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1 Overview

1.1 Executive Summary

This report outlines the planned and realised dissemination and exploitation activities of the ReMath Project during the 3rd Reporting Period. It also contains a description of the updated Plan concerning the dissemination of the knowledge attained and a description of the products developed up to the end of the Project. It focuses on three different target groups: the academic community and the wider research community in Mathematics Education, the teacher community at National and European level and the community of software developers. This document is an Annex to the Periodic Activity Report for the 3rd Reporting Period.

1.2 Project Objectives

ReMath has aimed at researching the problem of wide-ranging dissatisfaction with the state of mathematics education in Europe and the weak impact of R&D work on using ICT for its improvement.

This Project has focused on the task of integrating theoretical frames on mathematical teaching and learning with digital technologies at the European level. It was planned to make a new contribution to the theory of human cognition grounded in experience gathered through the Project, and based on a transnational cross-fertilization of partners’ work, by taking the perspective of theory and practice progressing together. A set of six Dynamic Digital Artefacts (DDAs) embedding a range of state-of-the-art innovative ideas for representing mathematical concepts is being cyclically developed in relation to the theoretical framework. Furthermore, a set of thirteen ‘scenarios’ will provide examples of activity plans, based on (one or more) DDAs, to be experimented in real educational situations. In this way, the didactical possibilities offered by a good use of such tools will be emphasized.

The Project focused on the primary to secondary schooling level giving a balanced attention to didactic functionality of technologies addressing both teachers and students and incorporating a range of innovative and technologically enhanced traditional representations.

The Project was scheduled to progress in cycles each step being informed by the actual theoretical work and providing evidence for further theorisation. This cyclical process includes

· The development of new state-of-the-art dynamic digital artefacts for representing mathematics.

· The development of “learning scenarios”, able to describe ICT-based learning activities, providing details about both what is needed for enacting the learning activity itself, and how the activity is to be designed and managed by the teacher.

· Carrying out empirical research which aims at contributing to the state-of-the-art design research paradigm by including experimentation across a variety of educational and academic contexts.

· The Project is planned to impact on educational system through the development of an integrated digital learning space for math education (Math.Di.L.S.) which has been made available in different European languages.

Each Project cycle will by itself produces new knowledge and where appropriate, new products such as DDAs and scenarios, this is why each is described in some detail below. At the same time, the whole Project experience integrates the cycle activities to produce new knowledge in the form of an integrated theoretical framework for which the academic community has recently expressed the need and is already showing intense interest. Here’s the description of each cycle:

a) The development of new state-of-the-art Dynamic Digital Artefacts (DDAs) for representing mathematics.

A specific set of six DDAs has been designed and developed. These DDAs have been selected in order to reasonably reflect the existing diversity of representations provided by ICT tools. A variety of domains and representations was scheduled to be chosen so that each one constitutes an innovative DDA either with respect to the representation itself or with respect to how it can be put to use, or both. The DDAs to be developed are: a) an extension to the ‘Aplusix’ editor of algebraic expressions to include a tree-editor for a tree representation of the algebraic expressions, and a graph representation of functions, set of solutions of equations and systems of equations linked to the calculations showing equivalence and non-equivalence between the steps of the reasoning, b) an extension to the ‘Casyopée - calculator of functions’ to build a component for enactive treatment of relations and the passing between these relations and algebraic expressions, c) the building of a system (AlNuSet) which supports the construction of algebraic expressions and propositions and their representation as points on the Algebraic Line, the transformation of algebraic expressions and propositions and the identification of real roots of polynomials with integer coefficients, d) MoPiX, a programmable game environment based on the use of mathematical functions e) MaLT, an extension to the ‘Machine-lab’ authoring system for interactive virtual reality scenes to include a mathematical scripting mechanism and a set of programmable mathematical controllers (such as variation tools and vectors) for manipulating virtual objects, their properties and relations between them in small-scale 3d spaces and f) ‘Cruislet’, an extension to the ‘Cruiser’ geographic space navigator to include a mathematical scripting mechanism and custom mathematical user-interface controls for vector-driven navigation in 3d large-scale spaces, 

b) The development of “learning scenarios”, able to provide a description of ICT-based learning activities.

Research is showing that the pedagogical significance of a tool cannot be defined by taking into consideration only its characteristics, but rather by considering aspects involving the tool being put into use in genuine educational environments. Many research studies reveal that it is pointless from a pedagogical point of view to make computers and educational digital media available at school if their use is not properly embedded in a wider suitably articulated educational process tailored on the specific needs of the considered students. 

For these reasons the Project has adopted a ‘scenario’-based approach, where a scenario can be seen as a complex object able to provide a conceptual model for describing ICT-based learning activities. In the ReMath Project the scenarios are designed making reference to the DDAs implemented within the Project. The authors themselves of the DDAs have provided examples of scenarios. Scenarios have thus provided teachers or researchers the theoretical and pedagogical rationales and related guidelines, to fully exploit the didactical potentiality of the developed technology.

Thirteen specific scenarios have been built, each using one or more DDAs. Such scenarios will be implemented so as to serve the dual purpose of research instruments and didactical tools. As research instruments, they will be used by the DDA authors for gaining feedback about the functionalities of their tools; at the same time they will impact on the educational sector by providing a pool of ideas and solutions to be used by teachers, both for an effective use of technology for generating mathematical meanings and for enhancing their ability to critically reflect on their pedagogy.
To ensure a high level of consistency among the learning scenarios, an initial effort was required by the partners to develop a shared conceptual model of scenario and of its components.

c) Carrying out empirical research which would contribute to the state-of-the-art design research paradigm by including experimentation across a variety of educational and academic contexts.

The Project was organized so that DDAs and scenarios are developed and ready for use in time for a set of thirteen research experiments to take place. The research method, assumptions and questions were scheduled to be jointly constructed as a result of the work of building up the theoretical framework and a shared understanding of the concept of scenario. The research could be used in a dual role of providing validation for the framework and enhancing our understanding of meaning-making through representing with digital media. The method was planned to involve the implementation of educational practice within realistic situations and the collection and analysis of process data (e.g. video recordings) as well as interviews and student productions. Each partner involved in the research activity is appointed to use a D.D.A. in the development of which they were directly involved. They were appointed also to use an artefact developed outside their context of work. This joint construction of the research method and experiment design, together with the cross-experimentation was mentioned to enhance the integrated nature of the theoretical framework which was planned to be produced by a research community rather than a set of individual studies.

d) The project has aimed to impact on educational system through the development of an integrated digital learning space for math education (Math.Di.L.S.) which is available in different European languages.

In the area of e-learning systems, state-of-the-art ‘learning object’ solutions are often based on the assumption that a learner is an information consumer, and the better the information is structured, assembled and presented, the better learning outcomes are obtained. Math.Di.L.S was designed and built to focus on primary and secondary education where the predominant paradigm for learning was based on socio-constructivist framework. of learning by doing and communicating. Within this framework, learning had to be considered as the result of an involvement of students in rich activities exploiting a variety of resources considered as mediators of subject action and of communications among participants. The Project has focused on developing a ‘Math.Di.L.S.’ specially designed for meaning-making through representing mathematical ideas, achieving very good operational quality, usability and content coherence. In addition, the system has supported functionality that we usually assume as sine qua non, which is not always found in research and educational learning systems i.e. fully distributed administration (not only by engineers but by end-users and researchers), multilingualism in interfaces and content, D.D.A. or scenario versioning control, support of dynamic content, on-line collaboration. Furthermore, a degree of technical integration of the six DDAs was planned to be achieved in the Project. In mathematics education, a crucial part of each DDA is the specificity of its functionality and representation interface. In that sense, it did not make sense to fully integrate different DDAs addressing different mathematical domains since the representational and functional variety had to be maintained.

However, the Project addressed the technical integration using MoPiX as a base for exchange and interaction. This had to enable the use of composite functionality of more than one DDA at a time in the specific cases where it made epistemological and didactical sense, providing the context for richer learning environments.

2 Description of the Dissemination and Use Plan

2.1 Dissemination Strategy

This Dissemination and Use Plan is negotiating various approaches to articulate and distribute the knowledge gained during the lifetime of the Project, so as to reach its target audiences (i.e. the academic and research community, the teacher community at National and European level and the community of software developers). 
Making the Project visible and spreading its results to a wide audience as the Reviewers have recommended at the 2nd Review Meeting (Recommendation 3: As far as further development activity is concerned priority should be given to ensure that the outcomes of the Project are made optimally accessible to a wide range of potential users) and the 3rd Review Meeting (Recommendation 2: The consortium should update the project website by including on the homepage a synthetic overview of the main outcomes of the project, a short description of the DDAs, the pedagogical plan manager, the pedagogical scenarios, as well as links to available resources in an accessible form.), has been the main objective of the Dissemination Strategy formed by the partners for the last six months of the Project. The Project’s outputs were made public through the Math.Di.L.S portal and the ReMath website’s dissemination pages, as well as through publications and presentations the partners gave at international conferences and workshops.
The Consortium acknowledges that dissemination is a process that requires a careful match among a) the creation of products or knowledge and the context of that creation, b) the target audiences, and c) the content, media, formats, and language used in getting the outcomes into the hands of those target groups. Therefore, special attention has been and will be paid regarding the above factors.

2.1.1 Outputs been and to be disseminated
The Project’s outputs which have been and will continue being disseminated are:

· An integrated theoretical framework on learning with computational technologies 

· Technologies designed according to the main theoretical concepts (a set of six Dynamic Digital Artefacts)
· Thirteen learning scenarios providing inspiration and guidance for the design and run of effective educational activities as exemplary cases of using technology to enhance learning

· A scenario conceptual model and associated tool (PPM) enabling the description and dissemination of innovative ICT-based learning activities,

· A methodology for integrated research in learning process with respect to the technologies used. 

· Results of the thirteen cross-experiments themselves

All six outputs have been disseminated in the past through the Kaleidoscope NoE and specifically through the following Kaleidoscope activities: the Jointly Executed Integrating Research Project: Learning Patterns for the Design and Deployment of Mathematical Games, the Virtual Doctoral School and more widely in Kaleidoscope through the presentation at the final Kaleidoscope Symposium in November 2007. 
During the 3rd Reporting Period the Project was presented in numerous conferences, among which the 11th International Congress on Mathematics Education. Through the conferences they attended, the articles they prepared and the presentations they gave, several representatives from the ReMath workgroups had the opportunity to disseminate the work done within the Project and interact with other people exchanging experiences, methods, and knowledge.

2.1.2 Teacher Version Scenarios - The new output to be disseminated
Taking into consideration the Reviewers’ suggestion to disseminate the outputs of ReMath to wider range of potential users, rather than the researchers, the Consortium decided to rewrite all the 13 Researcher Version Scenarios (D17) and address the wider teacher community by producing 13 Teacher Version Scenarios in 5 different languages (English, French, Italian, Greek and Arabic). These new Teacher Version scenarios are portrayed as pragmatic and practical, yet very different to classical activity plans or systemic curricula.
The Project Coordinator C. Kynigos provided during the 3rd Reporting Period a scenario template suitable for authoring scenarios for teachers and the corresponding documentation. The template derived from the PPM’s scenarios, but contains a simplification and more pragmatic nature of the theoretical frameworks and rationales, pointing to the relevant aspects of context and the ways in which the representations are to be used. The scenario template has been successfully used by mathematics teachers participating in a wide-scale National Initiative in Greece for educating teachers in the educational use of ICT. CTI and ETL reported that the teachers have used it to develop scenarios as part of their course (5 scenarios each) and they continued using it -as it is evident from the discussions on the portal created by CTI to support them- as they were preparing material for the courses they gave to train other teachers. CTI and ETL have also presented to the partners two sample scenarios, developed according to this template. The one was developed by the research team to address teachers, while the other was developed by teachers participating in the teacher education program to address other teachers.
The partners agreed to use the template and prepare the 13 Teacher Version Scenarios, the new Project output to be disseminated. Each one of the 13 Researcher Version scenarios was transposed from academic documents into malleable pieces of curricula, so that teachers would feel invited to reflect over, transpose them themselves and design new ones using them as starting points or idea generators. They were written in collaboration with our teachers and the teachers-researchers and were mediated as an example of how the corresponding DDA could be used for a course in a specific mathematical topic (or more broadly a conceptual field), corresponding to a particular class in a particular country. In that sense, the scenario may be read by outside teachers as a practical, specific example which however leaves room for them to transpose into their curriculum and classroom pragmatics. For this reason, the scenarios were developed to be detailed and precise enough, so as to make concrete sense, but on the other hand not too grounded on a specific curriculum, so that teachers from other countries would find it useful. Thus, the partners decided not only to produce the 13 Teacher Version Scenarios in English but also in their own native language (IoE/LKL produced the scenarios in Arabic). 
At the end of this process five sets of 13 Teacher Version Scenarios (in English, French, Italian, Greek and Arabic) were ready to be disseminated. All of them are uploaded at the ReMath dissemination pages at: http://remath.cti.gr/index.asp?action=6.
2.1.3 Dissemination Means

The key dissemination means have/will be:

· The development of Teacher Scenarios that will constitute outputs to be disseminated but will also serve as dissemination means for the work done in the ReMath.

· The development and maintenance of the Teacher supportive Digital Learning Space for Mathematics (Math.Di.L.S) which is also functioning as the Project portal http://remath.cti.gr together and in link to the Pedagogical Plan Manager for viewing the Project Scenarios (http://ppm.itd.cnr.it). The Teacher Version scenarios will be available through the ReMath Portal. However, the Consortium will discuss the possibility of extending the PPM tool to incorporate such scenarios, especially with wiki-style co-editing features and some basic annexing. 

· The production of promotional material (leaflet, poster, brochure)

· The participation in national and international conferences and workshops

· The publication of Project results in scientific journals and periodicals

· The publication of a book or a special issue of an international scientific journal

· The presentation of learning scenarios and technologies through existing teacher networks

Main diffusion activities that have and will be materialised by the consortium include: presenting project-related information and products in Project home pages and in workshops organised by the consortium members, distributing informative material electronically, by post, or in events. For raising public participation and awareness the consortium partners have many links with national teacher and other educational networks such as the portal http://www.e-yliko.gr and http://www.epyna.gr which focus on educational material and are sustained by the Greek ministry of Education and religious affairs as well as http://www.univ-irem.fr/ the portal of the French national network of the IREMs (Instituts de Recherche sur l' Enseignement des Mathématiques). In addition one partner (DIDIREM) has also a tradition of collaboration with the national ministry of Education, especially with the 'Direction de la Technologie (DT)' which leads a network of teachers in charge of the development of technology into mathematics teaching and publishes a newsletter. 
In addition to participating in international English speaking conferences (CERME, ICTMT, PME) DIDIREM recently developed a series of initiatives directed towards the French speaking community of researchers and teachers.
1. A leaflet presenting ReMath in French for researchers was specially produced for the conference ‘L'Espace Mathématique Francophone (EMF)’ in April 2009 in Dakar (Senegal) (see http://fastef.ucad.sn/emf2009/presentation_emf2009.htm) and for the EIAH conference (Environnements Informatiques pour l'Apprentissage Humain) in Le Mans in June 2009 (see http://eiah2009.univ-lemans.fr/). 

2. The French ReMath coorganised the ‘Rencontres des IREM du Grand Ouest’ in May in Rennes (see www.univ-irem.fr/spip.php?article234). A leaflet presenting ReMath in French for teachers was specially produced for this event. A well attended two hours workshop presented the whole set of ReMath DDAs.

3. The leaflet presenting ReMath in French for teachers has been sent to all schools in the region of Paris.

4. A 50 pages booklet in French is in press with the presentation of all DDAS, selected teachers scenarios and a summary of ReMath outcomes useful for teacher educators. It will be distributed to the schools in the region of Paris and to the IREMs (Instituts de Recherche sur l’Enseignement des Mathematiques).

5. A project is currently developed about the dissemination of the Casyopée DDA. The study distinguishes between three layers of teachers: (1) experts that participated in Casyopée’s design, (2) mid-adopters who are interested by using technology in the classroom, but were not associated with Casyopée’s development and (3) all other potential users. The method consists in bringing together six mid-adopters working under the supervision of two experts to create and experiment classroom situations for potential users. The aim is to build a community of teachers and researchers to support dissemination. A first outcome is the online publication on an official website of classroom activities using Casyopée: see http://espaceeducatif.ac-rennes.fr/jahia/Jahia/lang/fr/pid/16532
6. ReMath and the DDA Casyopée have been presented to researchers and teachers in Hanoi (Vietnam) and in (Souss) Tunisia. A further perspective is the adaptation of Casyopée in Vietnamese, in order to facilitate projects in this country.
ITD-CNR has created the official website of AlNuSet at the following address: www.alnuset.itd.cnr.it. At the moment, a number Italian teachers and researchers are contributing to the evaluation of AlNuSet using the online version available on the site.

The Almanacco della Scienza, the dissemination portal of the National Research Council of Italy (CNR), has presented AlNuSet at the following address http://www.almanacco.rm.cnr.it/articoli.asp?ID_rubrica=1&nome_file=01_18_2007
ITD-CNR runs a wide range of programs and services dedicated specifically to teacher education and Continuous Professional Development (CPD) both at national and international level. The Pedagogical Plan Manager and scenario model will be adopted in these initiatives as a focal point for the design and sharing of pedagogical plans. In this light, ITD-CNR recently presented the scenario model and PPM to a group of teachers from a number of Italian Universities, who have accepted to adopt these tools in the framework of a new Project in the field of mathematics education (proposal submitted to the Italian Ministry of Education, PRIN 2007).
Apart from participating in international conferences (CERME, ICMI, PME), CTI in collaboration with ETL, also launched a series of initiatives for the Greek teacher and researcher community.

1. ETL was engaged in 2007-2008 in a course training 20 mathematics teachers to become educators and then give themselves 96-hour courses to 600 mathematics teachers all over the country, through a National Initiative of the Ministry of Education. The Project Coordinating Partner (CTI) is a technical consultant to the Ministry for this wide-scale initiative regarding teacher education in the use of ICT in educational practice. It maintains a committee of experts who developed the programs of study and educational materials. The Project Coordinator (Prof. C. Kynigos) is a member of that committee.
2. Furthermore, ETL and CTI, disseminated the ReMath work through two NKUA master courses, the one carried out by ETL. The syllabi of the master courses “Didactics of Mathematics” and “Didactics of Specialised Subjects with ICT” include modules that aim at raising teachers’ awareness at the pedagogical of the use of ICT.
3. The leaflet presenting ReMath was translated in Greek and photocopied to be distributed to the members of the researchers and teachers communities, through conferences ETL and CTI will participate after the end of the project.

4. The manual of three DDAs (MaLT, Cruislet and MoPiX) were translated in Greek and uploaded at the ReMath dissemination web-pages, next to the English ones.

The rest of the Dissemination and Use Plan outlines these steps in more details.

The following table presents the dissemination means that are being used by the consortium in correlation to the Project work areas and the target groups.

	Work Areas
	Target Groups
	Dissemination Means

	Integrated Theoretical Framework
	· Academic Community
	· Math.Di.L.S

· Project Dissemination Pages
· Conferences

· Publications

	Dynamic Digital Artifacts
	· Community of Software Developers 

· Educational Community

· Teachers

· Teacher Trainers

· Researchers
	· Math.Di.L.S

· Project Dissemination Pages
· Conferences

· Publications

· Teacher Networks Presentations

· Teacher Training Courses
· Master Courses

	Pedagogical Plans and Scenario Model
	· Educational Community

· Teachers

· Teacher Trainers

· Researchers
	· Math.Di.L.S

· Project Dissemination Pages
· Conferences

· Publications

· Teacher Networks Presentations

· Master Courses

· Teacher Training Courses

	Methodology for Researching Learning Process
	· Educational Researchers

· Teachers

· Teacher Trainers

· Students

· School networks
	· Math.Di.L.S

· Project Dissemination Pages
· Publications

· Conferences


Table  AUTONUMLGL  \* Arabic \e : Dissemination means of the ReMath work
Having introduced the dissemination strategy, the following sections will present an analytic description of the dissemination means that will be utilized for the Project.

2.2 Development and Dissemination of Teacher Version Scenarios - Scenarios for Teachers, Scenarios by Teachers. 

In ReMath so far, we have designed and developed scenarios with a dual aim to a) exemplify the educational goals of our research experiments and b) to provide data for the building of the ITF through the elaboration of the ways in which theoretical frameworks have been operationalised, contexts of design and use have been made explicit and the intended mediation of representations has been made clear. Through the conceptual model developed by the ITD group, the PPM tool has been built providing a hierarchical structure to scenario descriptions, dynamic representation and multiple views of the structure.
It has been suggested by our reviewers to disseminate the results of ReMath to wider communities than the research one. In that wake it was explicitly suggested we develop descriptions of the scenarios understood and widely useable by teachers. What follows is a suggested rationale for developing such scenarios with respect to their functionality within teacher communities. These new scenarios are portrayed as pragmatic and practical, yet very different to classical activity plans or systemic curricula. They are presented through a rational for their use to empower teachers by adopting a perspective of including them in the design of innovations, rather than providing them with the role of implementers of exemplary curricula. We suggest a scenario template derived from the PPM scenarios, but containing a simplification and more pragmatic nature of theoretical frameworks and rationale, pointing to the relevant aspects of context and the ways in which the representations are to be used. There is more explicit mapping onto specific curricula but also the ground for linking the scenario onto a broader conceptual area.
The template differs from a classical activity plan because it has contextual and argumentation data. The argumentation data are related to pedagogy. The contextual data refers to what needs to be explicit about the learning environment.

It is suggested that we use the Project site to disseminate these scenarios. However, it would also be great if the PPM tool could be extended to incorporate such scenarios, especially with wiki-style co-editing features and some basic annexing. Properly organizing a large quantity of teacher-developed scenarios would require sources we need to seek outside ReMath.
2.2.1 What are these new scenarios?
From the moment the ReMath scenarios are addressed to teachers, they will inevitably take on new meanings related to perspectives of curriculum and lesson plans resident in teachers’ professional lives. Curriculum theory and practice has been a constituent element of formal education since its foundations. Directly related to other schooling ideas such as subject and lesson, our current appreciation of curriculum emerged in the school (Smith, 1996, 2000). Its status and stability as an institutional form have inspired metaphors of curriculum as inherent to the “deep grammar” of schooling or as part of the “DNA of classroom life” (Cuban, 1986, Tyack & Tobin, 1994, in Ruthven, 2007). An established assumption about the function of formal curricula is based on Ralph Tyler’s “curriculum as product” concept. Tyler, on the basis of previous work by Franklin Bobbit (1918, 1928) emphasised on rationality and relative simplicity as the basic merits in describing and managing instruction. Education, under this lens, is viewed as a technical exercise, heavily influenced by the development of management thinking and practice: objectives are set, a plan drawn up, then applied, and the outcomes (as products) are measured (Smith, 1996, 2000). The approach of curriculum as fixed and the teacher as its conduit, rather than as a user or designer is rooted in the historical assumption that knowledge can be transmitted through teachers from those who know to those who do not (Olson, 2000, her emphasis). Its logic is for curriculum to be designed outside the classroom or school, as is the case with the National Curriculum in the UK, turning educators into technicians, who apply programs and are judged by their actions (Smith, 1996, 2000, our emphasis). Similar initiatives are witnessed in the US: recent calls for centralized curricula, system-wide testing regimes, the standards movement, etc. (Hargreaves, 2000).
Digital and communicational media, however, invite both pedagogical knowledge and thinking ‘out of the box’ with respect to new kinds of learning activity, new means for expression, new kinds of social structures, new temporal and spatial conditions for learning (Kynigos, 2004). The management of technology-supported classroom environments is logistically difficult. Students have more autonomy and work both individually and in a variety of collectives. There is of course a large spectrum of social orchestrations and teacher epistemologies and teaching paradigms ranging from more traditional curriculum deliveries to student-driven classroom work where teachers need to provide individual guidance to several students simultaneously, and coordinate students who work at different paces (Edelson, 1998). In all cases however, the use of digital tools in the mathematics class creates a perturbation in teachers’ habits of work (Laborde 2001). 

Ruthven (2007) summarises these kinds of perturbations in the following points:

· Working environment: disruption to normal working practices posing additional organisational demands on the teacher

· Resource system: limited scope for teacher adaptation and reorganisation of CAI materials

· Activity format: disruption of familiar activity formats and their supporting classroom routines-prototypical structures

· Curriculum script: official curricula recognising new tools without anticipating implications for changed curriculum sequence

· Time economy: time and cost associated with innovation itself

So, curriculum development for innovations with the use of digital technologies is a complex enterprise. Goldenberg (1999:191) describes curriculum development integrating the use of technology as “a long, complex business that involves many different kinds of contributions […] and a wide variety of activities that interact in complicated ways”. Innovative curriculum will not work if it is delivered to teachers to implement. It cannot be done for teachers but needs to include them in the design and development process, as Noss and Hoyles (1996, p. 186), put it, to “design innovation with, rather than for, the teachers”. In ReMath, the objective was to disseminate the innovations designed through the academic scenarios to teacher communities. The task was thus to transpose the scenarios from academic documents into malleable pieces of curricula so that teachers would feel invited to reflect over, transpose them themselves and design new ones using these as starting points or idea generators. 

Scenarios can thus be thought of as new formats for learning with new technologies, the production of which cannot be done without the input from teachers. They are designed to have the following kinds of functionality:

· To make implicit aspects of the learning environment explicit
· To get designers to think “out of the box” 
· To provide an arena for reflection on new kinds of learning 
· To inspire creative ideas on using digital media for learning 
· To identify new ways of learning traditional concepts and/or new concepts made available for generating rich learning environments. 
These aspects of scenarios were derived from work within the ‘FOMAT’ ERT at Kaleidoscope and seem to be interestingly cohesive with the PPM and the scenario conceptual model developed by the ITD group. The task is how to change the existing scenarios presently addressing the research community, so that they can become operational for teachers without losing these characteristics. 

2.2.2 Who will be developing them and why?
Teachers’ decision making is portrayed in the literature as a basic skill, decisive in effecting positive learning outcomes (Shavelson, 1973, Hasselbrig & Gray, 1984). It is also considered as a characteristic of flexible and creative teachers (Cooney, 1988). Teachers make decisions in a time continuum including all phases of teaching (pre-active, interactive and post-active (Shavelson, 1973), addressing cognitive, affective and managerial issues (Cooney, 1988). These decisions are made in a process of curriculum development, in three levels: design, construction, and curriculum mapping (Remillard, 1999). In practice, many teachers actively reflect and reformulate their practice, try out innovations, and are by definition sensitive to the context of the classroom and their students (Kynigos, 2003, 2007). When addressed with the challenge of integrating digital media in their lessons, they plan their own educational activities and resourcefully invent problem situations, Project themes, artefacts and tools to support student learning (ibid). This activity, however, remains tacit and unrecognised.

One reason for this is the conservative nature of the organisational context of the profession. At the systemic level, the role apparently prescribed for teachers is that of content delivery, prescribing a busy ant-like existence for the teacher’ s day to day job (ibid). Any attempt to integrate digital media in teaching implicitly questions assumptions on the function and status of established schooling norms. Formal curricula, for instance, though recognising the use of new tools, don’t anticipate practical implications (Ruthven, 2007). For teachers to design creative activities with technology, they would have to disturb fixed curricular sequences. Teachers are both unprepared and not supported by organisational or systemic mechanisms both to grapple with the complexities of design and to reflect on this process.

Dissemination of the ReMath scenarios to teachers and teacher communities has more chances of succeeding if, rather than merely making them available as pre-prescribed pieces of curricula in the traditional sense, to make them available as objects for reflection, artefacts for instrumentation and instrumentalization (using Rabardel’s words here for scenarios instead of DDAs), ideas for design, and boundary objects for communication. 

This is line with what Jaworski (2003, 2004) and Wells (1999) have termed as the “inquiry approach to curriculum design”. According to this, education has a dialogic character: procedures, programs and curricula are constantly revised, as objects for negotiation. The teacher is therefore considered as a reflective practitioner who shapes professional practice through critical reflection (Shon 1985, Eisner 1998) and as an active creator of personal pedagogy, directly involved in planning and implementing innovation (Hoyles, 1992, Κynigos, 2003, Kynigos et Argyris, 2004, Kynigos, in press). Design is viewed as a supporting mechanism for reflection, and as a means for expressing and making explicit creative ideas on pedagogy. 

2.2.3 How might they be used?
In the wake of the above arguments, teacher scenarios in ReMath can be used as malleable personalized curricula. Each one of the 13 scenarios were written in collaboration with our teacher - researchers and were mediated as an example of how the corresponding DDA can be used for a course in a specific mathematical topic (or more broadly a conceptual field) corresponding to a particular class in a particular country. In that sense, the scenario may be read by outsider teachers as a practical, specific example which however leaves room for them to transpose into their curriculum and classroom pragmatics. For this reason, they were thus developed to be detailed and precise enough so as to make concrete sense, but on the other hand not too grounded on a specific curriculum, so that teachers from others can find it useful. 

Furthermore, these scenarios can be used as starting points for teachers to engage in scenario design and development within teacher communities of practice and within teacher education initiatives. In that sense they are expected to be shareable, questionable and malleable rather than presented as some kind of new trans-European fixed curriculum. 

2.2.4 What will be their functionality from a socio-systemic point of view?
In order to consider the ReMath scenarios as artefacts designed to support the generation of teacher communities of practice, we need to look at the wider picture of how they might be operationalised in such communities across Europe. Adopting the approach of teachers as co-designers of innovations with the use of digital media would mean that our concern would be for these 13 scenarios to have a good chance of being used to generate a large number of others by teachers who would share, communicate and reflect over them.
Communal design can generate the need to be explicit, to reflect and to express meanings through argumentation. During a collaborative activity, a community works towards a common goal, which can be an ideal object to be created, or a specific improvable object (Bereiter & Scardamalia, 2003). This object is both the centre of the activity, and also functions as a communicational tool to shape a common language within the community. The notion of ‘boundary objects’ (originally coined by Star and Griesemer, 1989) has recently been discussed in reference to digital artifacts and the ways they are used to generate communication over mathematical ideas which are otherwise bound to the situations in which they emerged between diverse communities such as learners and teachers (Hoyles et al, 2004). Cobb et. al. (2003) extend this notion by proposing that the term “boundary objects” can refer to specific objects within different communities, which are «relatively transparent means of conveying meaning among the members of the community who created them». They can also be the centre around which community members organize their activities and can additionally operate as tools for communication among the members of the same community, and the members of other communities. The ReMath scenarios can be designed as improvable boundary objects and the process of changing them can be orchestrated to enhance integration in scenario design. 

2.2.5 How do they fit and/or serve the building of the ITF language?
In the framework of addressing the problem of fragmentation of theoretical frameworks on learning mathematics with ICT, the building of the ITF language aimed at perceiving theory in terms of functionality (Del, 9), i.e. specific ways in which it can be implemented in educational practices. This is why the notion of ‘concerns’ became a primary notion for elaborating the ways in which theoretical frameworks drove the design and uses of DDAs during research experiments. These concerns are not parameters taken into account in a positivistic way. Rather, they are issues related to context and the mediation of representations which usually remain tacit in research, but which have an important effect in the negotiation of meanings, the roles and the kinds of uses of the DDAs in the classroom. 

In that sense, the research version of our ReMath scenarios is an attempt to elaborate the didactical functionality of theoretical frameworks at the level of design. This elaboration however, is mediated by researchers to researchers. The framework above discusses ways in which an attempt to transpose these descriptions into descriptions made by teacher-researchers to teachers may have chances of generating an operationalisation of these scenarios within teacher communities. The aim is to go beyond a scenario description, albeit improved with respect to its understandability and familiarity for teachers, but still written by researchers with the aim for teachers to perceive it as an exemplary form of curriculum to be implemented. Instead the aim is for the new scenario descriptions to invite teachers to engage with scenario design for themselves, to reflect on theoretical and practical issues in using the technology and to take part in communities of practice either in a professional or in a professional development capacity. In that sense, the transposition of these scenario descriptions becomes a greater challenge in the process of building the ITF language, i.e. it requires a mediation of that language so that it becomes operational to teachers. The point is to make it attractive to teachers without losing the rigor, depth and range of issues needing to be addressed so that implementation of a scenario has good chances of providing so educational added value. 

2.2.6 The scenario template
One of the ways in which this aim can be addressed is if the ways in which the scenarios are described have some degree of uniformity in structure, topics addressed and the kind of language used. The ETL and CTI groups came up with this objective within their roles in a National Initiative for teacher education in the uses of technology in the teaching of four disciplines, amongst which was mathematics. The initiative consists firstly of the training of experienced and technology literate teachers (a 350 hour course) to become teacher educators, effected in a number of University sites (ETL amongst them). Secondly it consists of those teacher educators providing courses (96 hours) to a total of 15000 teachers (8000 in the first phase). Through CTI, an academic committee has been designing the courses, preparing content and methods of evaluation. It is though this capacity that the challenge of creating a framework for the description of scenarios arose. Before this venture we had developed a framework for scenario description but felt it was lacking in relevance to teachers, it was far too academic. We thus used the general work done at the FORMAT ERT within Kaleidoscope and the work done in TELMA and ReMath to try to develop a template for describing scenarios which could become an artefact of the kind described in the above framework. We tried to simplify the ‘theoretical framework’ and ‘rationale’ sections of the ReMath academic scenario versions by introducing sections with specific practical topics (see section 3). We also tried to provide equivalent section titles which would give a sense of context (section 4). In section 1 we aimed at getting teachers to feel ownership of scenarios which they might design and to immediately map them onto their own curriculum as part of the scenario identity. However, we also gave a section titled ‘subject area’ to give the chance of describing the wider area of mathematical topics, so that teachers from different contexts would not necessarily alienate themselves from lack of capability to map it onto their own curriculum. Section 5 which is meant to be the main length of the scenario addresses the different aspects pertinent to the enactment of the activity. It is important to say that we emphasize description of how the tools are to be used, the teachers’ didactical rationale and the social orchestration. We also have a section describing implementations of this scenario if there are any and hints from teacher to teacher of what might be crucial for its success. The section describing extensions aims at teacher to question the scenario and consider it a as a case for something more general. In the reference section, other scenarios could be mentioned providing opportunities for grouping scenarios together. Finally another thing we thought would make scenario design more popular amongst teachers was to make the structure flat. We acknowledge that this impoverishes the representational capacity of a scenario but on the other hand, to get teachers engaged with using, developing and sharing scenarios we felt that a format familiar to them was more appropriate at this phase. Once we get teacher communities going, then a more complex structure could be gradually introduced. 

So far, one 350 hour course has been completed and the educators are engaged in their courses with teachers. Our experience with using the template has been very positive in that the educators in training used it to develop scenarios as part of their course (5 scenarios each) and are now developing more to carry out their own courses as we can see from the discussions on the portal created by CTI to support them. So, we share this experience with the ReMath group and present the scenario template for discussion. 

2.2.7 Scenario Template

1. Title
2. Scenario Identity 
· Writer(s). 
· Subject area 
· Topic(s) - links to curriculum 

3. Activity rationale
· Innovation 

· Added value 

· Learning problem addressed / theoretical framework
4. Context of implementation
· Who is this addressed to? 
· Duration 

· Place 

· Students’ prerequisites 

· Resources and tools 

· Class orchestration 

· Goals
5. Enactment of the activity
· Enactment of activities 
· Tools 

· Resources
· Roles and social orchestration
6. Evaluation after the implementation / hints
7. Possible extension
8. References
2.3 Development and Maintenance of the Teacher Supportive Digital Learning Space for Mathematics (Math.Di.L.S) and the Pedagogical Plan Manager (P.P.M)

Dissemination is planned to be mainly supported by:

a) the development and maintenance of Math.Di.L.S, which among other roles, is functioning as a portal providing an advanced repository of Project material and resources (learning scenarios, publications, software).
b) the development and maintenance of the Pedagogical Plan Manager (PPM), which provides access to the thirteen pedagogical plans created using the hierarchical structure of the scenario model.

To develop a collaborative web environment i.e. a teacher supportive digital learning space for mathematics (“Math.Di.L.S.”) for the DDAs developed within the Project and the academic community of the Project partners as well other participants, such as school teachers. More specifically, objectives of this environment are:

· to act as a web-based repository for microworlds, stored and retrieved directly from the DDAs, and for project-related resources such as educational scenarios, multimedia assets, authoring guides etc,

· to provide a structured communication platform for Project members and DDA users, as well as sustain continual growth in membership and participation,

· tο support a certain degree of interaction and interoperability between the DDAs.

2.2.1
The Mathematics Digital Learning Space (Math.Di.L.S)

“Math.Di.L.S.” was set up by the first month of the Project so as to facilitate internal communication between partners. All partners have registered. Currently, MathDiLS has around 240 registered users -that’s more than twice as many as the last year- which are not merely Project Members but also master course students, teachers and school students. In this phase, it consists of material and communication, archiving tools mainly for internal purposes. The component directed to a wider audience for dissemination purposes has designed and will be visible soon. Both components are in continual review and under continual improvement.

Current structure of Math.Di.L.S:

· Library: Contains

· DDA files for MoPiX, Aplusix, Cruislet, MaLT and AlNuSet
· The DDAs and their documentation

· The Project Deliverables being under review
· Management material

· Project meetings material (agendas, presentations, minutes)

· Teacher Version Scenarios

· Theoretical baselines 

· Workpackages management and documentation and the already reviewd deliverables (made public).
· Calendar: contains announcements and monthly/yearly work schedule

· Project news: Open to every user with description of the Project and other public news 

· My inbox: Enables communication between registered users via personal messages

· Discussion Forum: Enables communication between groups of users. Fora already created:

· Remath Forum: Forum for exchanging information among all partners. (general information not related to any workpackage)

· Managerial Issues Forum: Forum for exchanging managerial information among Project administrative and financial responsible

· Workpackages Fora: Fora for exchanging information concerning the workpackages.
· WP1: Construction of theoretical framework

· WP2: Development of Dynamic Digital Artefacts

· WP3: Design of Learning Scenarios

· WP4: Design-based Empirical Research

· WP5: Math.Di.L.S. - a rich teacher supportive digital learning space

· WP6: Project Management

· Functionalities and scenarios: Fora for exchanging information concerning the DDAs’ functionalities and the corresponding scenarios.
· APLUSIX: Discussion on the APLUSIX functionalities and scenarios
· CASYOPEE: Discussion on the Casyopee functionalities and scenarios
· ALNUSET Discussion on the ALNUSET functionalities and scenarios
· MoPiX: Discussion on the MoPiX functionalities and scenarios
· (MachineLab) MaLT: Discussion on the MaLT functionalities and scenarios
· (Cruiser) Cruislet: Discussion on the Cruislet functionalities and scenarios
· Search: Math.Di.L.S has an embedded search engine that allows users to do research in the whole portal.

· Chat: Enables instant communication between online users

· Interface Language: Users should be able to select the language that they prefer. We have currently available the language interface in English, French and Greek.

· Administration: Math.Di.L.S provides different levels of administration and login. The administrator of the Math.Di.L.S may distribute access rights from the administration area.

· Registration/Authentication mechanism: A simple web form is provided that all users may fill in order to register to the portal.

· Mail Notification: Users are able to customize Math.Di.L.S in a way so that they can specify whether they wish to be notified when one of the objects/messages/comments etc gets annotated by someone. 
2.3.1 The ReMath Portal Dissemination Pages

The ReMath Portal Dissemination (http://remath.cti.gr) Pages were prepared during the 3rd Reporting Period and aim at raising public participation and awareness with regard to the Project’s outputs. They constitute a well-structured repository of the Project material and resources, which is now fully-accessible by the academic and educational community. The visitor of the ReMath Dissemination Pages may find information about the Project’s main outputs and objectives, download resources (deliverables, scenarios, DDAs, DDA manuals, articles, leaflets), follow external links to other networks and communicate and upload material using the portal’s fora.
Current structure of the ReMath Portal Dissemination Pages:

· Home: Presents the main productions of the ReMath Project
· Objectives: Presents the ReMath Project’s Objectives in a coherent way
· Partners: Gives information about the Partners (Short description of the main activities in which the Partners and their institutions engage, main areas of expertise, Team members)
· Documents: The main documents of the Project
· Main Deliverables: Short description of the main deliverables –one from each Workpackage- and links to download Deliverables.
· Related Publications: A list of all the Publications the ReMath Partners have prepared during the Project and are directly related to it.
· Other Selected Publications: A list of Selected Publications the ReMath Partners have prepared during or before the Project and reflect their main areas of expertise. These publications are not directly related to the Project but are representative of the work done by the teams.
· Leaflet: The Project’s leaflet in English, French and Greek.
· Technologies: Presents the Technologies the teams have developed during the Project.
· Pedagogical Plan Manager: a description of the PPM and links to it.

· Dynamic Digital Artefacts: a description of all the DDAs
· APLUSIX: Short Description, the DDA file and the DDA Manual.
· CASYOPEE: Short Description, the DDA file and the DDA Manual.
· ALNUSET: Short Description, the DDA file and the DDA Manual.
· MOPIX: Short Description, the DDA file and the DDA Manual.
· MALT: Short Description, the DDA file and the DDA Manual.
· CRUISLET: Short Description, the DDA file and the DDA Manual.

· Scenarios: Presents the Technologies the teams have developed during the Project.

· Researcher Version Scenarios: A table containing the 13 Researcher Version Scenarios (in English) and their links to the Pedagogical Plan Manager. The topic(s) addressed and DDA used are also stated at the table.

· Teacher Version Scenarios: A table containing the 13 Teacher Version Scenarios in:
· English,

· French,
· Italian,
· Greek and
· Arabic.

· Members area: Leads to the inner pages which are restricted only to the members of the Project.
· Public forum: Six discussion fora are available, one for each DDA. They are all dully accessible to any user.
· Contact us: Gives information about the Coordinating partner and the Project’s 
2.3.2 The Pedagogical Plan Manager (PPM)

This tool has been developed within ReMath in order to support the pedagogical planning process as well as the sharing and dissemination of innovative ICT-based learning activities. The basic idea is to represent pedagogical plans as hierarchical entities which can be built and read at different levels of detail. This structure support both “authors” (providing them with the possibility to approach pedagogical planning as a top down process) and “readers” who can find in the top down organization a facilitating factor for understanding complex plans (grasping the general structure, relating rationales and general ideas with concrete details…). The PPM interface allows users to deal easily and naturally with the hierarchical structure, to navigate from the general to the particular and vice versa, and to explicitly select the fields they want to focus on. 

The present version of PPM provides three basic functionalities:

· management of pedagogical plans (Manager)

· building/modifying plans (Editor)

· viewing/navigating existing plans (Viewer)
The Manager comprises a simple database which allows the creation of new plans and retrieval of existing ones. The Editor and the Viewer share a set of common facilities, including:

The Structure Manager

In a pedagogical plan the hierarchical structure is a key point of reference since it (1) provides structural and semantic context to elementary plans (SNiPPs) making them more easily understandable and (2) can be used as a map for guiding users’ navigation. For this reason, the Structure Manager displays the hierarchy both in the Editor and in the Viewer.

The View Selector

A PPM user (author or reader) may want to deal either with SNiPPs (i.e. single nodes of the hierarchy) or with HiPPs (i.e. hierarchies of nodes, possibly sub-hierarchies of the main hierarchy). This corresponds to a visualization choice that the user can change at any time according to his/her needs.

The Field Selector

One of the chief characteristics of the PPM is its flexibility. This is achieved by 1) providing authors with a broad range of descriptors for their design ideas (expressed in text, images, video, etc.) and 2) giving authors and readers the opportunity to select exactly the types and numbers of descriptors they wish to work with.

By using the Field Selector in conjunction with the View Selector one can obtain a comparative view of the values assumed by a specific descriptor at the different levels of the hierarchy as required.

2.4 Production of Promotion Materials

The promotion materials that are considered for conveying the Project information to interested parties are:

	Feature
	Description

	Leaflet
	The Project Leaflet presents eloquently the Project’s main objectives and overall achievements. The outputs are described and explained using illustrations and images where appropriate. It is also available at the ReMath Website in English, French and Greek (http://remath.cti.gr/index.asp?action=4).


Table  AUTONUMLGL  \* Arabic \e : The ReMath work promotional material
2.4.1 Conferences and Articles

2.4.2 Conferences - 3rd Reporting Period
The ReMath partners have participated in the following conferences/workshops during the 3rd Reporting Period.

	Conferences
	Place/Date

	11th International Congress on Mathematics Education.
	Monterrey, Mexico, 6 - 13 July, 2008.

	Colloque TICE.
	IREM de Lille, 4, 5 and 6 June 2008.

	Colloque DIDIREM, Approches plurielles en didactique des mathématiques - Apprendre à faire des mathématiques du primaire au supérieur: quoi de neuf ?"
	Paris, France, 4 - 6 September 2008.

	JEM 5th workshop.
	The Finnish institute, Paris, France, November 26 - 27 2008.

	Young European Researchers Summer School (YESS 4).
	Trabzon, Turkey, August 2008.

	2do encuentra enzenensa del calculo.
	Cinvestav, Mexico, 13/11/2008.

	SFIDA XXVIII (XXVIIIeme Séminaire Franco-Italien de Didactique de l’Algèbre): Aspetti semiotici, tecnologici e culturali coinvolti nell'apprendimento dell'algebra.
	Genova, Italy. December 14th, 2007.

	British Society for Research into the Learning of Mathematics (BSRLM)
	University of Southampton, UK, 21 June 2008

	British Society for Research into the Learning of Mathematics (BSRLM)
	King’s College, London, UK, 15 November 2008

	Multimodality and Learning International Conference
(New Perspectives on Knowledge, Representation and Communication)
	King’s College, London, UK, 19 - 20 June 2008

	Midlands Mathematics Education Research Group (MME)
	University of Warwick, UK, 19 November 2008

	Biological and Physical Sciences in Education, University of Athens.
	Athens, Greece, 11 - 13 April 2008

	Symposium on the Occasion of the 100th Anniversary of ICMI, WORKING GROUP #4, Resources and technology throughout the history of ICMI.
	Rome, Italy, 5 - 8 March 2008

	6th Hellenic Conference with International Participation: Information and Communication Technologies in Education. 
	Limassol, Cyprus, 25th - 28th September 2008. 

	4th Hellenic Conference in Informatics Education.
	Patras, Greece, 28-30 March 2008. 

	20th World Computer Congress (IFIP-WCC2008)
	Milan, 7-10 September, 2008

	SFIDA 30
	Nice, 28-29 November 2008

	CERME 6. The Sixth Conference of the European Society for Research in Mathematics Education.
	Lyon, France. January 28th - February 1st, 2009

	The Ninth International Conference on Technology in Mathematics Teaching (ICTMT 9).
	University of Metz, France, July 6 - 9, 2009.

	5th Panhellenic Teachers’ Conference for the Information and Communication Technologies: “Exploiting ICTs in the Didactical Practice”
	Syros, Greece, 8 - 10 May 2009.

	CAL09 - Learning in Digital Worlds
	Brighton, UK, March 23-25th 2009

	Séminaire national de la didactique des mathématiques
	Paris, France, January 18-19, 2008

	EMF - Colloque de l’Espace Mathématique Francophone
	Dakar, Senegal, 6-10 April, 2009

	XXV Seminario Nazionale di Didattica della Matematica – sezione giovani (XXV Italian national seminar of didactics of mathematics – young researchers session)
	Rimini, Italia, 30 January - 1 February 2008

	XXVI Seminario Nazionale di Didattica della Matematica – sezione giovani (XXVI Italian national seminar of didactics of mathematics – young researchers session)
	Rimini, Italia, 18-21 February 2009.

	Joint Meeting PME32 and PME-NA XXX
	Morelia, Mexico, 17-21 JuLY 2008. 

	41st National Meeting of the Korean Society of Mathematics.
	Jeju, Korea, 23-25 October 2008.

	Deuxième Séminaire de Didactique des Mathématiques, Association Tunisienne de Didactique des Mathématiques.
	Sousse (Tunisie) March 22-25, 2009


Table  AUTONUMLGL  \* Arabic \e : Conferences – 3rd Reporting Period
2.4.3 Articles and Presentations - 3rd Reporting Period

The ReMath partners have produced the following papers and given the following presentations during the 3rd Reporting Period: 
	Articles or presentations
	Participating Partner-s
	Conference
	Place/
Date

	Article: 

Description et exploitations des traces du logiciel d’algèbre Aplusix. 
	Hamid Chaachoua, Marie-Caroline Croset, Denis Bouhineau, Jean-François Nicaud.
	Sciences et Techniques de l' Information et de la Communication pour l' Éducation et la Formation, revue Sticef, Volume 14, numéro spécial «Analyses des traces d’utilisation dans les EIAH», ISSN: 1764-7223, Décembre 2007.
	STICEF, Dec 2007.

	Article & Presentation: 

Development of Aplusix software.
	Trgalova J., Chaachoua H.
	11th International Congress on Mathematics Education.
	Monterrey, Mexico, 6-13 July, 2008

	Article & Presentation: 

Integrative theoretical framework to address issues of ICT in mathematics education: TELMA and ReMath projects
	Trgalová, J.
	11th International Congress on Mathematics Education.
	Monterrey, Mexico, 6-13 July, 2008

	Article & Presentation: 
Role of an artefact of dynamic algebra in the conceptualisation of the algebraic equality.
	Chiappini, G., Robotti, E., Trgalová, J.
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Article & Presentation: 
Relationship between design and usage of educational software: the case of Aplusix.
	Trgalova J., Chaachoua H.
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Article & Presentation: 
Un scénario pédagogique avec le logiciel Aplusix.
	Chaachoua H., Trgalová, J.
	Espace Mathématique Francophone (EMF).
	Dakar, Senegal, April, 2009.

	Article & Presentation: 
Transformation Rules: a cross-domain difficulty. 
	Croset M-C.
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Chapter in book: 

Student’s Algebraic Knowledge Modelling: Algebraic Context as Cause of Student’s Actions. 
	Marie-Caroline Croset, Jana Trgalova, Jean-François Nicaud.
	In: Gras R., Suzuki E., Guillet F., Spagnolo F. (Ed.) The Statistical Implicative Analysis - Its theoretical foundations, Springer Verlag, 2008.
	Jan 2008.

	Article: 

Helping Teachers Generate Exercises with Random Coefficients.
	Denis Bouhineau, Hamid Chaachoua, Jean-Francois Nicaud.
	International Journal of Continuing Engineering Education and Life-Long Learning (IJCEELL) ISSN (Online): 1741-5055 - ISSN (Print): 1560-4624. Jan 2008.
	IJCEELL, Jan 2008.

	Presentation:

Représentation sous forme d’arbre des expressions algébriques dans le logiciel Aplusix.
	Jana Trgalova
	Séminaire national de la didactique des mathématiques
	Jan. 2008

	Presentation:

Représentation sous forme d’arbre des expressions algébriques dans le logiciel Aplusix: une ingénierie didactique
	Jana Trgalova
	Séminaire, Université fédérale ed Campo Grande, Brésil
	October 2007

	Article: 

The Casyopée project: a CAS environment for students’ better access to algebra.
	JB Lagrange, JM Gelis
	Int. J. Continuing Engineering Education and Life-Long Learning, Vol. 18,Nos. 5/6, pp.575–584
	IJCEELL, 2008

	Article: 

Le calcul algébrique au premier trimestre de Première S. Utilisation d’un outil géométrique et symbolique.
	JB Lagrange
	revue.sesamath.net
	http://revue.sesamath.net/spip.php?article112

	Article:

Integrating the learning of algebra with technology at the European level: two examples in the Remath project. Actes en ligne du colloque CERME 5, Larnaca février 2007.
	Lagrange JB, Chiappini G.
	Actes en ligne du colloque CERME 5, Larnaca, February 2007.
	http://ermeb.free.fr

	Invited presentation:

TSG17

Functions and a software tool at upper secondary level.
	JB Lagrange
	ICME11.
	Monterrey, Mexico, July 2008.

	Presentation:

Approaching representations of functions with Casyopée.
	Tran Kiem Minh
	YESS 4.
	Trabzon, Turquie, August 2008.

	Presentation:

Casyopée, un logiciel pour l’algèbre et l’analyse au lycée.
	J.M. Gelis
	colloque TICE.
	IREM de Lille, 4 - 6 June 2008.

	Presentation

Enseñanza de las funciones en la preparatoria. Investigaciones relacionadas con el desarrollo de un ambiente computacional (Casyopée).
	JB Lagrange
	2do encuentra enzenensa del calculo.
	Mexico, 13/11/2008.

	Presentation and article:

The integration of innovative cas software: Theoretical frameworks and issues related to the teacher.
	Lagrange, J.B.
	The Sixth CAME Symposium
	July 16 and 17, 2009 in Belgrade, Serbia

	Presentation and article:

Instrumentation Process of a Digital Environment in the Study of Functions at Upper Secondary Level: a Case Study over Two Years
	Cazes, C., Gélis, J.M., Minh T.K. 
	9th International Conference on Technology in Mathematics Teaching
	Metz, 6-9 juillet

	Presentation and article:

Casyopée an open Environment for learning about functions at upper secondary level. 
	Lagrange, J.B., Nguyen C.T.
	9th International Conference on Technology in Mathematics Teaching
	Metz, 6-9 juillet

	Presentation and article:

Connecting theoretical frameworks: an example of cross-analysis
	Maracci M., Cazes C., Vandebrouck F., Mariotti M-A.
	9th International Conference on Technology in Mathematics Teaching
	Metz, 6-9 juillet

	Presentation and article:

Casyopée : un environnement interactif d’apprentissage des fonctions au lycée.
	Nguyen C.T., Gélis, J.M.
	conférence EIAH 2009, Environnements Informatiques pour l’Apprentissage Humain
	Le Mans, 23-26 juin

	Presentation and article:

Une double approche, par objets et registres, appliquée aux actions des élèves dans des EIAH d’apprentissage de l’analyse.
	Gélis, J.M.
	conférence EIAH 2009, Environnements Informatiques pour l’Apprentissage Humain
	Le Mans, 23-26 juin

	Presentation and article:

Approaching functions via multiple representations: a teaching experiment with Casyopee.
	Lagrange, J.B., Minh, T. K.
	Conference of European society of Research in Mathematics Education (CERME 6)
	Lyon, France. Janvier 2009

	Presentation:

Casyopée: un environnement interactif d’apprentissage des fonctions au lycée.
	Lagrange, J.B.
	Deuxième Séminaire de Didactique des Mathématiques Association Tunisienne de Didactique des Mathématiques,
	Sousse (Tunisie), March 22-25, 2009

	Presentation:

ReMath et Casyopée
	Nguyen C.T.,  Lagrange, J.B., Meyrier X., Le Feuvre B.
	Colloque des Irems du grand Ouest
	Rennes (France), May 15-16, 2009

	Plenary lecture:

Digital technology in mathematics education: an instrumental approach.
	Artigue, M.
	5th International Colloquium on the Didactics of Mathematics
	Rethymnon, Crete, 17-19 April 2008

	Plenary lecture:

Tecnologías numéricas y educación matemática. Reflexionando sobre 20 años de investigación didáctica.
	Artigue, M.
	IV Colóquio de História e Tecnologia no Ensino da Matemática
	Rio de Janeiro, Brasil, 5-9 May 2008

	Presentation:
European: The experience of TELMA and ReMath
	Artigue, M., Mariotti, M.A.
	Discussion Group n°6: The nature and role of international cooperation in mathematics education

ICME-11 
	Monterrey, Mexico, July 2008

	Presentation and article:
Connecting theoretical frameworks: the TELMA perspective.
	Artigue, M., Cerulli, M.
	Joint Meeting PME32 and PME-NA XXX
	Morelia, Mexico, 17-21 July 2008.

	Invited presentation:
Technology and Mathematics Education
	Artigue, M.
	41st National Meeting of the Korean Society of Mathematics. 
	Jeju, Korea, 23-25 October 2008.

	Informal presentation:
Working group on comparison and networking of theoretical frameworks
	Artigue, M.
	6th Conference of the European Society for Research in Mathematics Education (CERME 6)
	Lyon, France, 28 January- 1 February 2009.

	Presentation & article:

Students’ activities about functions at upper secondary level: a grid for designing a digital environment and analysing uses.
	Lagrange, J.B., Artigue, M.
	PME33
	Thessaloniki, Greece, 19 -23, July 2009

	Article: 

Rapports et articulations possibles entre cadres théoriques: le cas de la théorie anthropologique du didactique
	Artigue, M.
	Recherches en Didactique des Mathematiques
	to appear in 2009

	Article:
Teaching and learning about functions at upper secondary level: designing and experimenting the software environment Casyopée
	Lagrange, J.B.,
	IJMEST
	to appear in 2009

	Paper: 

Memorizing algebraic formulas: The support of a microworld.
	Maffei, L., Mariotti, M.A.
	European Research in Mathematics Education V. Proceedings of the Fifth Congress of the European Society for Research in Mathematics Education.

ISBN - 978-9963-671-25-0
	Larnaca, Cyprus 22 - 26 February 2007

	Presentation:

Il senso strutturale di un'espressione: proposta di un intervento didattico centrato su un artefatto.
	Maffei, L., Mariotti, M.A, Sabena, C.
	SFIDA 28
	Genova, Italy. 14 December 2007

	Poster: 

Different feedbacks for different educational goals: how theoretical assumptions can drive the modes of use of the Aplusix CAS.
	Maffei, L., Mariotti, M.A., Sabena, C.
	ICME 11
	Monterrey, Mexico. 6-13 July 2008.

	Presentation: 

Modélisation avec Casyopée
	UNISI:

Maracci, M., Mariotti, M.A.

DIDIREM:

Cazes, C., Vandebrouck, F.
	Colloque DIDIREM
	Paris, France. 4-6 September 2008

	Paper: 

Aspetti meta-cognitivi legati all’utilizzo di un micromondo il caso di Aplusix. Form@re. Newsletter
	Maffei, L., Mariotti, M.A.
	ISSN:1825-7321

[http://formare.erickson.it/archivio/settembre_08/4_MAFFEI.html]
	

	Paper and Presentation:
The teacher’s use of ICT tools in the classroom after a semiotic mediation approach
	Maracci, M., Mariotti, M.A.
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Paper and Presentation: 

Casyopée in the classroom: two different theory-driven pedagogical approaches
	UNISI:

Maracci, M., Mariotti, M.A.

DIDIREM:

Cazes, C., Vandebrouck, F.
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Presentation:

Aspetti cognitivi e meta-cognitivi legati all'utilizzo del micromondo Aplusix per l'insegnamento/apprendimento del calcolo algebrico
	Maffei L.
	XXV Seminario Nazionale di Didattica della Matematica – sezione giovani
	Rimini, Italia, 30 January - 1 February 2008

	Presentation:

La mediazione semiotica del software Aplusix nello sviluppo del significato matematico di 'manipolazione di espressioni algebriche'
	Maffei L.
	XXVI Seminario Nazionale di Didattica della Matematica – sezione giovani
	Rimini, Italia, 18-21 February 2009.

	Accepted Paper:

Exploiting the feedback of the Aplusix CAS to mediate the equivalence between algebraic expressions. 
	Maffei, L., Sabena, C., Mariotti, M.A. 
	Proceedings of the 33rd PME
In press
	Thessaloniki, Greece, 19-24 July,2009

	Presentation:

Learning about motion in motion
	C. Morgan & J. Alshwaikh
	Multimodality and Learning International Conference

(New Perspectives on Knowledge, Representation and Communication)
	King’s College, London-UK, 19-20 June 2008

	Presentation: 

Learning about motion in a multi-semiotic environment: From designing a pattern to animating a firework
	C. Morgan & J. Alshwaikh
	British Society for Research into the Learning of Mathematics (BSRLM)
	University of Southampton, UK, June 2008

	Presentation:

Imag(in)ing three-dimensional movement with gesture: ‘playing turtle’ or pointing?
	C. Morgan & J. Alshwaikh
	British Society for Research into the Learning of Mathematics (BSRLM)
	King’s College, London, UK, November 2008

	Presentation:

Multi-modal communication in learning about motion
	C. Morgan & J. Alshwaikh
	Midlands Mathematics Education Research Group (MME)
	University of Warwick, UK, November 2008

	Article (short research report):

Learning about motion in a multi-semiotic environment. 
	Morgan, C., & Alshwaikh, J.
	Research in Mathematics Education, 10(3).
	2008

	Article:

Learning about motion in a multi-semiotic environment. 
	Morgan, C., & Alshwaikh, J.
	Proceedings of the British Society for Research into the Learning of Mathematics 28(2)

http://www.bsrlm.org.uk/IPs/ip28-2/index.html
	2008

	Article and presentation:

Mathematical activity in a multi-semiotic environment. 
	Morgan, C., & Alshwaikh, J.
	Conference of European Research in Mathematics Education (CERME6) and post-conference proceedings
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Article:

Web 2.0 in mathematics education: The design and development of MoPiX 2.0.
	Winters, N. & Kahn, K.
	JCAL, to be submitted
	

	Presentation: 

MoPiX 2.0
	Kahn, K.
	Departmental Seminar
	University of New South Wales

	Presentation: 

MoPiX 2.0
	Kahn, K.
	An Architecture for Participatory Learning
	iLAB2015 Ideation Workshop, Singapore

	Article & Presentation:

Exploring angle through geometrical constructions in a simulated 3D space. 
	Psycharis, G., Kynigos, C.
	11th International Congress on Mathematical Instruction (ICME), Topic Study Group 22: “New Technologies in the Teaching and Learning of Mathematics”.
	Monterrey, Mexico, July 6 - 13 2008.

	Presentation:

New technologies in the learning and teaching of mathematics: what’s new since last ICME?
	Kynigos, C., Laborde, C.
	11th International Congress on Mathematical Instruction (ICME), Topic Study Group 22: “New Technologies in the Teaching and Learning of Mathematics”, Chairs’ plenary session presentation.
	Monterrey, Mexico, July 6 - 13 2008.

	Article & Presentation:

Construction and manipulation of simulations of motion through equations in a specially designed computational environment (in Greek). 
	Psycharis, G., Moustaki, F.
	Biological and Physical Sciences in Education. 
	Athens, Greece, 11 - 13 April 2008. 

	Article & Presentation:

Making sense of structural aspects of equations by using algebraic-like formalism. 
	Moustaki, F., Psycharis, G., Kynigos, C. 
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Article & Presentation:

Half-baked mathematical microworlds as boundary objects in connected design.
	Kynigos, C.
	Symposium on the Occasion of the 100th Anniversary of ICMI, WG 4: “Resources and technology throughout the history of ICMI”.
	Rome, Italy, 5 - 8 March 2008.

	Article & Presentation:

Navigation in Geographical Space. 
	Markopoulos, C., Kynigos, C., Alexopoulou, E. & Koukiou, A. 
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Article & Presentation:

Half-baked games' rules as framework for comprehending and applying the condition structure (in Greek).
	Alexopoulou, E., Kynigos, C.
	4th Hellenic Conference in Informatics Education.
	Patras, Greece, 28-30 March 2008.

	Article & Presentation:

Navigation in 3D geographical space as a medium for correlating geographical and spherical coordinates.
	Alexopoulou, E., Kynigos, C. 
	6th Hellenic Conference with International Participation, International and Communication Technologies in Education. 
	Limassol, Cyprus, 25-28 September 2008. 

	Article:
Meanings generated while using algebraic-like formalism to construct and control animated models.
	Kynigos, C., Psycharis, G., Moustaki, F. 
	International Journal for Technology in Mathematics Education.
	Submitted.

	Article:
Charting the microworld territory over time: design and construction in learning, teaching and developing mathematics.
	Healy, L. Kynigos, C.
	Zentralblatt für Didaktik der Mathematik (ZDM) - The International Journal on Mathematics Education.
	Submitted.

	Presentation:

Symbolic expression and Dynamic Geometry tools in E-Slate TurtleWorlds and MaLT.
	Kynigos, C.
	Using dynamic geometry and symbolic calculation systems for teaching mathematics.
	Athens, Greece, 31 Oct. - 1 Nov. 2008.

	Presentation:

Designing and evaluating the 7th “Training Teachers’ Educators” programme - The trainees’ activities in the domain of mathematics.
	Kynigos, C.
	Carrying out “Training Teachers’ Educators” programmes. 
	Athens, Greece, 24 October 2008.

	Presentation:

MoPiX - a programmable constructionist environment.
	Moustaki, F., Kynigos, C.
	Presenting MoPiX to Mathematics Teachers participating in the master course: “Didactics of Mathematics”.
	Educational Technology Lab, Athens, Greece, 13 May 2008.

	Presentation:

MoPiX - a programmable constructionist environment.
	Moustaki, F., Kynigos, C.
	Presenting MoPiX to Teachers participating in the master course: “Didactics of Specialised Subjects with ICT” and their educators.
	Educational Technology Lab, Athens, Greece, 23 June 2008.

	Presentation:

MoPiX, MaLT, Cruislet and E-Slate.
	Alexopoulou, E., Kitsou, S., Koukiou, A., Kynigos, C., Moustaki, F., Psycharis, G.
	Presenting ETL’s technology to Teachers from the American Community School in Athens
	Educational Technology Lab, Athens, Greece, 28 January 2008.

	Presentation:

MoPiX, MaLT, Cruislet and Math.Di.L.S.
	Alexopoulou, E., Kitsou, S., Koukiou, A., Kynigos, C., Moustaki, F., Psycharis, G.
	Presenting the ReMath technological artefacts to the ETL’s associates.
	Educational Technology Lab, Athens, Greece, 12 December 2008.

	Presentation:

MoPiX v.2: Modelling through the use of equations
	Moustaki F.
	5th Hellenic Teachers’ Conference for the Information and Communication Technologies “Exploiting ICTs in the Didactical Practice”.
	Syros, Greece, May 8-10 2009.

	Article & Presentation:

Construction and manipulation of simulations of motion through equations (in Greek).
	Moustaki F., 

Psycharis G. 
	5th Hellenic Teachers’ Conference for Information and Communication Technologies “Exploiting ICTs in the Didactical Practice”.
	Syros, Greece, May 8-10 2009.

	Presentation:

The MaLT microworld.
	Psycharis G., Latsi M. 
	5th Hellenic Teachers’ Conference for Information and Communication Technologies “Exploiting ICTs in the Didactical Practice”.
	Syros, Greece, May 8-10 2009.

	Presentation:

The Cruislet DDA.
	Alexopoulou, E., Markopoulos, C. & Koukiou, A.
	5th Hellenic Teachers’ Conference for Information and Communication Technologies “Exploiting ICTs in the Didactical Practice”.
	Syros, Greece, May 8-10 2009.

	Accepted Paper:
Reifying algebraic-like equations in the context of constructing and controlLing animated models. 
	Psycharis G, Moustaki F. &Kynigos Chr.
	Proceedings of the 33rd PME.
In press
	Thessaloniki, Greece, 19-24 July,2009

	Accepted Paper:
Meanings for angle through geometrical constructions in 3d space.
	Kynigos, C., Psycharis, G. & Latsi, M.
	Proceedings of the 33rd PME.
In press
	Thessaloniki, Greece, 19-24 July,2009

	Accepted Paper:

Mathematisations while navigating with a geo-mathematical microworld. 
	Markopoulos, C., Kynigos, C., Alexopoulou, E. & Koukiou, A.
	Proceedings of the 33rd PME.
In press
	Thessaloniki, Greece, 19-24 July,2009

	Accepted Paper:

Research In Mathematics Education In Greece And Cyprus
	Chronis Kynigos, George Philippou, Despina Potari & Haralambos Sakonidis
	Proceedings of the 33rd PME.
In press
	Thessaloniki, Greece, 19-24 July,2009

	Article:

Supporting the design of pilot learning activities with the Pedagogical Plan Manager. In M. Kendall and B. Samways (eds.) Learning to live in the Knowledge Society, Springer, pp. 37-44.
	Bottino R., Earp J., Olimpo G., Ott M., Pozzi F., Tavella M.
	20th World Computer Congress (IFIP-WCC2008)
	Milan, 7-10th September 2008

	Article:

Uno scenario didattico centrato su Alnuset per favorire la comprensione dell’equivalenza e dell’uguaglianza algebrica
	G. Chiappini, B. Pedemonte, E. Robotti, F. Vannucci
	SFIDA 28, Proceedings
	14th December 2007

	Article:

Algebra On Numerical SETs: a system for teaching and learning algebra.
	Pedemonte B., Chiappini G 
	International Journal of Continuing Engineering Education and Life-Long Learning, Vol 18, Nos. 5/6, 627-639, Inderscience Publishers, 2008
	2008

	Article:

The design of new digital artefacts as key factor to innovate the teaching and learning of algebra: the case of Alnuset (accepted paper) 
	Chiappini G., Pedemonte B.
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Article:

Role of an artefact of dynamic algebra in the conceptualisation of the algebraic equality (accepted paper)
	Chiappini G., Robotti E., Trgalova J.
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Article:

The algebraic manipulator of Alnuset: a tool to prove (accepted paper)
	Pedemonte B. 
	6th Conference of the European Society for Research in Mathematics Education (CERME 6).
	Lyon, France, 28 Jan. - 1 Feb. 2009.

	Article:

Using Alnuset to construct the notions of equivalence and equality in algebra , Kendall M. and Samways B (eds) , Proc. IFIP, Learning to Live in the Knowledge Society, vol.281, 345-348, Springer Sci.Business Media, N.Y., 2008
	Chiappini G.P., Pedemonte B., Robotti E. 
	20th World Computer Congress (IFIP-WCC2008)
	Milan, 7-10th September, 2008

	Presentation:

La trasformazione dell'insegnamento e dell'apprendimento dell'algebra mediata dal sistema Alnuset, 

Corso di perfezionamento in Didattica della Matematica, Department of Msthematics, University of Naples
	Chiappini, G.
	Department of Mathematics, University of Naples
	Naples, 10/4/2008

	Presentation:

AlNuSet: un sistema per migliorare l’insegnamento e l’apprendimento della matematica, Mathesis Sezione di Pavia, Department of Mathematics, University of Pavia
	Chiappini G.
	Mathesis, Sezione di Pavia
	Pavia, 18/12/2008

	Presentation:

Dalle tecniche dei CAS alle tecniche di algebra dinamica e di manipolazione simbolica strutturata: il caso Alnuset 

Universite de Nice Sophia Antipolis 
	Chiappini G.
	SFIDA 30
	Nice, 28-29/11/2008

	Presentation:

Usare la tecnologia per innovare l'insegnamento dell'algebra: risultati di una sperimentazione con Alnuset,

Université de Nice Sophia Antipolis 
	Pedemonte B., Robotti E.,
	SFIDA 30
	Nice, 28-29/11/2008

	Poster presentation:

Pedagogical Plans as Communication Oriented Objects
	R. Bottino, J. Earp, G. Olimpo, M. Ott, F. Pozzi, M. Tavella.
	CAL ’09
	23-25 March 2009, Brighton.

	Course:

“Il sistema Alnuset come supporto alla discalculia”, held in the framework of “Tecnologie e disabilità: Metodologia e Strumenti”, Ministry of Education Local Authority, Livorno
	Pedemonte B, Robotti E.,
	Ministry of Education Local Authority, Livorno
	Livorno, 17/10/2008, 7/11/2008

Piombino, 27/11/2008, 11/12/2008
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2.4.4 Upcoming Conferences - After the end of the Project
The ReMath partners also aim to go to the following conferences:
	Conferences
	Place/Date

	PME 33. Conference of the international Group of Psychology of Mathematics Education.
	Thessaloniki, Greece. July 19 - 24, 2009

	Models in Developing Mathematics Education
	Dresden, Germany. September 11 - 17, 2009. 

	The Ninth International Conference on Technology in Mathematics Teaching (ICTMT 9).
	University of Metz, France, July 6 - 9, 2009.

	3rd Conference of the Greek Association for Research in Mathematics Education (GARME).
	Rhodes, Greece, 29 - 31 October, 2009.

	Conference EIAH 2009 (Environnements Informatiques pour l'Apprentissage Humain) http://eiah2009.univ-lemans.fr/
	Le Mans, France, 23 - 26 juin 2009

	British Society for Research into Learning Mathematics
	Loughborough, UK, 14 November 2009

	British Congress of Mathematics Education
	Manchester, UK, 6th -9th April 2010


Table  AUTONUMLGL  \* Arabic \e : Conferences – after the end of the Project

2.5 Exploitable Knowledge and Its Use

	Exploitable product(s) or measure(s)
	Sector(s) of application
	Timetable for commercial use
	Patents or other IPR protection
	Owner & Other Partner(s) involved

	MaLT - software related services and materials
	Education
	After the end of the project
	IPR protection
	ETL/NKUA

	Cruislet - software related services and materials
	Education
	After the end of the project
	IPR protection
	Talent S.A.

	Aplusix
	Education
	Jan 2007- Jan 2011
	IPR protection
	University Joseph Fourier

	Alnuset
	Education
	After the end of the project
	IPR protection
	ITD

	The Casyopée environment
	Education
	After the end of the project
	IPR protection
	DIDIREM team


Table  AUTONUMLGL  \* Arabic \e : Exploitable knowledge
2.6 Potential Exploitable Products

2.6.1 Dynamic Digital Artefacts and their Derivative Services and Materials

MaLT

Although this piece of software is currently aimed to be open source, there will be a group of services and materials which could be commercially exploited. Services include teacher training and products include educational materials for a dynamic stereometry (3d Geometry) medium. It could be used in Primary, Secondary or Tertiary education. It has been designed and developed by ETL/NKUA and could be exploited through the collaboration with a private company or the creation of a spin-off company. It has been developed in a way which could potentially be extended after the Project to become a 3D participatory game like environment. It has been considered for inclusion as an interface for control technology exhibitions in a new Exploratorium style spin-off company emerging from ETL (http://polymechanon.gr, http://www.youtube.com/watch?v=d8AJwADKd90) expected to host around 70.000 visitors per year. Finally, it has been and will continue being disseminated in the frame of an initiative of the Ministry of Education -initially directed to 2500 teachers (500 mathematics teachers)- through an ETL based course, training teacher educators. The courses of the first phase of the initiative began in November 2007 and ended in October 2008. The second phase of the initiative will be starting soon.
Cruislet

This piece of software could join the suite of products and services around the Cruiser technology, in the education sector. It has been designed by the ETL/NKUA team and developed by Talent, a private company. It could be commercially exploited by Talent, in collaboration with the team through its development into a product after the end of ReMath. The same potential for its use in the development of a game for the ‘Polymechanon’ spin-off applies as in the case of MaLT. Like MaLT, Cruislet has also been and will continue being disseminated in the frame of an initiative of the Ministry of Education -initially directed to 2500 teachers (500 mathematics teachers)- through an ETL based course, training teacher educators. The courses of the first phase of the initiative began in November 2007 and ended in October 2008. The second phase of the initiative will be starting soon.
Aplusix

In October 2008, a company, called ARISTOD, has been created in order to develop and commercialize Aplusix. This company is a start-up of the UJF University and is registered 508 577 491 RCS Grenoble. ARISTOD has a licence contract with UJF and sub-licence contracts with publishers (UK & Ireland, Italy, Benelux).

ARISTOD commercializes and maintains Aplusix, and develops new modules and software. Aplusix is multilingual educational software which has proven its efficiency on the students’ side and which facilitates the work of the teachers. The new modules of Aplusix designed and developed in the ReMath Project will be added to the commercial product when possible: the tree representations will help students understand algebraic expressions; the graphical representations will introduce another classical register.

AlNuSet
AlNuSet is an innovative educational software program that enhances the teaching and learning of algebra, numerical sets and functions in secondary schools. ALNUSET was completely developed at the Institute for Educational Technology, part of the Italian Research Council (CNR), within the ReMath European Project.

ALNUSET is distributed by DiDiMa srl (Didattica Digitale della Matematica - Digital Didactic of Mathematics), a spin-off company of ITD-CNR established in April 2009 by the research team that developed and tested ALNUSET.

DiDiMa srl manages software development and updates, and also runs teacher training and consultancy activities supporting ALNUSET’s adoption in the classroom. More information on DiDiMa srl and AlNuSet at http://www.alnuset.com.

MoPiX

The Institute of Education team is developing MoPiX and associated learning materials. MoPiX enables students to create scientific simulations, animations, and games by composing algebraic equations. While the implementation of MoPiX is open source and web-based, there are several commercial opportunities to provide services and learning materials. Services include the provision of online repositories for equations, models, and learning materials. The development of learning scenarios and teacher training courses around the development of groupwork activities may also be commercially exploitable.

Casyopée
The DIDIREM team is currently preparing a version of Casyopée for a wide dissemination. Casyopée now uses a free symbolic kernel: Maxima. Installing Casyopée is now very easy by downloading an 8 Mbytes installer (see http://casyopee.eu). They aim to propose a version easy to download, install and try for teachers and students. The usefulness will be high for upper secondary scientific students, especially for the preparation and passation of a new 'practical' exam at the baccalaureate. Concretely they will propose Casyopée for the RIP (reconnu d'intérêt pédagogique: www2.educnet.education.fr/contenus/rip/) label and/or for a SIALLE (Service d'Information et d' Analyse des Logiciels Libres Éducatifs: /www.sialle.education.fr/accueil.php) license. The label and the license are both a guaranty of quality from the French Ministry of Education. They will ensure that the environment will be known and freely used by teachers and students. In parallel, we will disseminate pedagogical plans and classrooms situations experimented during the ReMath Project. This will be an opportunity for commercial activities.
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