top down, or private vs public confrontation. One of the roles of the institution can be to support the design of resources by different communities, in particular by proposing adequate training modes (see part 4). Associations can be involved in projects proposed by the ministry of education, or supported by private editors. Moreover, communities can gather members with different positions: “ordinary” teachers and expert teachers (with a status of teacher trainers, in some countries), researchers (as in Enciclomedia) etc. 

The design of resources is an important issue for educational research; not only because of the need for research, to enlighten the new design modes, but also because of the active involvement of researchers in the design. This involvement is nested within a long tradition, both in the field of research on technologies, and in the field of task design (Watson & De Geest 2005). The digital networks offer new possibilities, for large projects associating teachers and researchers. We discuss below (table 2) the case of the Intergeo project; the National Center for Excellence in the Teaching of Mathematics
 (NCETM, chap B8 this Handbook) in UK is another noticeable example. In NCETM, the researchers xxxx (waiting for details from Celia). The common work directed towards the design of online resources yields evolutions in the relations between researchers and teachers. 

In this context the notion of authorship becomes blurred. Users send their comments and suggestions, designers modify the resources according to the users contributions. A given resource can have many different versions, and identifying the contributors of one of these versions is often impossible. Moreover, teachers naturally adapt resources to their own use. This process is not new: teachers have always selected parts of textbooks, extracts from students’ productions etc. Nevertheless, the technical possibilities foster it: teachers download files, they can easily copy and paste parts of these to produce their own files. This documentation work (Gueudet & Trouche 2009) leads to view teachers as designers of their own resources; and more generally to reconsider the border between design and use. 

These evolutions introduce a new paradigm, for the design of resources: the resources are never complete, but always involved in design processes. Directing this permanent move towards an increased quality is an essential policy issue, that we discuss in the next section.

2.2 Assessing and improving resources quality

Choosing a resource, for a given teaching or learning objective, is a difficult task. It is linked with the issue of indexation, investigated by many computer science but also educational researchers (Lee et al. 2008).  But the choice problem is not restricted to indexation; the metadata can not certify the resource’s quality (considered both as intrinsic quality and as adequacy with the user’s expectations).

Defining the quality of an online resource, for the teaching of mathematics, is not straightforward. Which criteria can guarantee this quality? Naturally, such criteria have to take into account the mathematical content, the didactical aspects, the ergonomic dimension. Nevertheless, these dimensions do not ensure the ease of appropriation by the user (a resource that nobody uses can hardly be considered as a high-quality resource). In fact this question can not have a general, unique answer. In the Intergeo project (see table 2) quality criteria have been defined, with a focus on the added-value of dynamic geometry, in particular in terms of investigation possibilities for the students. Other criteria could be used for other focuses.

Table 2. Quality of resources for dynamic geometry, the Intergeo project (link with chapter C3?)

	Intergeo (http://i2geo.net, Kortenkamp et al. 2010) is a European project (2007-2010), following a triple aim:

“(1) interoperability of the main existing DGS (Dynamic Geometry Systems); (2) sharing pedagogical resources; (3) quality assessment of resources”. (Trgalova et al. 2010, p. 1162)

Any user logged on the Intergeo platform can propose a resource, which will be immediately published online (more than 3500 published resources in January 2011); this feature makes the quality assessment essential. This assessement in Intergeo draws on the resources users opinion (considering that the intrinsic quality of a resource, and its quality for a given teaching context are different matters, and that only the users opinions permit to take into account this second dimension). 
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Intergeo resources on the platform

The main assessment tool is a questionnaire proposed to the resources users (Trgalova et al. 2010
). This questionnaire takes into account nine different dimensions: metadata, technical aspect, mathematical content, instrumental content, added-value of dynamic geometry, didactical implementation, pedagogical implementation, integration in a teaching sequence, ergonomic aspect. 

The user can choose between answering to a simple version of the questionnaire: (giving an opinion on each of these dimensions); or a detailed version. In this last version, several precise questions correspond to each category, i.e. “are the activities in adequacy with curricular and institutional constraints” (mathematical content), “does DG provide an experimental field for the learner’s activity” (added-value of DG), “does the resource describe possible students’ strategies and answers” (didactical implementation). Some questions correspond to an a priori analysis of the resource; others can only be answered after a test in class. The differents answers are automatically collected and analysed, and lead to a label (a number of “stars”) associated to the resource on the website.

Only some participants with special rights can modify a resource, this modification faces technical difficulties, due to the managment of different versions. Nevertheless, the questionnaire contributed to the improvement of the resources quality, by raising the awareness of designers (who filled the questionnaire as users) on important dimensions of the resources. 




Beyond the choice of criteria, the issue of “who assesses the quality” is also delicate, in particular from a policy perspective. In some countries the educational authorities have developed certifications (in France, the RIP label indicates a resource of “Recognized Pedagogical Interest”). Different kinds of agents can intervene in the assessment process: stakeholders, teachers (expert or not) amongst others. In some cases the Ministry of education calls for researchers, to intervene as experts in quality assessment tasks (as in the Pairform@nce program, section 4). Search for other examples, link with section 1.

Answering the “who assesses the quality?” question drives us back to the bottom-up vs top-down confrontation, and to all the intermediate possibilities. In the Intergeo project, the quality assessment is grounded on the users opinions (but these opinions are expressed by a carefully designed questionnaire). Quality and design issues are intertwined. The involvement of users in the design of a resource, the organization of “design loops” (design-use-users feedback-new design; Hegedus & Lesh 2008) is presented by several authors as likely to contribute to quality, in particular by fostering the resource’s appropriation potential.

Resources, policy and practices

The resources policies are very different, in different countries. Now they all face the same challenges, linked with digitizing. Meeting these challenges certainly requires to associate the resources users, both to the design and to the quality assessment. This can be done by supporting communities involving users, but also researchers; and by developing meta-tools (both for design and for quality assessment). 

Nevertheless, a reflection is needed beforehand to identify the necessary resources. Which resources are missing, for the teaching and learning of mathematics (Chevallard & Cirade 2010)? This question is also a crucial policy issue, which has not been studied by educational research yet.

Moreover, the users of a resource will always re-interpret it, according to their knowledge, beliefs and routines. What is the quality of a resource’s use, how are the quality of a resource and the quality of its uses connected? Insert here articulation with part 3. 

3 Mathematics learning 
and teaching 
spaces 

(Paul, Interactions with Ana Isabel, 2200 words)

The previous section revealed how technology offers new types of access to new types of resources for teaching and learning, and suggests this affects mathematics education. In the present section, we elaborate on this by considering the consequences of this availability for both learning and teaching mathematics. 

Let us first focus on learning. Technology offers opportunities to enlarge the students’ learning spaces. [References to examples of new types of learning addressed in the earlier chapters.] 
As such, it potentially extends the scope of learning, the repertory of forms of learning, and offers opportunities for new paradigms for learning. But what do we mean when we speak about ‘enlarging learning spaces’ for mathematics? We now address some aspects of this multi-faceted concept.

Mathematical learning spaces

What are potential dimensions of an enlarged technology-supported learning space? A first, obvious but non-trivial dimension that technology may bring about concerns the learning space in the literal sense of distance and time: technology offers new means for ubiquitous learning at every moment, at every place. As an anecdotic example, it is nowadays not uncommon to see students sitting in the bus to the university campus watching video recordings of last week’s course on their smart phones. Learning becomes independent from time and location, becomes mobile, and this is an extension of the learning space indeed. Thanks to technology and to online resources in particular, distant learning is nowadays quite common. The learner decides on what, where and when to learn.  

A second, related aspect of the enlarged learning space concerns the opportunities for organized form of out-of-the-classroom or out-of-school learning. Students equipped with handheld devices can go outside to gather real life data that inform their biology or chemistry lessons. More specifically for mathematics, students can use GPS technology for a mobile geometry game on the school yard (see window x).

Example window x: MobileMath game with handheld GPS technology

In this example, taken from Wijers, Jonker and Drijvers (2010), teams of grades 7 and 8 students used handheld GPS devices to play an outdoor game in which they had to construct parallelograms and try to destroy other groups’ geometrical shapes. The map below illustrates some resulting student constructions.
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A third and more subtle aspect of the extended learning space technology allows for concerns the students’ mental learning space
. The use of technology may on the one hand invite mental activity, and on the other hand free students from basic mental activities that may distract from the higher goals but can be outsourced to the technology. Depending on the task, technology may provide space for exploration, for discoveries in micro-worlds, for dynamical investigation of variance and invariance, for design of and links between representations, in short for knowledge construction. Through technology, students can have an early access to advanced mathematical ideas. A point of concern here, however, is that these challenging potentials may turn out to be far from obvious to exploit in every-day mathematics teaching. This being said, a simple example 
is shown in Window xx.

Example window xx: Line-parabola intersections with dynamic geometry
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In this example, taken from Drijvers, Kindt and Goddijn (2010), a parabola intersects a line. We consider the midpoint of the two intersection points. What happens to this midpoint if we move the line parallel upwards or downwards? The above pictures show a ‘film’ of the movement, and suggest that the midpoint is moving vertically. The fourth picture confirms this. But these paper pictures are just suggesting the dynamics; with the technology – in this case TI Nspire, but it could be Geogebra, Cabri, or some other tool for dynamic geometry – students can explore and experience the dynamics of the situation. With computer algebra tools, students can prove that the conjecture about the midpoint moving vertically is true. The screen below shows this proof for the case of the parabola with equation y = x2 and the line with equation y = ½ x + b: the value of the first co-ordinate of the midpoint, m, is independent from the value of b.
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A fourth, interesting aspect of technology enlarging the learning space concerns the opportunities technology offers for collaborative learning. Thanks to online connectivity and social media, communication, exchange, and collaborative work are not limited to face-to-face meetings but can take place at distant. This affects the paradigm of learning as an individual activity and widens the horizon to more intensive online collaborations
. 

Fifth and final, technology also enlarges the learning space for teachers, who are confronted with challenging questions on how to exploit the opportunities technology offers, how to organize the learning, and how to learn to organize the learning? This aspect is addressed in more detail further on in the chapter.

Influenced by these seemingly unlimited learning spaces generated by new technologies, we see emergence of a new paradigm 
for learning. The more classical view on learning as an individual, in-school, linear process is affected by views on learning as ubiquitous rather than in-school, as involving active construction rather than passive reproduction, as a web-like rather than a linear process, as bottom-up rather than top-down, as self-dependent rather than teacher-dependent and as collaborative rather than individual, and, finally, as aiming at conceptual rather than procedural knowledge. 

Even if this new paradigm for learning may sound very appropriate for the 21st century, as well as appealing in the light of new demands for workers and citizens, its realization in classroom practice - within its institutional constraints - turns out to be far from trivial. Therefore, we now consider the exploitation of the teaching space as it is opened up by the availability of educational technology.

Mathematical teaching spaces

If technology has the potential to enlarge students’ learning spaces, how does this affect teaching practice? How to manage the learning spaces as a teacher and how to exploit them? What are the consequences of the new paradigm for learning for educational formats, classroom organization, pedagogical approaches and teaching strategies?

As a point of departure, we consider the most common ‘classical’ teaching practices, which can be divided into whole-class organizations concentrated around the black board – such as plenary explanations, exemplary task elaboration, or reviewing homework tasks – and individual organizations, e.g. the format in which students work individually or in pairs on paper-and-pencil tasks from a their textbook. 

In the previous section, we addressed technology’s potential to enhance ubiquitous and out-of-school learning. This challenges the traditional teaching formats, as it is difficult for the teacher to know what students do and learn. Learning trajectories may take different directions at different speeds. However, technology also offers solutions to this through the availability of student monitoring systems which allow teachers to access students´ online notebooks. This allows for the preparation of face-to-face teaching which takes into account the students’ proceedings and benefits from the different approaches students developed during their out-of-class work. Window xxx sketches such an approach in a teaching practice called ‘Spot-and-Show’. The first way in which the availability of technology affects teaching practice, and thus enlarges the mathematical teaching space, therefore, concerns the opportunity to access student work and monitor student progress through digital means, and to fine-tune the face-to-face teaching to that.

Example window xxx: The ‘Spot-and-show’ teaching practice

In this example, taken from Drijvers, Doorman, Boon, Reed, & Gravemeijer (2010), we consider a teaching practice, in which ICT allows the teacher to access digital student work while preparing his lesson. While he does so, he spots something special in the work of one of the students, such as a remarkable mistake, a misconception, or a surprisingly original solution. The teacher decides to exploit this during the lesson and shows the student’s work to the whole class by means of a projection. Next, he may ask the student to explain his approach or reasoning. Peers can comment and the teacher can explain why he considers this particular solution worth showing. 

As an example of ‘Spot-and-show’, grade 6 students had compared dot graphs of the square and the square root function (see Fig. 7). While answering the question what was remarkable in this comparison, one pair of students had typed in the digital environment: ‘And the square of a number is always right above the root’. The teacher wanted to highlight that the value of the dependent variable is always positioned vertically above the value of the independent and that this has nothing to do with the type of function involved. Therefore, she projected this answer in the classroom. After a whole-class discussion, one of the students said: ”That’s because the line underneath, that’s got a number on it, which you take the square root of and square, so on the same line anyway.”
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As an important aspect of technology supporting learning spaces we identified the widening of the students’ mental space. The question how to exploit this is not an easy to answer. Of course, the students’ mental activity is not stimulated by the availability of technology in itself, but largely depends on the task, the affordances and constraints of the tool, and orchestration of all this by the teacher. As a teacher, one needs to be aware of the subtle interaction between techniques for using the tool and mental activity, as it is reflected in the notion of instrumental genesis (Artigue, 2002). To orchestrate this, new organizational forms of teaching are to be designed. Some studies suggest that teachers are less drawn to whole-class teaching in technology-rich education than they would be in regular lessons (Drijvers, in press). We strongly believe, however, that interactive forms of whole-class teaching are crucial for exploiting, making explicit and reflecting on the students’ individual hands-on experiences. For enhancing such whole-class interactive teaching formats, classroom connectivity tools are available, such as TI Navigator, voting boxes or different types of digital pen technology
. 

The opportunities that technology offers for collaborative learning also opens new horizons for teaching. Does collaborative work count for the assessment? Are students encouraged to use online chat while working on their mathematical tasks, or to have other types of online peer interaction? And how about the teacher himself, is he himself engaged in these types of collaboration? Would an online consultation hour for students increase student – teacher interaction? In short, how to organize student collaboration?
 A second face of collaborative learning concerns teachers’ professional development. Technology may support teacher education through the sharing of experiences and the collaborative design and use of online resources. In this sense, technology also enlarges the teachers’ own learning space. This type of collaboration is further addressed in the next section.

To support teachers in their exploitation of the learning spaces offered by technology, several models are designed. Pierce and Stacey (2009?) offer a pedagogical map, which may guide teachers in their articulation of tools, task and teaching techniques. The instrumental orchestration model (Trouche, 2004; Drijvers & Trouche, 2008) is closely related to the notion of instrumental genesis and distinguishes three aspects of orchestration, which refer to setting up the scene, exploiting it and taking ad hoc decisions. Finally
, Ruthven 
(2007) describes five key components of structuring the context of classroom practice (see window xxxx).

Example window xxxx: Ruthven (2007) key components of structuring the context of classroom practice: 

· working environment

· resource system

· activity format

· curriculum script 

· time economy

To summarize this section, we claim that one the one hand, the availability of technology enlarges students’ learning spaces in several aspects and leads to a new paradigm of learning, whereas on the other hand the exploitation of these opportunities by the teacher is not yet evident. New teaching practices are not yet fully established. We should take into account that, whereas nowadays’ students can be considered as ‘digital natives’, most teachers are learning to speak ‘technological language’ as their second, third, fourth…. language. This brings us to the issue of teacher education and pre- and in-service professional development, which is the topic of the next section.

Part 4 Teacher education strategies, policies and practices (Luc, 1900 words)

ICT opens the horizon for new forms of orchestrations (§ 3), but “the process of orchestrating technology-integrated mathematics learning is neither a spontaneous nor a rapid one” (Healy & Lagrange 2010, p. 288). This requires certainly new teachers’ professional development. To what extent the resources (§ 2) for such a development exist? To what extent the institutions (§ 1) are aware of such a necessity and what are they doing to face it? Finally, is there, about teacher education, a paradigm shift? That is the purpose of this section to examine these questions.

4.1 Teacher education, back to the future

The previous handbook (Mousley et al. 2003, p. 396) has anticipated some major features of the present situation: “There are many ways of using technology in teacher education. Generally, these meet three different purposes: […] the creation and use of videotape, videodisc and multimedia resources […]; varied facilities such as the Internet and communication software packages, […]; the use of computers, calculators and other electronic resources for doing mathematics […]. It is now not difficult to foresee a time when today’s tools for meeting all three of the purposes outlined above will be able to be attended to in one apparently internet-based seamless, interactive technological environment”. This time apparently has come (Window 1), providing freely resources, guaranteed… or not.
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	Window n. Video resources for helping teachers to integrate technology in classrooms

Two philosophies:

- above, iTunes U, a guarantied repositories of videos linked to the results of research (videos from Universities, well known institutions, etc.);

- left, a video obtained in the “Google jungle”, via the keywords “teacher education for mathematics with technology”.

On one side, one underlines the conditions for effective technology integration, on the other side, ones uses the metaphor of a magic wand…


More generally, looking at the mathematics teacher education landscape, we can nowadays observe a wide range of resources, situations and devices: individual (Window 1) vs collective, associative (Sesamath, § 2) vs institutional (Enciclomedia § 1), with various content/strategy privileging: Grugeon et al. (2010, p. 344) pointed out different strategies focusing on: mathematical knowledge, teaching skills, technology potentialities, virtual communication or the dialectic old/new tasks. Throughout this diversity, some new trends could constitute, in the field of teacher education, a real paradigm shift:

- after a time of institutional injunctions (“teachers have to integrate technologies, to change their way of teaching”), emerges a consciousness of the complexity of the technology integration into mathematics teaching; the permanently and rapid technological and social changes impose the idea of lifelong learning; in this perspective, teacher education becomes an ongoing process. These evolutions push a metamorphosis of teacher training to teacher supporting along deep evolutions of mathematics teacher work;

- the question is no more to privilege content, pedagogy or technology, but to articulate these three components: “Good teaching with technology requires understanding the mutually reinforcing relationships between all three elements taken together to develop appropriate, context specific strategies and representations” (Koehler et al. 2007, p. 741);

- the previous handbook (Mousley et al., p. 401) underlined a dominant point of view on teacher education as introducing, in a relevant way, resources to teachers: “How technological resources are introduced to teachers and used in teacher education is just as important as what they are designed to do and how well they are constructed […]. Most authors stress the need to use the resources in the same way as one would expect teachers to use them with children”. The idea of supporting teacher work goes with the idea, instead of providing resources, of helping them to design their own resources;

- helping teachers, as “instructional designers” (Visnovska et al., to be published), to design their own resources leads to conceive devices for continuous exchanges (via websites or platforms) and to take into account the different agents of resource design: the existing resources available, particularly via the web, the students and the classrooms interactions, as well as the teachers and the professional interactions.

This is this new landscape that we want to illustrate now, throughout two contexts. Even if the border between pre-service and in-service teacher education, in the context of lifelong learning, is vanishing, it remains some specificity: entering, or moving in, a profession, it is not the same “thing”.

4.2. Pre-service teacher education, towards new modes of articulating classroom practice and training

In this section we want to enlighten the role of technology for supporting teacher at the beginning of their career. It is an important question, particularly in a time where, for economical reasons, in some countries (in France since 2010) teachers are “dropped” into classrooms just at the end of their academic studies, and have to complete their education on the field. In these conditions, new forms of training emerge, mostly driven by researchers, where the video seems to have a major place, aiming to collectively work on “cases” and to develop a reflective stance. 
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Window n + 1. Néopass@ction, a platform designed to reflect on critical professional questions


In France, the platform NéoPass@ction (http://neo.inrp.fr) has been developed in this perspective, dedicated to teachers (not only mathematics) entering the profession. It does not address questions related to the matter taught, but general critical questions (for example, window n+1: what is the right teacher’s attitude - if there is one - when students enter the classroom?). For each question, the platform proposes a little movie (showing a “real situation” re-played by a teacher and her students), then a comment of this teacher about this situation, then a comment by an expert teacher, and, at last, a comment by a researcher. The aim of this platform is to provide videos and comments on teaching critical situations as ingredients for discussion in schools (this platform has been made available for 60000 schools), or for teacher training session locally organised. Beyond this service, the aim is to enrich the initial base by inputs from users, with new videos and comments.

There is thus a move, “from videotape to interactive multimedia”, that had anticipated Mousley et al. (2003, p. 398). The use of video is combined with the potentialities of interactive platform, for example integrating videoclips and online discussions (Linares & Valls 2010). These programs seem to be efficient when articulating discussions on the video itself and discussions on each one’s practice. Such an articulation cannot spontaneously occur, it needs to be carefully organized: as Santagata et al. (2007, p. 138) underlined about the use of video for pre-service teacher education: “The responses preservice teachers gave to the analysis task prior to the course confirm the need for a framework to guide their observations”. 

Anyway, in a period where video takes a wide place as a way of communicating (§ 4.1), this technology appears as a major resource for sharing and discussing about practices. Beyond this use for teacher education, the videos of teaching situations that are thus gathered have the potential to constitute a precious material for research on (mathematics) education (Veillard & Tiberghien 2011).

4.3. In service teacher education: towards real continuous forms of training

After examining the use of digital resources for teacher education, we are studying, in this section, the use of technologies for teacher education to technologies, in the context of in-service teacher supporting. For illustrating this use, we present the French program Pairform@nce (http://national.pairformance.education.fr/). We make this choice, of course because we have studied this program since four years (Gueudet & Trouche to be published), but also because such a program appears as emblematic of a paradigm shift in the field of teacher education, focusing on teachers work with resources.

The Pairform@nce program is based on two main principles: 

(i) Collaboration among teachers: professional development, especially concerning ICT, results from collective activity and experience with peers, that is in line with the importance of teams, communities and networks as participants in mathematics teacher education pointed out by Krainer and Woods (2008);

(ii) Resources design and implementation in class: a teachers’ development program necessarily implies experimentation of resources on the field and an afterwards shared reflection, that is in line with the strategy underlined by Fugelstadt et al. (2010, p. 308) “to centre activities around the process of elaborating and experimenting with new instruments aimed to support new mediations of mathematics and/or teaching practices”.

Pairform@nce proposes training paths available on an online platform (Window n+2). The paths gather resources enabling teacher trainers to set-up Pairform@nce training sessions. Each path is structured in seven stages, combining face-to-face sessions and distance work: 1) Introduction to the training session, 2) Selection of teaching contents and organisation of teachers teams, 3) Collaborative and self-training, 4) Collaborative design of a lesson, 5) Trial of this lesson in each trainee’s class, 6) Shared reflection about feedbacks of class trials, 7) Evaluation of the training session. This organization seems to be close to what Fugelstadt et al. (ibidem) describe as an inquiry cycle ”[…] seen as consisting of the main steps: plan, act, observe, reflect and feedback”.

The methodology designed to analyzed the development and the effects of a teacher education program constitutes a “burning question”, according to Mousley et al. (2003, p. 425), stating that “Most reporting of uses of technology in mathematics teacher education – as in teacher education more generally and school and adult education – is descriptive […]; such reporting, however, generally concentrates on how specific tools were used, rather than on how learning took place and the broader question of how teachers learn”. In the case of Pairform@nce, a methodology has been carefully designed, in order to capture the effects of the teachers collaborative work on resources. The main features of this methodology are:

- combining, in the same team of research, different points of view (researchers, path designers and trainers) in order to understand potentialities and constraints of the program, to be able to act on the variables of the path (structure and content), and to measure their effects;

- following both the building of the program and the involvement of its actors (trainers and trainees) during a time long enough to be able to catch real changes (in fact, three years, see Soury-Lavergne et al. 2011);

- following the continuous work of the trainees as close as possible, from outside (by the classical way of questionnaires, interviews, visit of resources and observation of classroom) and from “inside” (by a logbook, allowing the teacher to note what she is doing, in, and out, her classroom, during the face-to-face meeting as well as during the distant work).
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Window n+2. Presentation of the first stage of a training path (on dynamic geometry) on the Pairform@nce platform 

Each stage comes with specific training resources, suggestions for teachers’ activities and collaboration tools: the seven stages are accessible on the left side, some collaborative tools, like chat or forum are accessible on the right side. Depending on the designer choices, the tools may be specific to each stage of the path. The middle of the page displays path contents, and guidelines for trainees’ work.


The data collected evidence some major results:

- the importance of the collective work, in the team of trainees, for fostering their involvement in the process of designing and implementing resources in their classrooms;

- the importance of the work on resources for supporting evolution of practices, confirming the importance of what Koehler et al. (2007, p. 741) name the design talk, i.e. “the kinds of conversations that occur in design teams as they struggle with authentic problems of technology integration in pedagogy”;

- the complexity of designing training path, needing both to be strong enough to support teachers work, and open enough to allow teachers creativity;

- the necessity of thinking a teacher education program as a ‘lived’ entity, needing to be permanently renewed by the actors involved, both trainers and trainees;

- the necessity of accompany such lived entities by hybrid teams associating  researchers, designers and trainers, feeding, and fed by, the program at stake.

- the links with research and researchers, design based research. Vinovska, Cobb, Watson etc.

4.4. Conclusion 

We agree with Grugeon et al. (2010, p. 343) saying that “research about teacher development courses in technology and mathematics is still in infancy”, but, for us, more than a mater of development of courses, it is a mater of supporting the course of teacher development.

Central ideas, cited above, to be retained +

From « teacher education to technologies », to teacher (co)-education in/to designing resources (integrating technologies under various forms) for teaching mathematics.

The necessary involvement of researchers in communities, teachers and researchers as partners, task design, development of reflexivity via case studies, etc.

Teacher education policy: from the last handbook, deep evolutions. The institutional recognition of the complexity of teaching in complex environments (continuous evolution, abundance of resources). In the one hand crisis of the teacher education programs (economical reasons and/or inefficient…), on the other hand emergent metamorphosis of these programs. New technological mean taking part of these metamorphoses (role of the “movies” for analyzing practices, role of the distant platforms for collaborating and continuous work). Resources for teaching/resources for training = back to the notion of re-sourcing. Time of blending (face-to-face/distance, tainers/trainees/researchers…). 

A major point of view: professional geneses, resulting of teachers (individually and collectively) acting with/on resources.
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�Comments Ghislaine and Paul for Ana :


Focus of the section is fine. 


The section is too long. Please reduce 1.1 and 1.2 to 2000


Please shorten the examples and present then in separate windows.


 We think we do need to address assessment. Paul is willing to work on a short section 1.3 of 600 words maximum. 


�Luc wrote : Need perhaps for a more questioning title?


 I am terrible with titles. Don’t know what you’d think of this.


�I/we need to think of better title ?


�For Luc and Ghislaine to check / expand on this ?


�I have some references on this, but need to look them up. 


�Cannot access this. And I tried searching the site for similar things, but I get : « vous devez être abonné pour lire la suite »


�I have a problem in this with too many self-references.


�This is meant as a window on what has happened with EMAT. Should include figures.


�Provisional figure of La Balanza. Will find better one.


�Luc said : 


In my mind, it should be the right place here to say something about this, .. but… Ana Isabel up to you, this is your section!�





OK. Now that I read what it is about, I see what you mean and I agree. I wasn’t clear about this before.


�I ran out of time for this part


�Paul: Please start with this sentence, so as to clarify the role of what you are going to tell in the light of the title of the chapter and its red line. 


�Paul suggest to drop this example here, as we should not have too many examples and this one is not too relevant for the issue addressed here.


�Paul : maybe change to the questions that form the user evaluation ?


�Or new reference, discussion with the authors


�I do address learning, but I am not sure if the original intention of ‘giving students a voici’ in his chapter is realized….


�I changed the title, so as to include the teaching practices, which are now mentioned more explicitly in the provisional radar chart.





�To be elaborated on when we have the other C-section chapters.


�Ghislaine : please add at least one sentence for us to understand what was the learning objective and if you consider it has been achieved. 


�Ghislaine : Where does this come from? Ref or invention?


�Maybe refer to other examples, e.g. from this book. A link to weblabs is suggested, but who can inform me on this?


�Make the midpoints more visible (eg bold).


�A reference, preferably within this book, would be nice here.


�This to a certain extent overlaps with the introduction. To be considered in a later phase.





�Ghislaine : mention IWB, and mention that this can lead to very traditional one-directional teaching.  


�Hmm, just questions and no answers. Who can help here?


�Paul and Ghislaine : let’s drop the window here, and eventually mention RH-model. 


�To discuss with Ghislaine. Ruthven (2009) writes “key components of the structuring


context of classroom practice





�G+P : the section is fine, but a bit too long. Also, the balance between cases (too long) and general ideas (too short) is not perfect yet. The section as a whole is too French. E.g. replace the Neopass by a non-French case? Ask Ghislaine for another video study.


�The other references need to be merged here as well.





