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INTRODUCTION -



Presentation of the La main à la pâte program



-



The 10 principles of La main à la pâte



-



Program of the international seminar
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PRESENTATION OF THE LA MAIN A LA PATE PROGRAM The La main à la pâte (« hands-on ») program was launched in 1996 by Georges Charpak, 1992 Physics Nobel prize laureate, Pierre Léna, Yves Quéré with the support of the French Academy of Sciences and Ministry of Education. Implemented jointly with the National Institute for Educational Research and the Ecole normale supérieure of Paris, La main à la pâte aims to renew and expand science teaching in primary education in France and elsewhere. Facing some common issues with science education (decreasing interest in scientific careers from young people in spite of a growing knowledge-based economy, negative perception of science by public opinion...), many countries have come to the same conclusion that science teaching needed a deep renewal oriented towards the very young. To address these issues, La main à la pâte recommends that teachers implement inquirybased activities with pupils, combining exploration of the world, scientific learning, experimentation and reasoning, command of language and argumentation, so that all children deepen their understanding of the objects and phenomena around them. Curiosity, creativity and critical attitude are the core of competencies La main à la pâte aims to develop. Its expertise is regularly sought abroad by a growing number of partner countries to contribute to the renewal of science education worldwide through expertise, training and resources. Indeed, the methods and the tools developed by La main à la pâte quickly aroused the interest of foreign partners. Today, La main à la pâte is developing an active cooperation with more than 40 countries and 3 regional networks (European Union, Southeast Asia, Latin America). Its partners abroad include developed as well as emerging countries, but also some in a rebuilding process due to severe internal crisis. This commitment is based on the deep conviction that education is a global issue going beyond national boundaries, which can only be strengthened by exchange and international cooperation. La main à la pâte has always encouraged its partners to adapt its main ideas and resources to their own institutional and cultural context. In order to answer an increasing demand from its international partners, La main à la pâte decided to organize from May 17 to 22 - 2010, an international seminar on science and technology education in school, opened to foreign decision-makers and trainers.
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General objectives of the international seminar: • To share and to transfer the expertise gathered by La main à la pâte towards educational systems and scientific partners abroad. • To provide foreign participants with some insights into the inquiry-based science education approach and its implementation in the educational system. • To share free methodological and scientific resources elaborated in France (guides, learning units for teachers). • To make possible an intercultural adaptation of the approach and contents proposed by La main à la pâte, according to the context of each country. • To foster international cooperation between the foreign partners of La main à la pâte.



This file collects, in a chronological order, the working documents which will be used by the speakers during the workshops.
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The 10 principles of La main à la pâte The teaching approach 1. Children observe an object or phenomenon in the real, tangible world and experiment with it. 2. In the course of their investigations, children use arguments and reasoning, pooling and discussing their ideas and results, constructing their knowledge, as a purely manual activity is insufficient. 3. The activities the teacher proposes to pupils are organized in sequences within a teaching module. They are related to official programmes and other pupils a great deal of independence. 4. A minimum of two hours a week is devoted to the same theme over several weeks. Continuity of activities and pedagogical methods is ensured throughout the school programme. 5. Each pupil keeps an experiment book, written and updated in his own words. 6. The main objective is a gradual appropriation by pupils of scientific concepts and techniques, along with consolidation of oral and written expression.



Partnership 7. Families and/or the neighbourhood take part in work done in class. 8. Locally, scientific partners (universities, engineering schools) support class work by making their skills available. 9. Locally, teachers’ colleges make their pedagogical and didactic experience available to teachers. 10. Teachers can obtain the teaching modules, ideas for activities, and answers to various questions at the website www.lamap.fr. They can also take part in collaborative work by exchanging ideas with colleagues, trainers and scientists.
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LA MAIN A LA PATE INTERNATIONAL SEMINAR MAY 17 TH – 22 ND, 2010 – CIEP, France Seminar program
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● SUNDAY, May 16th 2010 Arrival and check-in of participants at the “Centre International d’Études Pédagogiques” (CIEP) – Sèvres



● MONDAY, May 17th 2010 – Departure from the CIEP : 7h45 9h00 – 11h30 plenary session



Opening Ceremony - Academy of Sciences - Institute of France 9h–9h30 – participants welcome in the “Salle des séances”. 9h30–10h10: International seminar opening • Jean SALENCON, President, Academy of Sciences. • Christian MASSET, General director for Global Affairs, Development and Partnerships, Ministry for European and Foreign Affairs • Jean-Michel BLANQUER, General director for School Education, Ministry of Education • Marc ROLLAND, Deputy director for International Affairs, Ministry of education 10h10-10h30 : présentation of the La main à la pâte program and of the seminar • David JASMIN et Anne LEJEUNE, La main à la pâte 10h30-11h30 : Round table : The international stakes in science education moderated by Emmanuel DAVIDENKOFF (journalist) • Catherine BRECHIGNAC, Ambassador delegated to science, technology and innovation • Claudie HAIGNERE, President of the Museum of Science and Industry in Paris (Cité des sciences et de l'industrie). • Bertand HUGONNIER - Deputy-Director of the Directorate for Education in the Organisation for Economic Co-operation and Development (OECD). Moderator : Emmanuel DAVIDENKOFF (France-Info)



11h30 – 13h00



Cocktail-lunch



13h00 – 14h00



Return to the CIEP



14h00 – 16h00 3 groups



Introduction to the Inquiry-Based Science and Technology Approach 1 – Hands-on session and analysis of the different stages of the inquiry-based science approach. The participants will practice a scientific hands-on activity, according to the principles proposed by La main à la pâte and to the various aspects of the inquiry-based approach in science and technology. Trainers : Alain CHOMAT, Frédéric PEREZ, David WILGENBUS



16h - 16h15



Coffee break



16h15 – 17h15 3 groups



2 – Identification of the different stages of the inquiry-based approach. 3 - Preparation of the class visits planned for the day after: introduction to the observation grids. Trainers: Alain CHOMAT, Frédéric PEREZ, David WILGENBUS



19h30



Dinner at the CIEP La main à la pâte - International Seminar on science and technology education at school - may 2010
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● TUESDAY, May 18th 2010 - Departure from the CIEP : 7h30



8h30 - 12h00 10 groups



School Visits (kindergarten, elementary, secondary): observation of science and technology sessions.



12h30 - 14h00



Lunch at the CIEP



14h00 - 14h30 plenary session



Presentation of the French compulsory educational system and curriculum. Speakers: Elisabeth MONLIBERT and René MACRON



14h30 – 16h00 3 groups



Participative Analysis of the Class Visits Exchanging/comparing the observations realized in the morning regarding the implementation of the inquiry-based approach in kindergarten, primary and secondary. Main stages, difficulties... Trainers: Alain CHOMAT, Frédéric PEREZ, David WILGENBUS



16h00 - 16h15



Coffee break



16h15 – 17h15 plenary session



Towards a characterization of the inquiry-based science and technology approach. Speaker : Frédéric PEREZ



19h30



Official dinner at the CIEP Welcome speech – Mr PILHION, Deputy director of the CIEP
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● WEDNESDAY, May 19th 2010 9h00 – 12h00 2 groups



Cross-disciplinary approaches in Science and Technology Education Workshop 1: Science and Language The science notebook and the importance of writing in science class, the oral skills. This workshop will deal with the importance of written and oral language in science education at school, the acquisition of vocabulary in science, the role of linguistic interactions, the role of individual and collective writing, and the importance of the science notebook as a tool for the pupil. Speakers : Jean-Louis ALAYRAC, Marylène BRARE, Charles-Henri EYRAUD Workshop 2: Science teaching and History Sciences and techniques are the result of a long history, marked out by debates and controversies often underrepresented in their teaching. Through concrete examples taken from three projects conceived by La main à la pâte, we shall examine how experimental activities can help to familiarize the pupils with the historical dynamics of science, and how teaching can thereby be enriched. Speakers : David JASMIN, Cécile de HOSSON



10h30 – 11h00



Coffee break



11h00 – 12h00 2 groups



Continuation of the workshops



12h30 – 14h00



Lunch at the CIEP



14h00 – 16h00 2 groups



Conception and production of resources for teachers Workshop 1 – Conceiving, producing, validating resources for science education at school This workshop will deal with the many questions underpinning the elaboration of educational resources for teachers. Their analysis and their comparison will engage participants in a reflection around the criteria that make them coherent with an inquiry-based approach and adapted to the pupils’ level. Speakers : Frédéric PEREZ, Elisabeth PLE Workshop 2 - Conceiving, producing, validating an cross-disciplinary thematic module La main à la pâte proposes thematic modules to teachers. Interdisciplinary, with a duration of several weeks or months, sometimes proposing on-line collaboration between classes, these modules also constitute a way of handling critical social issues at school (environment, sustainable development, public health, citizenship and history of civilization). The workshop will present several modules, from their conception to their implementation. Speakers : Jean-Louis ALAYRAC, David WILGENBUS



16h00 – 16h30



Coffee break



17h00 – 19h00 plenary session



Forum Presentation of material and resources of La main à la pâte or brought by the participants. Presentation of posters summarizing the participants’ actions in their country.



19h30



Dinner at the CIEP
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THURSDAY, May 20th 2010 – 2 groups in alternation Group 1 – Departure from the CIEP to Chatenay-Malabry – 8h00 9h-12h



Pedagogical and Scientific Support for Teachers



9h00-9h45



The Local and Systemic Approach: Creating and Leading a Network of Resource Centers Thanks to its network of pilot centers, La main à la pâte arouses and supports different initiatives to develop a good quality teaching in science and technology, based on a local partnership and involving a significant number of classes. What are the various strategic dimensions at stake in the creation of such a network? How to create a system and structure on the long run all its elements ? Speaker : Clotilde MARIN-MICEWICZ



9H45-10h45



Teacher Pedagogical Support and Follow-up on a Local Scale. Case Study. Drawing on a regional project set up in Ariège (south of France), this workshop will aim at identifying important elements to offer the teachers a coherent and systematic supporting system, based locally on in-service training, the creation of a resources center, and a tailored follow-up for teachers. Speaker : Stéphane RESPAUD



10h45 – 11h00



Coffee break



11h - 12h00



Scientific Support: Strategy, Tools and Contents. The initiative known in France under the name ASTEP (Supporting Primary Teachers through the Involvement of Scientists) seeks the commitment of researchers, engineers, company technicians and science students to the benefit of primary school teachers and their pupils. As actors and witnesses of science, they contribute to give pupils a living and stimulating representation of it as it is, thus providing a precious contribution to its teaching. Speakers : Aline CHAILLOU, Carl RAUCH



12h15 - 13h30



Lunch at the CIEP Group 2 – Departure from the CIEP to Châtenay-Malabry: 13h15



14h00 - 17h00



Local Supporting Systems to Strengthen Science and Technology Education : the La main à la pâte Pilot Centres During the visit of a La main à la pâte pilot center (Chatenay-Malabry), speakers will present the various elements inherent to the creation, the constitution and the activities of a pilot center, drawing mainly on two case studies (Châtenay-Malabry and Nogent-sur-Oise). Speakers : Monique DELCLAUX, Nicolas DEMARTHE, Fabrice KROT



19h00



Dinner at the CIEP



20h00



Sightseeing in Paris (Bateaux-mouches).
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FRIDAY, May 21st 2010 9h00 – 11h00 2 groups



Strategies for the Generalization of IBSE within the Educational System Workshop 1 - Strategies for In-service Teacher Training: Teacher professional development is a decisive factor for the generalization of an inquiry-based pedagogy. Various actions contribute locally to in-service training: long or short training outside the class, field follow-up, resources and training modalities, partners involved, scientific supports. Speakers: Philippe GIRARD, Frédéric PEREZ, Serge RICOU. Workshop 2 - From Experimentation to Generalization Since 2000, the French Ministry of Education has been engaged in a science and technology education renovation plan for the primary school. The workshop will focus on: 1 - The genesis of a reform: the introduction and the expansion of La main à la pâte within the educational system. The 2000 national reform plan and the insertion in 2002 of La main à la pâte in the national curriculum. 2 - Core knowledge and skills: how to strengthen the coherence of science and technology teaching throughout the compulsory education, from the primary school to the secondary school. 3 - Adapting La main à la pâte to the secondary school. Principles and first outcomes of the experiment for an integrated education in science and technology into the secondary level. Speakers : Jean-Pierre SARMANT, Dominique ROJAT, Alice PEDREGOSA



11h00– 11h15



Coffee break



11h15– 12h15 plenary session



Internet: a Tool for Educational Innovations Spreading. Presentation of the La main à la pâte website, and its “mirror websites” in foreign languages. Speaker: David WILGENBUS



12h30-14h00



Lunch at the CIEP



14h00 – 16h00 2 groups



Assessing Inquiry-Based Science Education Workshop 1- Observation of Teaching Practices and Assessment of the Impact of Supporting Systems for Science Education : To assess the impact of the La main à la pâte pilot centers on class practices, a grid for observing science sessions was conceived and used in systematic observations. The workshop suggests presenting and discussing the objectives and the contents of the grid, the main results obtained from observation and their exploitation, and finally the adaptation of these tools to other contexts and other purposes. Speakers : Monique DELCLAUX, Susana BORDA CARULLA Workshop 2 – Assessment of Learning within the Framework of Inquiry-Based Science and Technology Education: This workshop will gather participants having already been confronted with this problem, and will seek a confrontation of practices and experiences concerning the assessment of learning in various countries. The possibility of working together around the production of tools and methodologies for the assessment of learning will be explored. Coordination : David JASMIN



16h00– 16h30



Coffee break



16h30-17h30 plenary session



Closing Conference : “Does science display universality?”. Conference on the multicultural aspects of science, its aim at universality and the differences between Cultures. Etienne KLEIN, physicist and philosopher, researcher at the CEA (Commissariat à l’Energie Atomique).



19h30



Dinner at the CIEP
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SATURDAY, May 22nd 2010 9h00-11h00 3 groups and plenary session.



Assessment and Perspectives Group work to assess the seminar, the conditions of ownership and transfer of resources and methods, the perspectives of work and exchanges between the different countries. Synthesis in plenary session of the group works.



11h00 – 11h15



Coffee break



11h15 - 12h15



Conclusions and closure of the seminar



12h30



Lunch



14h-19h30



Free afternoon



SATURDAY, May 22nd (afternoon) or SUNDAY, May 23rd 2010 Departure of the participants.
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APPENDIX : Speakers NAME



FUNCTIONS



ALAYRAC Jean-Louis



National Education Inspector, Department of Lot



BELAY Raynald



La main à la pâte - Deputy Director of La main à la pâte, in charge of international cooperation.



BORDA CARULLA Susana



La main à la pâte – (Pequenos cientificos, Colombia) - PhD



BRARE Marylène



National Education Inspector, Department of Somme



CHAILLOU Aline



La main à la pâte - Project Manager : ASTEP



CHOMAT Alain



La main à la pâte - Trainer



DELCLAUX Monique



La main à la pâte – In charge of the follow-up of the Nantes Pilot Center



DE HOSSON Cécile



Associate Professor, Laboratory of Didactics André Revuz, University Paris 7 – Diderot



DEMARTHE Nicolas



Head of the Nogent-sur-Oise pilot center



EYRAUD Charles-Henri



Researcher, National Institute for Pedagogical Research (INRP).



GIRARD Philippe



Vice-President of the National Association of Teachers Training Institutes Directors



JASMIN David



La main à la pâte - Director



KLEIN Etienne



Physicist – CEA (ATOMIC ENERGY AUTHORITY), philosopher and teacher at the École Centrale of Paris. Last book: Galilee and the Indians, Flammarion



KROT Fabrice



Head of the Chatenay-Malabry pilot center



LEJEUNE Anne



La main à la pâte – International relations – In charge of the international seminar organization



MARIN-MICEWICZ Clotilde



La main à la pâte – In charge of the Follow-up of the La main à la pâte Pilot Centers



MACRON René



Head of the Schools Office, Directorate general for School Education, Ministry of education



MONLIBERT Elisabeth



Deputy director for School Education, Directorate general for School Education, Division of schools, middle schools and General and technological high schools – Ministry of Education



PEDREGOSA Alice



Research assistant – Institut Universitaire de Formation des Maîtres of Marseille



PEREZ Frédéric



La main à la pâte – In charge of the Professional Development



PLE Elisabeth



Physics teacher at the IUFM - Institut Universitaire de Formation des Maîtres of Troyes



RAUCH Carl



Researcher, professor in physics in the École des Mines (French engineering school) of Nantes



RESPAUD Stéphane



Pedagogical Advisor in Science and Technology, department of Haute-Garonne



RICOU Serge



Pedagogical Advisor in Science and Technology, department of Lot



ROJAT Dominique



Dean of the General Inspectorate of Life and Earth Sciences, Ministry of Education



SARMANT Jean-Pierre



Honorary General Inspector - Ministry of Education



WILGENBUS David



La main à la pâte – In charge of Resources Development
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I - Introduction to the Inquiry-Based Science and Technology Approach I – 1 - A framework for science inquiry- Designing and implementing inquiry-based science units for primary education.



- Edith Saltiel, La main à la pâte, France. - Karen Worth, Center for Science Education, Education Development Center, Inc, USA. - Mauricio Duque, Universidad de los Andes, Colombia.PE



Reference Document for the inquiry-based approach characterization, on Tuesday, May 18th. I – 2 – a - Observation grid (excerpt), used for the class visits on Tuesday, May 18th. Reference document for the class visits preparation on Monday, May 17th. I – 2 – b - Observation grid (complete grid)
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IMPLEMENTING AND D ESIGNING INQUIRY-BASED SCIENCE UNITS



What is the science inquiry-based approach? Inquiry-based science education is an approach to teaching and learning science that comes from an understanding of how students learn, the nature of science inquiry, and a focus on basic content to be learned. It also is based on the belief that it is important to ensure that students truly understand what they are learning, and not simply learn to repeat content and information. Rather than a superﬁcial learning process in which motivation is based on the satisfaction of being rewarded, IBSE goes deep and motivation comes from the satisfaction of having learned and understood something. IBSE is not about quantities of information memorised in the immediate, rather it is about ideas or concepts leading to understanding that grows deeper and deeper as students get older.



Student learning The IBSE draws heavily from experience and research that is providing a clearer and clearer understanding about how students learn science1. This research suggests that the natural curiosity of students is, at least in part, an attempt to make sense of the world around them – to make it predictable – by looking for patterns and relationships in their experiences and through interaction with others. Students construct their understanding through reﬂection on their experiences. It is important to note that this often leads to so-called naïve conceptions that are the result of quite logical thinking but are not scientiﬁcally accurate. One example often cited is the belief on the part of many students (and adults too) that the earth’s shadow causes the phases of the moon. Given daily experience that indicates that an object casts a shadow when the sun shines on it and that the sun shines on the earth, this idea is not irrational. It simply reﬂects inadequate background experience and knowledge. Science education involves providing students with additional carefully chosen experiences structured to allow them to continue developing their ideas towards those that are more scientiﬁcally accurate.



The nature of science inquiry Another foundation of IBSE is an understanding of the process of science inquiry. It is represented here as a framework or set of stages that is quite similar to the ways in which scientists go about their work. But there are cautions to observe. The framework is not a set of steps to be followed. Rather it is a series of stages that guide the process. For students, it begins with an exploratory stage where they have the opportunity to become familiar with the phenomenon they will study. It then moves to an investigation stage with many parts. The many arrows in the Design and Conduct Science Investigations stage are to suggest that this is not a linear process. Science inquiry, whether that of the student or of the scientist, is a complex process and various parts may need to be revisited, dwelt upon, or even skipped at times. For example, if the results of students’ investigation do not validate their original prediction, they need to question their assumptions, return to the beginning of their investigation and develop a new experiment. If they design an investigation plan and it doesn’t work, they need to redesign. If they come to a tentative conclusion but it differs from that of another team, both teams may need to redo their investigations. A third stage in this framework occurs when students have done a number of investigations and are ready to synthesize what they have learned, often as a whole class and come to some ﬁnal conclusions. A fourth stage is included here where students communicate their new understanding to a wider audience. There are two ﬁnal cautions. First, depending on the subjects dealt with, and the nature of the investigation planned, the teacher may emphasize different stages of this framework. Second, a single session almost never includes all of the stages. 1 Duschl, Richard A., Heidi A. Schweingruber, and Andrew W. Shouse, eds. 2007. Taking Science to School: Learning and Teaching Science in Grades K–8. Washington, DC: The National Academies Press.
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IMPLEMENTING AND D ESIGNING INQUIRY-BASED SCIENCE UNITS



A framework for science inquiry



Discuss          



             



            



                 



                  



                



Cooperate



Reflect



         



Debate



Share



         



              



Record A unit or part of a unit may include several investigations before reaching the Draw Final Conclusions stage. One session or lesson in a unit rarely, if ever, includes all of the parts of the Design and Construct Science Investigations stage of this diagram. One session or lesson never includes all stages of the diagram.
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Class Observation Grid (excerpt) Worshop "Introduction to the Inquiry-Based Science and Technology Approach" - MONDAY, May 17th



Framework of the session



Class Observation Grid (abstract)



Comments



The room is arranged so that pupils can work in large and small groups and carry out experiments.



Enough material is provided for pupils to work in small groups. The material is safe, simple, and adapted to the pupils' age.



Pupils are engaged alternatively in individual work, small group work, and class work, according to the activities and the objectives of the various phases of the session.



The teacher reminds pupils of the work done and the conclusions reached over the previous sessions.



The teacher allows every pupil to express his ideas on the subject orally and/or in writing, and to confront them with the others' ideas.



Inquiry



Pupils elaborate their own protocols. Protocols are not given by the teacher.



Pupils carry out and exploit the experiments they have conceived themselves.



Managing writing



Managing speaking



Group management



Pupils draw temporary conclusions.



The teacher incites pupils to assign a role to each group member (secretary, reporter...).



The teacher makes sure that within each group, pupils listen to each other and collaborate respectfully.



The teacher encourages pupils to interact with each other.



The teacher reduces his speaking time and favours the pupils'.



The pupils' science notebooks contain personal and collective writings.



Pupils are given enough time to write (on their notebooks and on posters).



19 M. Delclaux, E. Saltiel C. Laborde (2009)
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Class observation Grid (Complete)



Class Observation Grid



The room



Comments



1.1 is arranged so that pupils can work in large and small groups and carry out experiments.



2.1 deals with scientific and/or technological topics in connection with the current curricula.



The framework of the session



The 2.2 is constituted by a sequence containing several sessions on a particular topic. Concepts pedagogical are tackled progressively, and the suggested activities allow for an inquiry-based approach. document 2.3 either comes from a "turnkey" document, or was conceived by the teacher himself on the basis of documents validated by experts.



3.1 describe the progress of every session by indicating the instructions to be imparted to pupils, the time to be spent on each activity (questioning, writing, experimenting, doing documental research), as well as the working modality for each phase. The teacher's documents 3.2 specify which reference documents or which of their notebook entries pupils will be asked to consult during each session. 3.3 contain remarks on the previous sessions (what worked, what problems came up) and specify changes to be made.



4.1 Enough material is provided for pupils to work in small groups. The material is safe, simple, and adapted to the pupils' age. Organization of the session 4.2 Pupils are engaged alternatively in individual work, small group work, and class work, according to the activities and the objectives of the various phases of the session.



5.1 by helping pupils to build productive scientific questions (that can be answered through inquiry). He takes into account all of the pupils' suggestions and leads a discussion to select The teacher the most interesting ones. manages the questioning phase 5.2 by allowing every pupil to express his ideas on the subject orally and/or in writing, and to confront them with the others' ideas.



Inquiry



6.1 by inciting them to make hypotheses, to justify them when possible, and to elaborate and test protocols. The teacher guides pupils 6.2 by inciting them to carry out and to exploit the experiments they themselves have through conceived. activities 6.3 by inciting them to consider previously acquired knowledge, experimental facts and observations made during the session, to look for coherence, to reason. The teacher 7.1 by guaranteeing that all the key moments of the session are present, particularly those manages where knowledge is structured. time 8.1 by guiding pupils in stating the conclusions that have been reached and inciting them to confront them with the established knowledge.



The teacher manages the closure of the session 8.2 by helping pupils to say explicitly what they have learned, and to assess their work by identifying which objectives have been reached, and what work needs to be pursued.
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Class Observation Grid



Comments



Group management



9.1 by reminding pupils which are the objectives of the group work and how much time they have to carry them out.



The teacher manages the groups' work



9.2 by inciting pupils to assign a role to each group member (secretary, reporter...). Each pupil's role can change after a couple of sessions.



9.3 by making sure that within each group, pupils listen to each other and collaborate respectfully.



Managing speaking



9.4 by inciting pupils to give arguments, to explain the reasons for their choices, and to discuss with their groupmates over their agreements and disagreements.



10.1 by allowing every pupil to ask questions, to express his predictions, hypotheses and explanations, and by making sure other pupils are listening to him. The teacher manages 10.2 by encouraging pupils to interact with each other. speaking



Managing writing



10.3 by reducing his speaking time and favouring the pupils'.



11.1 by setting up science notebooks that contain pupils' personal and collective (small group and class) writings, drawings, and diagrams. He makes sure that personal writings can be clearly distinguished from collective syntheses. The teacher 11.2 by giving pupils enough time to write (on their notebooks and on posters) during each manages session, in order to allow them to keep track of their work. writing



11.3 by making sure that pupils refer to their previous writing in order to memorize what they have done, to become aware of the progress they have made, and to make links.



Assessment



12.1 is present during all the phases of the session (questioning, experimenting, sharing results, building knowledge). 12.2 is conceived in order to allow every pupil to measure his progress. Formative assessment



12.3 of each child's progress is possible through examination of his science notebook.



12.4 is supported by various tools (science notebooks, group reports, observations, questionnaires).
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II - Presentation of the French compulsory educational system and curriculum Cf. distributed document – Schooling in France II- 1 - The common base of knowledge and skills in science and technology The "common base of knowledge and skills" presents what every pupil must know and master at the end of the compulsory education. Introduced into the law in 2005, it constitutes all the knowledge, the skills, the values and necessary attitudes that a pupil need to success in school, life an individual and future citizen. II – 2 - National summary sheets on education systems in Europe and ongoing reforms II- 3 - Science and technology school Curriculum (summary) Reference documents for the presentation of the compulsory education and the French curricula on Tuesday, May 18th.
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The common base of knowledge and skills « All that must be mastered at the end of compulsory education » Decree dated 11 July 2006 Presentation of the French compulsory educational system and curriculum – Tuesday, May 18th, 2010 1 – MASTERING THE FRENCH LANGUAGE Mastery of the French language is the basis of all education. Pointing this out seems like stating the obvious, but too many young people leave the school system without basic mastery of French. They are cut off from a major part of their intellectual and social existence, as it is impossible to develop accurate thinking and communicate with others without a specialised vocabulary. The Base therefore reaffirms the necessity of mastering vocabulary, grammar and syntax. In order to so, specific training is needed: conjugation exercises, dictation and reciting and should all be included in language learning rules. 2 – SPEAKING A MODERN FOREIGN LANGUAGE Everyone is aware that we are living in a time of globalisation. It is therefore essential that the school system provide everyone with the means to open themselves to the world through mastery of a foreign language. Nowadays, the lack of mastery of at least one foreign language is a major setback in professional life, and schools cannot allow pupils to leave without having acquired this elementary mastery. They particularly need to ensure that pupils are able to speak this foreign language properly. 3 - ACQUIRING BASIC KNOWLEDGEIN MATHEMATICS AN A SCIENTIFIC CULTURE Along with languages, mastering arithmetic is one of the oldest requirements of compulsory schooling. “Knowing how to read, write and count”: was once the watchword and still is! The lack of mastery of elementary arithmetic operations is as serious a handicap as poor spelling. It is also important for pupils to develop a basic scientific culture, in order to grasp the major laws that govern the universe, our planet and also our bodies. Furthermore, in developed countries such as France, the sciences play a fundamental role: they invent new theories and therefore the basis for progress that create our technical environment. Without an adequate scientific and technical culture, our children would be clueless in a world shaped by science and technology. They would later be unable to impact and change it. 4 – DEVELOPING A HUMANIST CULTURE We live in a world which is structured, not only by technology, but also by history, major art works, values and ideas. Giving children access to this cultural universe is enhancing their perception. It would also provide them with reference points. It is currently admitted that our children lack references. Humanist culture precisely makes it possible to provide this for them, notably through knowledge of chronological and geographical references.
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Thanks to them, pupils will learn where they come from and where they stand. We do not underestimate the structuring value of such references. Let me add that this culture could not possibly be strictly national, especially in the context of Europe. This is why the Base includes major accomplishments of European culture: the major texts (the Bible, the Iliad, the Odyssey, etc.) and major works of world heritage, in order to help pupils understand what is universal and thus essential in all human cultures. 5 - MASTERING COMMON INFORMATION AND COMMUNICATION TECHNOLOGIES (ICTS) In the Internet era, overlooking IT training would cause incomprehension. All parents are aware that young people have great interest in these technologies, notably computers. The Base therefore plans to enable pupils to develop a deeper mastery of these instruments. They should, above all, acquire the ability to sort information and have a critical attitude with regard to it; otherwise they would only be passive receptors. This critical attitude is the condition of an intelligent use of resources offered by the Internet. It is vital that they be taught how to approach this huge world library where no hierarchy is provided! 6 - ACQUIRING SOCIAL AND CIVIC SKILLS School should prepare children for life in society, but they will only be able to participate in the nation’s life once they know and respect the rules of collective life. Particular attention should be paid to learning civic rules. This is why the Common Base particularly stresses knowledge of symbols of the Republic and their meaning. It is just as important for pupils to know the fundamental mechanisms of our democracy (national representation, justice, taxation, etc.). The Base therefore implements a real civic course for pupils, which covers knowledge of principles of life in society, elements of law and developing the notion of individual responsibility. 7 - DEVELOPING AUTONOMY AND INITIATIVE The seventh pillar is essential, as education would be missing its purpose if it failed to train autonomous beings capable of judging for and taking care of themselves. As a result, they will be able to apply their educational knowledge to different situations and make use of their school culture throughout life. Autonomy and initiative will help them to design projects, implement them and innovate. In a world where unending innovation is the driving force behind progress, they will be equipped with assets for their professional future. A personal report book will allow pupils, their family and teachers to monitor the gradual development of skills. In order to take into account the various paces of acquisition, primary and pre-secondary schools will provide adapted assistance: supervised study periods, tutoring, access to books, culture and the Internet. A personalised programme will be provided for pupils who have specific needs in terms of necessary knowledge and skills at each level.
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Basic knowledge in mathematics and scientific and technological culture It means providing pupils with the scientific culture needed to develop a coherent representation of the world and an understanding of their daily environment; they must grasp that complexity can be expressed in fundamental laws. Concrete and practical approaches to mathematics and sciences, which notably call for manual skills (for instance working with material, handling volumes, creating), help pupils to understand abstract notions. Mathematics, experimental sciences and technology all encourage intellectual accuracy which constitutes scientific reasoning. A. - Basic mathematics In the fields of arithmetic, geometry and data management, mathematics provides instruments to act, choose and decide in daily life. They develop logical thinking as well as abstract and visionary abilities in planes and spaces by using formulae, models, graphs, diagrams. Logical reasoning and interest in demonstrating should also be developed. Mastery of basic mathematics can be acquired and demonstrated mainly by problemsolving, notably based on situations close to reality. The development of a scientific culture depends on the math skills acquired. Knowledge: It is necessary to create as early as possible in primary school, automatic reflexes in arithmetic, particularly the ability to master the four operations of calculus. Learning to demonstrate and reason is also essential. Concepts and techniques should also be understood (calculus, algorithm) and memorised so as to be applied later on. Pupils should know: • regarding numbers and arithmetic; – decimal numbers, relative numbers, fractions, powers (order, compare); – the four operations and their meaning; – elementary techniques of mental arithmetic; – elements of simple literal arithmetic (first-degree expressions to variables); – calculation of the value of a literal expression for different values of variables; – remarkable identities; • regarding organisation and management of data and functions: – proportionality: linearity property, graphical representation, proportionality table, “cross product” or the “rule of 3”, percentages, scales; – common representations: tables, diagrams, graphs; – locating on an axis or a map; – fundamental notions of descriptive statistics (maximum, minimum, frequency, average); – notions of chance or probability; • in geometry; – elementary geometric properties of the following plane and solid figures: square, rectangle, rhombus, parallelogram, triangle, circle, cube, rectangular parallelepiped, cylinder, sphere; 27 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



– notions of parallel lines, perpendicular bisector, bisector, tangent (to a circle); – transformations: symmetry, enlargement and reduction; – plane geometry theorems: sum of the angles in a triangle, triangular inequality, Thales (in the triangle), Pythagoras. Pupils should also know how to interpret a plane representation of space figures and patterns (cube, rectangular parallelepiped); • regarding scales and measurements: – the main scales (units of measurement, formulas, calculations and conversions): length, area, capacity, volume, mass, angle, duration, speed, density, number of revolutions per second; – measurement using instruments, taking into account uncertainty related to measuring. Abilities: Upon ending compulsory schooling, pupils should be able to apply basic mathematics principles and processes daily, both in their personal and work life. This means being able to: • reason logically, use deduction and demonstrate; • communicate, both in writing and orally, using an adapted math language; • carry out; – by hand: a single calculation with relatively small decimal numbers (addition, subtraction, multiplication, division); – using a calculator: a single calculation with relative numbers in decimals: addition, subtraction, multiplication, decimal division to the closest 10-n, calculating the square or the cube of a relative number, the square root of a positive number; – mentally: simple calculations and quickly give a rough answer; • compare, add, subtract, multiply and divide fractions in simple situations; • draw lines using common instruments (ruler, set square, compass, protractor): – parallel, perpendicular, perpendicular bisector, bisector; – circle defined by its centre and radius; – image of figures using axial or central symmetry; • use and create tables, diagrams, graphs and know how to go from one mode of expression to another; • use instruments (tables, formulas, drawing instruments, calculators, software); • realize when an everyday situation requires use of mathematics, analyse by presenting data then formulating hypotheses, carry out a reasoning process or a calculation with the intention of solving it, and in order to do so: – know when and how to use elementary operations; – verify the likelihood of a result; – recognize situations involving proportionality and choose the adapted means to handle them; – use graphical representations; – use plane geometry theorems; • situate oneself in space: use a map, a plan, a diagram, a system of coordinates. Attitudes: Studying mathematics allows pupils to grasp the existence of logical laws and to develop: – accuracy and accuracy; – respect for rationally established truth; – interest in reasoning based on arguments which are to be proven. 28 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



B. - Scientific and technological knowledge Experimental sciences and technologies seek to understand and describe the real world, nature, the man-made world as well as changes brought about by human activity. Studying these subject areas will help students grasp the distinction between verifiable facts and hypotheses on the one hand, and opinions and beliefs on the other hand. To reach these goals, observation, questioning, manipulation and experimenting are essential, as of primary school, similar to the “Hands on” operation which fosters interest in science and technology at an early age. Complex notions (related to DNA, genes and tectonics of lithospheric plates) which children hear about everyday, are covered using an adapted method. Presenting the history of how concepts came about, by pooling resources from the concerned branches of instruction, is an effective means of addressing complexity: a historic view helps develop a consistent vision of science and technology and their joint development. Pupils must also understand that science and technology contribute to the progress and well-being of companies. Knowledge: At the end of compulsory schooling, each pupil should have a coherent representation of the world based on different areas of knowledge. Each should therefore: • know that the Universe is structured: – on a microscopic level (atoms, molecules, cells of living things); – on a macroscopic level (planets, stars, galaxies); • know that planet Earth: – belongs to the solar system, which is governed by the law of gravity; – has a structure as well as internal and external dynamic phenomena; • know that matter comes in many forms: – subject to transformations and reactions; – organised from the simplest to the most complex, from the inert to the living; • know the characteristics of living things: – unit of structure (cell) and biodiversity; – processes in living organisms: reproduction, development and functioning; – unit of the living (DNA) and evolution of species; • know that the Universe, matter and living organisms are surrounded by many interactions and signals, notably light signals, which propagate and impact from a distance; • know that energy, which can be seen in movement, can take many forms and can be transformed from one to another; have knowledge of electrical energy and its importance; be aware of fossil energy and renewable energy; • know that gradual control of energy will allow humans to make many technical developments, it is therefore essential to know; – conditions of use; – environmental impact; – mode of operation and security conditions; • master knowledge related to humans: – uniqueness and diversity of individuals that make up the human species (genetics, reproduction); – organisation and functioning of the human body; 29 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



– the human body and its possibilities; – influence of humans on the ecosystem (resource management...); • be familiarised with commonly used technology, electronic and digital data processing and automated processes, which explain the functioning everyday objects. Abilities: The study of experimental sciences develops inductive and deductive intelligence in various forms. The pupil should be able to: • use a scientific approach; – know how to observe, question, formulate and validate a hypothesis, argue, design elementary models; – understand the relationship between natural phenomena the math language which applies and helps describe them; • manipulate and experiment by testing the resistance of reality; – help design and implement a protocol using the relevant instruments, including IT instruments; – develop manual skills, become familiarised with certain technical gestures; – perceive the difference between reality and simulation; • understand that an effect can have several simultaneous causes and grasp that there may be unseen or unknown causes; • express and use results of a measurement or research, and to do so: – use both written and spoken scientific languages; – master the main measurement units and know how to associate them with the corresponding scales; – understand that uncertainty is attached to every measurement; – understand the nature and validity of a statistical result; • perceive the relationship between science and technology; • apply one’s knowledge in practical situations, for instance understanding how the body works and the impact of a diet, take action by getting involved in physical activities and sports, and watching out for natural, professional or household accidents • use techniques and technologies to overcome obstacles. Attitudes: Rational comprehension develops the following attitudes: • observational skills; • curiosity about discovering the causes of natural phenomena, reasoned imagination, open-mindedness; • critical mind: distinction between the proven, the probable and the uncertain, prediction and forecasting, situating an outcome or information in its context; • interest in scientific and technical progress; • awareness of the ethical implications of these changes; • following basic safety rules in the fields of biology, chemistry and in electricity use; • responsibility towards the environment, the living world and health.
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National summary sheets on education systems in Europe and ongoing reforms



FRANCE JANUARY 2009



1. Education population and language of instruction In 2007/08, the school population in metropolitan France and its overseas départements (DOM) for public and private sectors stood at 12 016 500 pupils, or 79 % of the population between the ages of 0 and 20, and 23.2 % of the total French population (6 645 100 in primary school and 5 371 400 in secondary education), and 2 228 000 students. In order for the education system to operate, the State employs almost 1 023 534 people, 829 131 of whom are public sector teachers. The language of instruction is French. The regional languages are taught as part of the modern languages branch of studies.



2. Administrative control and extent of public-sector funded education School education comes under the ministry responsible for education throughout the country. Free public-sector provision exists alongside education offered by private schools, the great majority of which have entered into a contract with the State enabling it to assume responsibility for teacher remuneration and also in most cases, as a result of so-called contrats d’association (‘association contracts’), the functioning of the school concerned. 86.4 % of pupils in primary education and 79 % of those in secondary education attend State schools. The number of students in the private sector has remained stable for several years, at 2 030 781 (primary and secondary education, 2007/08). Notwithstanding certain decentralisation measures under which responsibility for the construction and maintenance of public-sector school buildings has been entrusted to the local area authorities, the central government has retained a decisive role in the area of educational policy. The ministry responsible for national education draws up in detail the curriculum for each subject and level of education, and provides guidelines for teaching without however obliging teachers to adopt a particular method. It administers the recruitment, training and management of teaching staff, determines the status and regulations of schools running, allocating them their appropriate quota of staff. The ministry also organises examinations and awards national qualifications, in particular the certificate baccalauréat which testifies to the satisfactory completion of secondary schooling.
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In order to implement this policy and accomplish its numerous management tasks, the ministry has ‘external’ administrative departments known as académies. France is thus divided into 30 such académies each headed by a rector acting directly on behalf of the minister. An académie is the administrative level enabling the regional application of education policies as defined by the government. It allows action to be taken according to local contexts in collaboration with territorial communities: communes for primary education, départements for collèges (institutions providing lower secondary education) and régions for lycées (institutions offering higher secondary education). Within the overall system established at national level, schools are to some extent independent as regards their administrative and teaching activity and, at secondary level (in collèges and lycées), their financial affairs too. In practice, this relative independence is expressed in a plan for each school, known as a projet d’école and projet d’établissement at primary and secondary levels respectively The system is supervised by several inspectorates. Three general inspectorates are entrusted with very broad responsibilities for evaluation at national level: Inspection générale de l’Éducation nationale (IGEN), Inspection générale de l’Administration de l’Éducation nationale et de la Recherche (IGAENR) and Inspection générale des Bibliothèques (IGB). Furthermore, two territorial inspectorates exist: Inspecteurs de l’Éducation nationale (IEN) visit primary schools and monitor the performance of teachers, and Inspecteurs d’académie – Inspecteurs pédagogiques régionaux (IA-IPR) are responsible for marking and assessing schoolteachers at secondary level.



3. Pre-primary education École maternelle (nursery school)



Ages 2 to 6



France has a long tradition of pre-primary education. Despite the fact that it is not compulsory, all children attend the école maternelle (nursery school) from the age of 2 onwards. pre-primary education is available for all children aged 2 to 6, regardless of their nationality, though provision to children aged 2 is based on availability. Public nursery schools are the responsibility of the education ministry and attendance at them is free of charge. In 2007/08, 2 551 050 children, including 23.3 % of children aged 2 and 100 % of children aged 3 to 6 attended nursery school. 319 032 children attended private schools, where parents pay a share of the tuition fees. Nursery schools have programmes of teaching and learning activity. They correspond to the cycles des apprentissages premiers (basic learning stage). As a rule, children are grouped together by age into three ‘sections’: a first ‘small’ section (for children aged 2 and 3), an intermediate section (those aged 4) and a ‘main’ section (for 5-year-olds). The main educational areas of activity contribute to the overall development of children and prepare them for primary school (école élémentaire).



4. Compulsory education (i)



Phases



Education is compulsory between the ages of 6 and 16. It is divided into three stages:
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École élémentaire (primary education)



Ages 6-11



Collège (lower secondary education)



Ages 11-15



Lycée d'enseignement général et technologique (upper secondary education) or



Ages 15-18



Lycée professionnel (upper secondary vocational education)



(ii)



Admission criteria



The enrolment of pupils in State schooling is based on a 'catchment area principle': pupils are normally registered in the primary school, collège or lycée of the geographical area in which their parents live (known as a secteur in the case of the collège, and a district in that of the lycée). Within the context of the increased flexibility as regards the distribution of school catchment areas since the beginning of the 2007/08 academic year, it is possible for parents seeking to enrol their child in a school located outside their assigned catchment area to request an exemption. State education is free of charge. Parents who so wish may register their child in private education, freely choosing their school provided that places are available. Fees in schools that have entered into a contract with the State are not usually very high, as a result of the substantial State funding received by these institutions.



(iii)



Length of the school day/week/year



The school year comprises 180 days between September and June. Schools are open six days a week, but no classes are given on Wednesday afternoons and Saturdays at primary level. Each week includes 24 one-hour lessons at primary level (each lasting 60 minutes) and 25.5 to 30 lessons (of 55 minutes) in secondary education (with three additional hours for pupils who have fallen behind or for optional subjects). The annual number of hours is 864 in primary education and approximately 936 at lower secondary level.



(iv)



Class size/student grouping



There is no recommended size for classes, which may vary in accordance with the policy of the recteur and the inspecteur d’académie, who should take account of local circumstances (such as those of disadvantaged or rural areas). The national average is close to 25 pupils per class in primary education, 24 in collèges, 28 in lycées généraux et technologiques and 20 in lycées professionnels. Pupils are generally grouped on the basis of their age, but due to the significant number of pupils who repeat a year, there are differences in ages which may vary from one institution or class to another. Primary school classes have a single teacher for all subjects, whereas secondary school classes have different teachers for each subject.



(v)



Curricular control and content



The education ministry determines school curricula and the aims underlying the acquisition of knowledge and skills by pupils. Teachers choose their own teaching methods and school textbooks. The ‘elementary’ school curriculum concentrates on the basic skills of reading, writing and arithmetic, as well as enhancing motor skills, awareness and sensitivity. The lower secondary education curriculum consists of eight or nine compulsory subjects depending on the year of study, and becomes increasingly diversified with the inclusion of optional subjects.



(vi)



Assessment, progression and qualifications



The work of primary schools and collèges is organised into successive stages of teaching as follows:
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-



the école élémentaire consists of two stages: the basic learning skills stage (cycle des apprentissages fondamentaux) which begins in the ‘main’ section of nursery school and is continued during the first two years of école élémentaire (preparatory class – cours préparatoire or 'CP', followed by first-year primary class, cours élémentaire 1ère année or 'CE 1'), and then the skills development stage (cycle des approfondissements) comprising the final three years ('CE 2', followed by first and second-year medium classes known as cours moyen 1ère et 2ème années, 'CM 1' and 'CM 2', respectively) prior to entering collège. In order to take account of individual learning rates, the period spent by a pupil in each of the stage may be extended or reduced by a year, by decision of the conseil des professeurs (teacher council);



-



education at collège lasts four years and is broken down into three stages •



the observation and adaptation stage corresponding to the sixth class (6ème);



•



the stage that aims to deepen pupils' knowledge and work skills (cycle central) consisting of the fifth and fourth classes (4ème and 5ème);



•



the vocational guidance stage (cycle d'orientation) corresponding to the third class (3ème).



(cycle



d'observation



et



d'adaptation),



Pupils are continuously assessed by teachers throughout the whole of their primary and secondary schooling. A year can only be repeated at the end of a complete stage, a decision against which parents can appeal. National assessments take place at the beginning of CE2 and collège to identify the progress and weaknesses of pupils. This also allows national references to be established. Since the beginning of the 2006/07 academic year, a note de vie scolaire (giving marks for school life) has been awarded to collège pupils, from the sixth class to the third class: it assesses, inter alia, a pupil’s regular attendance and respect for school rules. There is no primary-school leaving examination for successful completion of that stage or for determining how the pupil will be allocated in lower secondary education. Every pupil is entitled to enter the sixth class unless the teacher concerned objects. At the age of 12, all pupils must leave primary education and must enrol at collège, irrespective of their level. There is no document certifying completion of primary education. Pupils in very considerable difficulty at school and/or socially at the end of primary education are catered for within sections for adapted general and vocational teaching (sections d'enseignement général et professionnel adapté, SEGPA) in collèges. Furthermore from the fourth class (4ème) onwards, arrangements for alternated school/workplace provision enable pupils in difficulty to become directly familiar with the world of work and discover more about different occupations. Finally, a reform of the third class (3ème), which took effect at the beginning of the 2005/06 school year, plans to make discovering the world of work one of the optional courses on offer. The education received over the last two years (fourth and third classes – 4ème and 3ème) is approved by a certificate, called diplôme national du brevet. Pupils from State schools and private schools that have entered into a contract with the State are registered for the examinations through school heads. Entry into a lycée is not dependent on having the brevet: the two decisions, that is the award of the certificate and guidance, are separate. The decision on guidance takes into account pupils’ specific abilities and interests in further studies; it is the outcome of negotiation between the pupil, his or her family and the educational team.
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The science curriculum in compulsory education (summary) Presentation of the French compulsory educational system and curriculum – Tuesday, May 18 th



KINDERGARTEN Discovering the world around us CURRICULUM During group and, of course, free-play activities, the teacher guides the children in their exploration of the following topics: 1 – The five senses 2 – Materials and textures 3 – Nature 3.1 The characteristics of different plants and animals 3.2 Different environments, environmental issues 3.3 The human body, health and hygiene 4 – Objects, personal safety 5 – Spatial awareness 6 – Time 7 – Shapes and sizes 8 – Quantities and numbers Skills that children should have acquired by the end of nursery school 1 2 3 4 5 6 7



– AN UNDERSTANDING OF THE FIVE SENSES – A KNOWLEDGE OF DIFFERENT MATERIALS AND OBJECTS – A KNOWLEDGE OF NATURE, THE ENVIRONMENT, HEALTH AND HYGIENE – SPATIAL AWARENESS – AN UNDERSTANDING OF THE STRUCTURE OF TIME – A KNOWLEDGE OF DIFFERENT SHAPES AND SIZES – AN UNDERSTANDING OF QUANTITIES AND NUMBERS
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PRIMARY SCHOOL CYCLE OF FUNDAMENTAL LEARNING - CYCLE 2 (English key stage 1) DISCOVERING THE WORLD AROUND US CURRICULUM 1 – Familiar and unfamiliar places 2 - Time 3 – Materials and textures 4 - Nature 4.1 Discovering nature in our everyday lives 4.2 Discovering nature through animals and plants 4.3 The diversity of nature and of different environments 5 – Objects and materials 6 – Information and Communication Technologies (ICT)



Skills that children should have acquired by the end of cycle 2 1 – AN UNDERSTANDING OF SPACE 2 – AN UNDERSTANDING OF TIME 3 – AN UNDERSTANDING OF NATURE 4 – A KNOWLEDGE OF MATERIALS, OBJECTS AND INFORMATION AND COMMUNICATION TECHNOLOGIES



CYCLE OF ADVANCED LEARNING - CYCLE 3 (English key stage 2) EXPERIMENTAL SCIENCES AND TECHNOLOGY CURRICULUM 1 – Materials and textures 2 – The unity and diversity of nature 3 – Environmental education 4 – The human body and health education 5 - Energy 6 – The sky and the earth 7 – The man-made world 8 – Information and Communication Technologies (ICT) in experimental sciences and technology
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Skills that children should have acquired by the end of cycle 3: Children should be able to: - ask clear and precise questions about a situation that they have either observed or experienced for themselves, - design and develop an experiment with a view to answering specific questions, based on observations, appropriate measurements or a diagram; - put together an electrical device using a diagram; - use observation and measuring tools: 20-cm ruler, magnifying glass, compass, weighing scales, stopwatch or clock, thermometer; - repeat an experiment after having changed just one factor compared with the previous experiment; - compare data, present them in diagram form and interpret the diagram; compare observations made in class, and information found in books and documents; - design an observation protocol or a questionnaire for a survey or a visit; - draw up a report, including an experiment flowchart or a drawing of what was observed; - produce, edit and manage documents using a word processor; - use an electronic messaging system.
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MIDDLE SCHOOL Physics and Chemistry YEAR 2 The curriculum is divided into three parts: . Water in our environment. Mixtures and pure substances (50%) . Direct current electrical circuits. Qualitative study (25%) . Light: sources and straight-line propagation (25%) YEAR 3 The curriculum is divided into three parts: . From air to molecules (35%) . Direct current laws (35%) . Light: colours, images, speed (30%) YEAR 4 The curriculum is divided into three parts: . Chemistry, materials science (45%) . Electrical energy and alternating electrical circuits (40%) . From gravitational force to mechanical energy (15%) Life science and earth science YEAR 1 The curriculum is divided into five parts: • Characteristics of our close environment and distribution of living things (10%) • The population of a given environment (30%) • Origins of living matter (25%) • Food production methods (20%) Stockbreeding and crop production Biotransformation • Core subjects: diversity, relatedness and unity of living things (15%) YEAR 2 The curriculum is divided into three parts: • Respiration and occupation of environments (15%) • How the human body works, and its energy needs (45%) Food digestion and what becomes of nutrients How the human body eliminates waste materials The role of blood circulation in the human body • Geology: changing landscapes (40%) 38 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



YEAR 3 The curriculum is divided into four parts: • The inner workings of planet Earth (40%) • Sexual reproduction and the preservation of species in their natural environments (10%) • Human reproduction (25%) • Relationships within the human body (25%) Hormonal communication YEAR 4 The curriculum is divided into four parts: • The diversity and unity of human beings (30%) • Evolution and the history of planet Earth (20%) • Risk of infection and protecting the human body (25%) • Human responsibility for health and the environment (25%)



TECHNOLOGY 1. Analysing how a technical object works 2. The materials used 3. The forms of energy used 4. Developments in technical objects 5. Communication and information management 6. Technical object development processes
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III - Cross-disciplinary approaches in Science and Technology Education III – 1 - Science and language The science notebook, the writing in class and the oral skills Reference document for the workshop “Science and language” on Cross-disciplinary approaches in Science and Technology Education, on Wednesday, May 19th. III – 2 - Science teaching and history III – 2 - a- Scientific discoveries in Islamic countries III – 2 - b- How to raise water from a river? Reference documents for the workshop “Science teaching and history” on Crossdisciplinary approaches in Science and Technology Education, on Wednesday, May 19th.
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Science and language Jean-Louis Alayrac, Marylène Brare, Charles-Henri Eyraud, Cross-disciplinary approaches th in Science and Technology Education, Wednesday May 19



The science notebook, writing in class and oral skills This workshop will deal with the importance of oral and written language in science education at the primary school, learning science-specific vocabulary, the role of linguistic interactions, the role of individual and collective writing and the importance of the science notebook as a tool for the pupils.



The general stakes: Speaking and writing to learn is also learning to speak and write: standards are imperative because they are inherent to the subject (science and technology). Science and technology allow the promotion of various oral and written forms; language is always a cognitive operator in sorting out, classifying, analyzing, making links, synthesizing information. The dynamics of language and action oblige the pupil to take off from the hands-on experience. Oral and written language entertain complex relationships: there is a long way from spontaneous speaking to “scientific writing”.



Inquiry and language: Primary school - Kindergarten A few key moments according to the pupils’ age and the objectives at stake. Important stages



5-7 year-olds Speaking



Express representations, beliefs, suppositions, ask questions



√√



Clarify objects, controversies; decide what to do



√√



Verify ● observation / experiment ● documentation (reading)



√gr



Share ideas, discuss



√√



Draw conclusions, summarize, structure knowledge, memorize √ √ (knowledge and methods)



8-11 year-olds



Writing Speaking Writing



√



√√



√



√√



√√



√



√ gr



√√



√√ √√



√



√√



To summarize: The older the pupils, the more often they should write, especially when preparing their experiments. When a situation is productive, it enhances oral exchanges (production of ideas - dissensus – rich interactions). 43 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



The need for exchanges among groups motivates a first approach to writing. It allows pupils to focus on a particular subject, to go further into their ideas, and to test and compare their ideas. These first writings are apparently more simple (diagrams - very functional, short sentences). Then, gradually, pupils are required to be more precise and to articulate their ideas. Kindergarten, a different organization: Speaking



Writing



Choose the initial situation Adapted to the pupils’ age/interests Based on action



√√



Go towards a shared questioning Exploration/practical familiarization with the subject Emergence/orientation/verbalization of productive questions



√√



Students inquire Make propositions, predictions orally (the teacher values and develops)



√√



The teacher guides according to the pupils in each group



√√



Writing - by the pupils (varies according to the age) - by the teacher (photos - summaries - audio recording)



√√



Structuring knowledge Comparing results



√



Exchange, confront ideas



√√



New written representations (made by the pupils or the teacher - individual or collective)



√√



Communication



√



To summarize: When a situation is productive, it enhances oral exchanges (production of ideas - dissensus – rich interactions). Two moments are privileged in oral exchanges: During the session: linguistic interactions - Help pupils to put into words the results they expect from an action - Help pupils to contemplate several solutions - Put words on the actions and guide the investigation - Encourage exchanges among pupils - Correct or specify language mistakes - Enrich children’s perceptions - Help pupils to select, classify, compare information (use analogies, identify differences) After the session: favour the child’s decentration (through deferred language - drawings). 44 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



In regards to writing, priority should be given to fixing a result at the moment T (to remember). The direct comparison of results allows children to suggest improvements (structuring knowledge). The linguistic interactions: Whatever the pupil’s age, the teacher can stimulate the research phase through questioning. The teacher can analyze the pupils’ investment into a particular task through some indicators: - The action modalities: passing from compulsory actions, focused on doing, to actions that can be auto-regulated according to the result of a previous action (intermediate level: regulation through the teacher’s or another pupil’s words). - Ability to anticipate the result of the action - Ability to dictate the action procedures to the teacher - Ability to use a particular type of language (verbal/non verbal, oral/written, drawing or other symbolic means) more and more efficiently, in order to express themselves clearly and understand a process, an event…



Science notebook: Two spaces: - Knowledge construction and adjustments: the writings are used by the pupil during class. - Institutionalization - memorization: the writings can be communicated; the notions are validated by the teacher.



Different writings with different functions: Personal writings to



Collective group writings to



- express what I think - communicate with another - say what I am going to do group - describe what I do, what I - ask questions about a observe device, an investigation, a - note and interpret results conclusion - formulate a conclusion or - reorganize, rewrite - rephrase collective - pass from a chronological conclusions order connected to the action to a logical order connected to knowledge.



Collective class writings to - reorganize information - start new research - question, with the support of other writings - institutionalize what we should remember.



In the following pages, a few examples of writings that illustrate these three different functions are presented.
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Annexe: Summary of inquiry « speaking and writing » The phases of inquiry



Before the experiment



During the experiment



After the experiment



Writing



Speaking



Questioning: - Raising a problem (in the - Formulate the question form of a question) - Collecting preconceptions - Collecting hypotheses - Formulate preconceptions - Formulate one or several - Confronting them among hypotheses (individually) pupils Make a list of the various - Select the hypotheses to hypotheses (collectively) be verified (debate, confrontation) -------------------------------- -------------------------------- -------------------------------Investigation: - Exchanges and - Schematization, - Thinking of one or several description of the confrontations (if experiments experiment and justification groupwork) (individually and/or in - Presentation of the - Anticipating the expected groups) proposed experiments to the whole class - Formulation of the result - Confronting among pupils expected result and justification (individually and/or in groups) Investigation (continuation) : - Carrying out the experiment, the observations, or the documental research (individual or group work) Knowledge: - Observing the results - Interpreting - Concluding; validating or invalidating the hypothesis - And maybe… coming up with a new question!



- Exchanges and confrontations (if groupwork)



- Formulating the result and what it proves, providing arguments (individually, then collectively, through oral exchanges) - Formulating new questions



- Exchanges and confrontations (if groupwork) - Presenting the results to the whole class
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Scientific discoveries in Islamic countries David Jasmin - Cécile de Hosson - Cross-disciplinary approaches in Science and Technology Education - Science teaching and History - Wednesday, May 19th



Presentation This project proposes an educational book and a website devoted to the history of science in Islamic countries. Following the "European discoveries" project (www.lamap.fr/europe) developed in 2004, these tools are enable classes of pupils aged 9 to 14 to learn, write articles and develop experimental activities on ten major scientific discoveries and inventions coming from the “golden age” of Islamic science. For each discovery (see list below), the website and the book make available to Pupils: archives elements (text, pictures), flash animation, selection of websites, historical fiction and a science multimedia notebook Teachers: learning units, historical and scientific background, and teacher’s guide. Moreover, the website allows exchanges between classes from different countries.



Publication The book (250 p.) gathers 24 texts wrote by eminent specialists of Islamic science history and hands-on pedagogy. It has been published by Le Pommier (scientific publisher based in Paris) in August 2008 under the scientific supervision of Ahmed Djebbar (prof. of history of mathematic in Lille University) and the pedagogical orientation of Cecile de Hosson (Paris VII University) and David Jasmin (La main à la pâte). The website opened in April 2009 on the La main à la pâte website at the following URL: www.lamap.fr/decouvertes The Book should be translated in 2010 in Arabic and possibly in Persian.



Discoveries list Book and website Vision theory - Ibn al-Haytham (965-1038) Water pump - Al-Jazari (XIIth century) Islamic contribution to distillation Al-Razi (864-932) Rainbow theory - Al-Farisi (1260-1320) Balance of wisdom - Al-Khazini (????-1121) Pulmonary circulation - Ibn al-Nafis (1210-1288) Symmetry in oriental art. Islamic contribution to astrolabe - Abu Behr Ibn Yussuf (1208) Only on the website Pharmacology and Botanic - Ibn al-Baytar (1197-1248) Samarkand observatory - Ulugh Beg (1394-1449)
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Discoveries in Islamic countries How to raise water from a river? Finding out about the al-Jazari pump



The water pump



transmissiontransformation part



Cécile de Hosson, with the assistance of Loïc Chesnais and Joëlle Fourcade © Éditions Le Pommier, 2009



suction-delivery part



Goals Mechanisms exist allowing the transmission of circular movements: toothed wheels. The crank-wheel system allows circular motion to be changed into translation motion. Reference to the science and technology programme of primary school key stage 3 "The man-made world: the transmission of movement". Equipment Basins, water, flexible pipes, plastic T spurs, syringes, Celda© technology kit, wooden rods, cardboard circles.



For a long time human societies have used a wealth of imaginative ideas to redirect the water needed for irrigating their fields in a variety of ways. The use of pumps in particular makes it possible to take water from rivers all year round. This is then transported by canals, sometimes a long way from where it is taken, to the various plots of land that need irrigating. Pumping machines were first invented in the Middle Ages. They result from contributions made by several Arab-speaking scholars. It is the al-Jazari pump that we propose to study with pupils.



Figure 1



The module presented here is organised around four activities. The first aims at the appropriation of the problem by the pupils: "How to raise water from a river." The next two sessions are aimed at getting the pupils to find out about two particular parts of the pump that we choose to study separately in order not to overload the pupils cognitively. The hydrostatic "suction/delivery" part will therefore be studied by itself (activity 1, see above figure), as well as the mechanical part concerned with the transmission and transformation of the movement (activity 2, see also above); the fourth activity is aimed at associating these two parts studied separately in order to understand the overall workings of the pump.



Introductory activity: Use of the text for children The activity starts by reading the text for children. The pupils find out about the problem that they will have to resolve and the problem around which the sessions will be based: "Imagine what the scholar alJazari suggested to Nabil to splash water on his sister Fadila when she was at the top of the river bank". During this initial stage, what we call the "introductory activity", the text therefore has the role of starting the pupils' questioning.
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Discoveries in Islamic countries



The water pump



They are asked to imagine (individually) a way of raising water from a river which could then be used to irrigate fields which are higher than the river level. The children's text contains a certain number of clues, avenues that the pupils can explore to identify the elements allowing them to answer the question asked. The "mill" movement of Nabil's arms leads them down the water wheel route: some pupils have in mind images of mills whose wheel is driven by the river current. They understand that this allows the water to be raised from the river, but find it hard to understand how this water can be collected before it returns to the river carried along by the wheel's motion. A way therefore has to be found to "push" the water out of the wheel when it is at its highest point. A consensus is then arrived at, resulting from a collective discussion where everyone expresses their ideas. The building of a machine of this kind must therefore satisfy two requirements: first, the water must be raised, and then it must be pushed. Everything must be done effortlessly.



Activity no. 1: Raising the water by suction and discharge The pupils have basins of water, taps, a syringe, flexible pipes, and T spurs. They must find out how to transfer the water from a container placed on the floor to a container place on their table. They realise that they can raise the water by suction1 but that it is then impossible to collect this water in a container. There is therefore a problem: what should they do to keep the water that they have managed to raise to a certain height? This problem requires coming up with an additional mechanism: they can suck up the water but then they need to keep it. The pupils grasp this technical problem and think about possible solutions. The idea of an intermediate reservoir at height is then introduced; the water from this reservoir will then be discharged. The complete mechanism thought up by the pupils includes the following elements: a first pipe onto which a tap is fitted R1, a T spur onto which the syringe is fitted, and a second pipe fitted with a second tap R2 (see drawings and diagrams opposite).



Drawing by Benjamin (year 4)



Drawing by Myriam (year 4)



The mechanism therefore works in two stages. First, the water is raised into the syringe reservoir by suction (1 and 2 in the diagram below) via an initial pipe. Tap R1 is open, R2is closed. R 1 is closed, and R2 is opened, then the syringe's piston is pushed (3) to discharge the water towards the desired place (4).



At the end of the activity, the pupils understand that the quantity of water raised depends on the to and fro movement made by the syringe's piston. They now need to find a way of maintaining this movement without human intervention.
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Discoveries in Islamic countries Activity no. 2 : Transmitting and transforming a movement The aim of the previous activity was to raise water from a basin. However, in the children's text this concerns water from a river. The water in the river is moving unlike that in the basin and this motion will turn wheels. The pupils picked up on this idea when they read the children's text. It is used in the next stage of the session. Step 1: Transforming a circular movement into a to and fro movement After having reminded the pupils of the unresolved problem at the end of the previous activity (finding a way of keeping the to and fro movement of the piston without human intervention), the teacher returns to the idea of the water wheel that some of the pupils mentioned. S/he explains that it is possible to use the movement of a wheel to create a to and fro movement. But what should they do? In order to answer this question, the pupils have a wooden rod on the end of which is fixed a cardboard circle of the same size as the cross-section of the syringe reservoir; this rod replaces the piston which does not slide easily in the syringe reservoir. They also have a toothed wheel and a piece of blutack. This step requires some research time during which the teacher's contribution is paramount. In order to get the desired movement, the rod must be mounted on the wheel itself (see the figure below left). They discover the "crank-connecting rod" system (see the figure below right).



The to and fro movement of the rod is achieved by a crank-connecting rod system: by making the wheel turn (rotation), the rod moves from front to back (translation)



Crank and connecting rod diagram



The water pump Step 2: Changing rotation plane We now have the means of maintaining the to and fro movement of the piston without using human strength using the rotary movement of a wheel. However, a new problem appears: this wheel connected to the rod must be placed near the rod, high up and in the same horizontal plane. It is not this wheel which will be directly in contact with the river water. The diagram below explains why. It is drawn up on the blackboard. The water is drawn off by this second pipe



The water from the river is sucked by this pipe and goes into the syringe reservoir



Here, the wheel is no longer vertical (see the two previous illustrations), but horizontal. In the same way as in the previous example, the rotary movement of the horizontal wheel causes the to and fro movement of the piston. It is now necessary to add a second wheel, this time a vertical one. It is this wheel which will drive the horizontal wheel using the river current.



In order to drive the horizontal wheel, a second wheel must be placed vertically and be big enough to be in contact with the water. It is this wheel which will be pushed round by the current. It will be called the "drive wheel". In this way, the pupils discover that two toothed wheels can drive each other in a circular movement even when they are not located in the same plane (see the photo on the next page). They build the assembly using the Celda© kit. An initial wheel placed vertically is pushed round by the current in a circular movement. It drives a second wheel placed horizontally in an identical movement. This second wheel takes on the role of the lever driving the rod in a to and fro movement which allows the suction and then the discharge of the water being lifted.
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Discoveries in Islamic countries



The circular movement of the horizontal wheel (crank-wheel) is achieved through that of the vertical wheel (drive wheel)



At the end of these two activities, the pupils have a solution for resolving the problem of the irrigation of the fields. It remains to be seen if this is close to that thought up by the scholar al-Jazari.



Activity no. 3: Understanding how the al-Jazari pump works "The al-Jazari water pump" animation presented on the project site allows pupils to find out and understand the solution thought up by the scholar al-Jazari in the 12th century and to compare it to their own solution. The goal of this activity is to understand the general working principle of the al-Jazari pump (in particular the role of the flap gates and the principle of double suction) and to get the pupils to describe the various parts of the pump as well as their role in transporting the water from the river. The role of the flap gates The pump invented by al-Jazari comprises a piston moving within a cylinder and flap gates allowing the entry and exit of the fluid in the pump. They replace the taps used by the pupils.



The water pump



In this extract from the animation, the piston can be seen being moved by the crank-connecting rod system. When the rod goes backwards (left), the first flap gate open and allows the river water to be sucked in. The forward movement of the rod pushes the piston back, and the flap gate closes (right). The water is then pushed back, the second flap gate opens and allows the water through which is then raised into the upper pipe pushed up by the piston



When the piston moves to the right (left figure), a depression is created in the cylinder, the flap gate rises under the pressure of the fluid being sucked in and allows the cylinder to be filled. When the piston starts moving to the left, the fluid in the cylinder is put under pressure, and the suction flap gate is then firmly maintained against its seat preventing the fluid returning towards the suction. The discharge flap gate then opens under the effect of the pressure and allows the discharge of the fluid to the discharge pipe (right figure). The movement of the piston is achieved thanks to the rotary movement of a toothed wheel (the crankwheel) driven by a series of several other wheels, the last of which, immersed in the river water is driven by the current. Step 2: Double suction In fact, al-Jazari's pump comprises two identical suction systems: while one piston sucks up the water on one side of the wheel-lever, a second piston, located on the other side of the crank-wheel, pushes out the water contained in the reservoir. The importance of this ingenious mechanism is discussed in class.
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Discoveries in Islamic countries Step 3: The number of wheels Another difference is in the number of wheels. In the al-Jazari pump, the vertical wheel driven by the river is not directly linked to the horizontal crank-wheel since these two wheels are quite far away from each other. In order to join them up, al-Jazari uses a rod and an additional small wheel. This small wheel is enmeshed in a horizontal crank-wheel and linked to the large wheel via the rod attached to the centre of these two wheels: the large vertical wheel turns under the effect of the river current, it drives the rod which turns the small vertical wheel which in turn turns the horizontal crank-wheel. Ultimately, the pupils have no difficulty in identifying the various parts of the pump and their role in transporting the water as the drawings below show:



Drawing by Marcelle (year 6)



The water pump These disadvantages and limitations associated with them (no river in class, no valves etc) are discussed in class and accepted by all of the pupils. Building the pump becomes a concrete medium for thinking and the opportunity for everyone to associate the "hydrostatic" part of the pump with the "mechanical" part. It also allows the pupils to explore other water raising and transport systems (Archimedes screw, bucket pump etc) through a documentary activity and to compare them with the al-Jazari pump.



Close-up of the pump made in class



Drawing by Kevin (year 4)



This series of activities continues by the making in class of the al-Jazari pump with the teacher's help. This includes the double suction mechanism and the building of a vertical wheel (the wheel driven by the current) with several horizontal wheels. The flap gates are replaced by taps used during the first activity and the syringe pistons by the wooden rods of the second activity. The pump that is made can be used as a model and has the following limitations: - since the drive wheel is not in direct contact with moving water, its movement is achieved "by hand"; - since the piston circles do not fit the syringe reservoir perfectly, suction is not perfect and the quantity of water collected is low; - since the taps have not been replaced by valves, the pump requires several people to operate it.



The pupils can now write a letter to Nabil and Fadila, in which the machine they have managed to design can be described in detail. The problem of raising water from the river has enabled them to see, in a concrete way, one of the finest technical inventions in the history of Arab science. Note_ 1. Water can be raised by suction using a piston syringe and a pipe (or a straw). But note, water cannot be raised to an infinite height. Beyond 10 metres high, the atmospheric pressure exercised on the surface of the water is no longer enough to compensate for the pressure exercised by the column of water in the pipe (or the straw).
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IV - Conception and production of resources for teachers IV- 1 – Conceiving, producing, validating resources for science education at school IV - 1 – a- Shadows, in primary school IV - 1 – b – Does it float or does it sink? IV - 2 – Conceiving, producing, validating an cross-disciplinary thematic module The thematic modules of La main à la pâte Reference documents for the workshops concerning resources’ conception and production, on Wednesday, May 19th afternoon.
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Shadows Primary school, 6-9 year-olds Elisabeth Plé - Conceiving, producing, validating resources for science education at schoolWednesday, May 19th



Dynamics of the sequence During the first 3 sessions, children discover the shadow of their own bodies under the sun. This discovery is not immediate, for the child is both object and observer in the experience. One could think that, in order to allow for a distant observation, it would be more relevant to make children observe the shadows of objects lit by lamps. That is precisely what will be done in this module, but starting at session 4. Several reasons justify this choice. Though one of our objectives is clearly to demystify a daily and apparently banal phenomenon (the production of shadows), we also have other aims in mind: learning to structure space (by working on the direct opposition between the shadow and the sun in relation to the body) and developing a doubting, questioning, and inquiring attitude. We believe that questioning a daily phenomenon should help the child to adopt a different attitude towards other familiar phenomena. Working on this sequence, children will acquire cross-disciplinary skills concerning space structuring, in which the body is of great importance. They will also build the graphical tools (diagrams and syntaxes) necessary to develop these skills. In session 5, the shadow of a vertical stick at different moments of the day will be plotted on the ground. This will help to make children aware of the course of the sun in the sky. Although our objective is not for children to understand that “a shadow is a zone where light is absent”, this notion is present in session 6. This session could be completed by observing the shadows of different types of objects (opaque, translucent, pierced…). This work could be usefully complemented by a shadow theater.



The knowledge to be built    



An object’s shadow gives information concerning exclusively the outline of the object. An object’s shadow exists only if this object is lit (by the sun or by a lamp). Shadows can’t be formed in the shadow. Shadows form on a support (the ground, a table, the wall). The direction of the shadow is opposed to the direction of the light source (sun or lamp) in relation to the object.



Children’s mental representations For children of this age, the shadow has animistic properties: it follows the body, it frightens occasionally (especially at night), it indicates a presence. They can’t really tell the difference between a reflexion (on water, for example), and a shadow. Daylight shadows are much less disturbing than night-time shadows, and so familiar that they become commonplace for the child, and are not a source of questioning. Finding the means to raise a problem of interest to the children out of daily life is one first challenge. 57 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



A few drawings of early representations of the shadow



Fig. 2



Fig.1



Fig. 3



Children’s spontaneous drawings of their own body’s shadow have a few common characteristics. Sometimes (rarely) shadows are coloured, but they often contain details such as stripes on a skirt (fig1). They are always detached from the body and placed without any relation to the position of the sun. They are rarely represented on the ground, and seem to be a grey symmetric image of the object (fig1 and fig2). Graphic representation raises a problem for the child: how to represent a three-dimensional scene on a sheet of paper? Fig4 Juan Carlos’ representation of his shadow. Escuela 665. Corrientes. Argentina.
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For children of this age, light is diffuse. Understanding the notion of the propagation of light and its modelling in the form of light rays are not yet achievable aims.



Material -



colour chalks yellow sticky labels for each group: 1 character (play-mobil), a figurine representing the shadow, a ping-pong ball, a flashlight a block with a vertical stick



For the teacher A shadow projected on a screen (ground or wall) is a zone where light is absent because light-rays are stopped by an opaque object. A reflection of an object on the water, for example, is an image of this object. We see this image because light-rays are sent to us by each of its points. On the contrary, a shadow zone (grey area) does not send light-rays; we can see this zone only because light rays are sent by zones exterior to the contour of the shadow (parts that are lit). So, in order for a shadow to appear, several conditions are necessary: the object must be lit, it must be opaque (at least partially), and an opaque material must support its projection. Theoretically, a total shadow zone should be black. The shadows we see are rarely black because the shadow zones are lit by objects that diffuse light (the sky, for example). Thus, the shadows we observe are rather grey. It is possible to obtain coloured shadows, by lighting an object with two coloured lamps and by observing the shadows projected on a screen behind the object.



Contents of the sessions Session 1: Playing with my shadow Session 2: Observing and representing my shadow Session 3: My shadow and me Session 4: Shadows with lamps Session 5: The shadows and the sun throughout the day Session 6: Shadows of objects Extension: Shadow theatre
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DOES IT FLOAT OR DOES IT SINK? Elisabeth Plé - Conceiving, producing, validating resources for science education at school - Wednesday, May 19th



DESCRIPTION OF THE ACTIVITY (SYNOPSIS AND DURATION)



PEDAGOGICAL INTENTIONS



LINGUISTIC ACTIVITIES



1. Build a boat by using various given - Give pupils a practical introduction to - List the materials you used (Text1) materials. the phenomenon of flotation. - List the steps for building the boat (Text2) Duration: 1 hour for making the boat, 2 - Distinguish flotation problems from - Make a technical sheet (Text3) hours for writing activities. balance problems. 2. Predict and verify how objects - Engage every pupil in thinking by - Make individual written predictions concerning the behaviour of chosen by the teacher (solid and asking them to predict the behaviour of each object on the water, by marking the corresponding box on a homogeneous) behave on water. the selected objects. table (E4). Find out why these objects float or sink. - Test and deconstruct the reasons that - Discuss the reasons why, according to the children, the object chosen by the teacher floats or sinks, before verifying its behaviour. Deduce a law: "objects, made of wood, motivate pupils’ predictions through debate and empirical verification. - Register the actual behaviour of each object on the water by cork, polystyrene, wax, float; objects marking the corresponding box on a table with a red cross. made of iron, glass, play-dough, stone, - Reconstruct a new explanation by pointing out what objects that float - Transpose the results into a diagram (E5). sink." have in common, and what objects that - Discuss the results. Duration: 1 hour for debating around sink have in common. - Complete E5 by listing the materials that float and those that sink. the basin and 1 hour for (E4) and discussion. 3. Predict and verify the behaviour of a - Make individual written predictions concerning the behaviour of Reinvest acquired knowledge to make very big coat rack on the water (1 the coat rack on the water by providing arguments (E6). predictions. hour). - Discuss the predictions before verifying them. 4. Summarize what we have learned Report the knowledge each pupil has - Each pupil summarizes the new things he has learned. (E7) (15 minutes) built. 5. At home, each child tests how different objects of his choice behave on water. 6. Predict and verify the behaviour of new objects selected by the teacher (objects made of the same materials as those previously tested, but this time, solid or hollow). Modify the law: "Some materials float (wood, polystyrene, cork, wax), and some materials sink (glass, iron, stone, play-dough). An object made of a material that floats, always floats. An object made of a material that sinks : - if it is solid, it sinks - if it is hollow, it can either float or sink, depending on how hollow it is. 61 La main à la pâte – International Seminar – CIEP – 17-22 May 2010
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The thematic modules of La main à la pâte Workshop “conceiving, producing, validating an cross-disciplinary thematic module” - Wednesday, May 19th La main à la pâte proposes a wide range of educational projects with a multidisciplinary and collaborative approach of science education. Every project is edited on paper (pedagogical book) and has a corresponding web site. Pupils’ age



Project



9 - 14



Languages



Summary



French English Arabic Spanish German Italian Portuguese



On the Footsteps of Eratosthenes Since September 2000, thousands of pupils from numerous countries reproduce the observations of this Greek scientist who, more than 2200 years ago, was the first to propose a simple method to measure the size of our planet.



French Arabic (in 2010/2011)



Discoveries in the Islamic World The aim of this project is to study and reproduce, using simple and accessible material, some of the discoveries and technical inventions made during what we call "the golden age of the Arabic sciences".



French English



Calendars, Mirrors of the Sky and Cultures In this project, conceived for the International Year of Astronomy (2009), pupils study, through the universal theme of calendars, the measurement of time, its history and impact on past and present societies.



http://www.lamap.fr/eratos



9 - 14



http://www.lamap.fr/decouve rtes



9-11 http://www.lamap.fr/calendri ers



9-14



http://www.lamap.fr/europe



French English Italian Portuguese



European Discoveries Through scientific activities carried out in class, pupils are invited to participate at the creation of an encyclopaedia gathering the most important European scientific discoveries, and thus to recount the history of the foundations of modern science.
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9-11



French German Turkish



Climate, my Planet and Me The aim of this educational project on sustainable development is to make teachers, children, and parents aware of one of the main ecological, sanitary, and social threats of the 21st century: climate change.



3-11



French German



Living with the Sun The aim of this educational project on health is to make pupils aware of the risks of solar overexposures.



http://www.lamap.fr/climat



http://www.vivreaveclesoleil.i nfo Coming up in 2010/2011: “Biodiversity in School”, “Eco-housing”
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V - Pedagogical and Scientific Support for Teachers V - 1 – The Local and Systemic Approach: Creating and Leading a Network of Resource Centres V – 2 - Establishing a Seed City to Develop Science and Technology in Schools Reference documents for the experimental center’s visit in Châtenay-Malabry - Thursday, May 20th. V – 3 - Scientific Support: Strategy, Tools and Contents. Scientific and technical coaching by Ecole des Mines de Nantes Reference document during the day on the educational and scientific support - Thursday, May 20th.
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Local strategies to improve science and technology teaching: la Main à la pâte pilot centres Monique Delclaux, Nicolas Demarthe and Fabrice Krot – Pedagogical and Scientific Support for Teachers – Thursday 20th May, 2010 In 2000, the La main à la pâte group (which is part of the French Academy of Sciences) set up a network of pilot centres. This network is made up of individual teams that have developed original and innovative measures to foster the reform of science and technology teaching in their city or their district. It is coordinated by the La main à la Pâte’s national team, which ensures that experience is capitalised upon, resources are pooled and information is shared. Each centre is bound by a renewable, three-year agreement between the Academy of Sciences, the centre’s local supervisory authorities and its local partners. The agreement establishes the centre’s objectives over a three-year period and describes the obligations of its partners. La main à la pâte is able to award an annual grant to each centre, thanks to funds provided by the Interministerial Committee for Cities. At present, the network consists of 14 pilot centres and 3 associate centres, which aim to become pilot centres in the future. The measures introduced by each of these centres are strongly based on the local context and on the needs of schools in the local area. However, two basic models can be identified, which operate in two different ways: Some centres have enlisted several partners to help them implement their measures (universities, teacher training institutions, local scientific institutes and local and regional authorities). Others have set up a resource centre, which delivers a wide range of services to both teachers and schools. These centres generally have a laboratory for conducting experiments (which is big enough to hold a whole class) and a media library. The activities organised by the centre are run by teachers from the public sector. All the centres implement measures in two main areas: they provide support for teachers, and produce and distribute resources. The support measures vary according to the centre: in order to help teachers understand curriculum content and scientific inquiry procedures, some centres implement in-service training schemes and organise workshops for volunteer teachers; others work in the classroom, helping teachers to set up science projects or to implement a teaching module from start to finish. Likewise, the provision of resources differs according to the centre: some lend teaching kits and documents to schools, while others search for resources and documents on behalf of individual teachers.
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The pilot centres in Châtenay-Malabry and Nogent-sur-Oise – a case study These two pilot centres are located in towns close to Paris. Châtenay-Malabry has a population of 30,000 and is situated 12 km to the south of Paris. Nogent-sur-Oise has a population of 20,000 and is situated 50 km to the north of Paris in a highly-industrialised area. Almost all of the schools in these two centres are situated within an Education Priority Zone. These zones are set up in areas where the social, economic and cultural conditions are particularly tough.



Organisation



Creation Partners



Châtenay-Malabry



Nogent-sur-Oise



2002



2001



- Local education authorities - Châtenay-Malabry town council - Ecole Centrale Paris - Institut d’optique Graduate School



- Local education authorities - Nogent-sur-Oise town council - Technological University of Compiègne



Staff



1 full-time educational advisor + 4 teachers working 1 day/week



1 full-time teacher + 4 part-time teachers (working one third of a week each)



Funding



Grants: Academy of Sciences, Châtenay-Malabry town council, priority education grant Annual total: 13,000



Grants: Academy of Sciences, Nogent-sur-Oise town council, priority education grant Annual total: 7,000



Premises



Resource centre - a science laboratory - an office - a library - a workshop - a resource storage room



Resource centre opened in 2008 - a science laboratory - an office and a document library - a resource storage room



Number of teachers in the geographic area



150



120
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Measures Châtenay-Malabry Resource availability



- Loan of teaching kits on request, containing a full module on a given topic and teaching resources for one class - Loan of books and documents on science, teaching, etc. Number of loans/year: 80



Training



Classroom assistance from scientists



Classroom assistance and support from the pilot centre staff



- Loan of a mobile planetarium (with specific training provided beforehand) - Web site: www.maison-dessciences.ac-versailles.fr - 4-day training course on specific topics - 1-day training courses on a specific topic Number of teachers/year: 50 - Students from the Ecole centrale de Paris and the Institut d’optique Graduate School Number of classes/year: 30 - Co-teaching of science classes either in school or at the centre



- Loan of teaching kits on request, containing a full module on a given topic and teaching resources for one class - Loan of documents and resources for classes receiving support - Loan of educational and scientific documents Number of loans/year: 60 - 4-day training course (every two years) - 1-day training courses on a specific topic Number of teachers/year: 45 - University students - A student from the Ecole Polytechnique Number of classes/year: 16



- Advice on request - Organisation of meetings between teachers and researchers - Science forum



- Co-teaching of a 6 to 8-week module. Joint preparation of lessons with the teacher, regular meetings with teachers working on the same topic, testing of pupils. Number of classes/year: 35 - Advice on request - Science exhibition - Scientific challenges - Scientific meetings (open to all)



Châtenay-Malabry



Nogent-sur-Oise



- Welcoming of foreign delegations (from China, Italy, Germany, etc.) - Training courses abroad (Turkey)



- Welcoming of foreign delegations (from Brazil, Chilli and China) and of EU experts, etc. - Training courses abroad (Senegal)



Number of classes/year: 10



Other actions



Nogent-sur-Oise



International actions
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Seed Ci ties for Sc ienc e A community approach for A sustainable growth of science education in Europe



Support Handbook for Establishing a Seed City to Develop Science and Technology in Primary Schools Strategies, Objectives, Examples and Recommendations
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centres pilotes ang.indd 1
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Support Handbook for Esta blish ing a Science Education Seed City



Preamble Since 2000, La main à la pâte has headed a network of pilot centres designed to promote science and technology in schools at local level. The support initiatives at each centre are based on a range of methods integrated with, and adapted to, the academic year. They enable a large number of schoolteachers to participate in Inquiry-Based Science and Technology Education (IBSE). This systemic approach is also being used in the European project Pollen ( www.pollen-europa.net), which between 2006 and 2009 established a network of Seed Cities1 for science in 12 European countries. Based on these experiences, this booklet provides an organisational framework for a Seed City to help educational groups who would like to establish and coordinate a structured and ongoing initiative in schools at a city, district, county, or regional level. This framework offers perspectives and recommended best practice for the following seven strategies: teacher training and support, establishing a training network, giving teachers access to resources, assessment, coordinating a local support network, mobilising decision-makers, project management. Each item is explained in detail below in an overview document containing objectives, real-life examples, links to annexes and recommendations. This is not intended to be a turnkey template. Rather, it provides examples of actions that, most importantly, should be adapted to local contexts, needs, and resources. Since the ultimate goal of this type of project is to engage a large portion of teachers, plans must be made for a preparation phase that may last an entire year. This provides an opportunity to mobilise local actors and partners and to get them involved in developing the project. More specifically, the viability and success of the project depends upon the following conditions: a shared belief in the project’s long-term challenges and outlooks, willingness from political institutions, including vital support from the local and national education system, effective mobilisation of local actors (local authorities, scientists, parents, associations, etc.) united around a single project with many partners, a clear commitment from all partners to allocate the necessary human and financial resources to support the project throughout its life (at least three years), institutional support for the teachers: trust, academic oversight, scientific guidance, training, a development plan that combines the project’s strategic aspects and their subsequent actions and sets a timetable, an official agreement contracting all the partners’ commitments for the duration of the project (at least three years). By combining this partnership framework with the set of actions prescribed by the project’s development plan, academic teams will achieve both significant quantitative and qualitative levels of IBSE. We hope this brochure successfully conveys the experience acquired over the last few years in different European countries.



1 A Seed City is an educative territory that supports science education with the involvement of the local community.
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Support Handbook for Esta blish ing a Science Education Seed City



Establishing a Seed City to Develop Science and Technology in Schools Strategies to Apply



Mobilising Decision-Makers Obtain support from authorities and decision-makers to ensure the project’s viability. Possible actions Ongoing discussions, institutional meetings (steering committee, etc.), contract initiatives, informational campaigns, etc.



Teacher Training and Support Develop and improve teachers’ skills in teaching science and technology using inquirybased methods by helping them overcome their apprehensions. Possible actions Training sessions focused both on specific content and scientific teaching, pedagogy, academic guidance, scientific guidance...



Assessment Offer formative assessment tools: • for teaching practice • for student learning. Measure the project’s impact on classroom practice. Possible actions Diagnostic assessment, description of teaching practice, formative assessment, etc.



Objectives • To implement inquiry-based science education in the classroom. • To help pupils improve their knowledge and develop scientific, social and language skills.



Creating Training Networks Motivate and mobilise teachers to work together (and with other professionals) to build collective expertise in science education. Possible actions Collaborative projects to develop resources, assessment of practice, joint initiatives between schools, forums, etc. Support of School Principals is key to success of this element.



Coordinating a Local Support Network Link and systematize the competences of the local community that support work done in classrooms and schools. Possible actions Guidance from scientists, parent participation, partnership with cultural or scientific organisations (museum, planetarium, etc.), companies, associations, etc.



Giving Teachers Access to Resources Offer all teachers logistical, scientific and educational support. Possible actions Develop a curriculum aligned with the national curriculum; provide materials and lesson plans, etc. Provide an online forum for teachers to network and share ideas during and after the project.



Project Management Duties of the coordinating committee: Assign a main contact person, serve as an intermediary between schools, institutions and partners, manage the budget, supervise planning, implement and assess the program’s actions, provide a contact person for the pilot centre’s events...
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Coaching in 2008 - 2009 ECOLE DES MINES DE NANTES



83 classes 4 5



4 4



5



2



2



Nantes



 Other engineering  schools University



6 3



6 = number of classes



Coordination group







Teachers support







Institute for teachers initial training house City of Nantes Regional collectivities







6 2



National education education  Science  representatives committee



  Suburb science



Teachers training 2



Local area



Schools



1



1 5 26



The local network of La main à la pâte Ecole des Mines



2



EMN has developped a scientific and technical partnership since 1996



Our main objectives :  Developping IBSE in primary and secondary schools, and at university level.  Providing human, methodological and material support for the teachers. Fields of expertise :  Experience in IBSE from primary to undergraduate level (6 years old pupils 21 years old students).



 Teachers training at each level :



Classroom coaching  Pupils coaching in the classrom by engineering students, PhD students and scientists.  Teacher and coach work together, the coach never takes the place of the teacher. Generally 6 -7 lessons.  2008 – 2009 : 35 people involved in 83 classes.  Since 1996 : 700 classes = 18 000 pupils have been concerned.



Real life topics and situations, comparing educational methods, the teachers discover some scientific practices and methods.



 Expanding IBSE by acting at teachers level within an institutional framework.



 Coaches training and supporting. The kits



A student coach in the classroom



Our main actions in primary schools



Documents and materials development



Teachers in-service training  Practical workshops and practice analysis take place in EMN (1/2 day  3 days long).



 20 ready to use kits for the coaches.



 The teachers experiment scientific inquiry just as pupils should do it.



 A scientific tutorial is provided with each kit : experiments, equipment needed, general objectives.



 Inquiry situations fit equally well to scientific and non scientific adults.



 Tutorials are tools for the teachers, but lessons are not completely achieved : pedagogy always remains the teachers skill.



 70 to 150 teachers involved each year, at least 800 teachers trained since 1996. 75



January 2010



Contact : [email protected] EMN school of engineering : www.emn.fr EMN IBSE : www.emn.fr/x-de/science-peda/
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VI - Strategies for the Generalization of IBSE within the Educational System VI - 1 - Strategies for In-service Teacher Training Science in-service training in the Lot department Reference document for the workshop: Strategies for the generalization of IBSE Strategies of in-service teacher training - Friday, May 21st. VI – 2 - From Experimentation to Generalization Implementing a plan for science education reform in France Reference document for the workshop: Strategies for the generalization of IBSE - From Experimentation to Generalization - Friday, May 21st.
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Science in-service teacher training in the Lot department Serge Ricou, Strategies for the Generalization of IBSE within the Educational System - Strategies for In-service Teacher Training - Friday, May 21st



Science and technology in-service training in this rural department is an essential element of the policy led by the Lot (a “department” in the South-West of France, with a rough population of 167 000 inhabitants) School Inspectorate. A substantial effort was made by a departmental group in charge of the PRESTE (National Plan for the Renovation of Science and Technology Teaching) in order to train an important part of the local kindergarten and primary school teachers. The trainings workshops: An annual departmental training calendar is defined according to the national and academic axes. The training modules integrate topics such as interactions between science and the mastery of language, science and mathematics, and transversal issues concerning Education for Sustainable Development (ESD). 45 science and technology workshops have been organized since 2000 (a total of 754 teachers have been trained). Teachers’ assistance is made possible by a group of 15 fulltime substitute teachers who fill in for them during the days of the workshops. Since 2008, these science workshops are delivered in two sessions, for a total of 30 hours of training: 24 hours in 4 days, at the beginning of the school year, and a full-day session in mid-June. This choice, resulting from trainees’ requests and from the study of the training needs, allows for:  a sufficient initial training time concerning scientific content, pedagogical strategies, and their implementation (curriculum, tools, resources);  the implementation in class, during the whole school-year, of what teachers have learned; some take the opportunity to work in networks, and they all have the possibility to ask the trainers for punctual help;  a final feedback day, which turns out to be extremely productive, gives teachers the opportunity to share concrete experiences and pedagogical resources they may have created, and to report difficulties. These productions can be shared with all the local teachers via the local science website, or reinvested to support the creation of educational material. Other training spaces: The workshops are completed by other more punctual professional development activities, lasting from 3 to 6 hours (18 sessions were held in 2008, for a total of 66 hours involving 377 teachers). Some of these activities are organized in association with external partners. Finally, science and technology subjects have been integrated into other training courses offered in the framework of the Departmental Training Plan (courses for primary and secondary-school teachers, kindergarten teachers, and for new school principals). The trainers: 1) The workshops are managed by a National Education Inspector in charge of science and technology teacher professional development at the District level. He can intervene during the workshops to provide institutional perspectives and general pedagogical counselling. 79 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



2) Until 2009, some hours of training (12 out of 30 for each course in 2008) were imparted by IUFM (University Teachers’ Training Institute) professors with a scientific specialty. They provided basic theoretical pedagogical knowledge as well as sciencespecific teaching and content knowledge. 3) Most of the training is imparted by a departmental team of two specialized teachers. They have a full-time dedication to providing science and technology professional development opportunities to teachers, at the local and departmental level. 4) External speakers are also invited to tackle specific training subjects, mainly on issues concerning Education for Sustainable Development, but also on fields such as astronomy. They are members of departmental or national partner structures: La main à la pâte, National Forests Office (ONF), Lot General Council, science museums, etc. Where does the training take place? The two departmental science and technology resource centres play an important role in providing teachers adequate spaces, equipment, and pedagogical material and support for them and their classes. The IUFM (French teacher training school) provides rooms and material for the training courses. Spaces provided by Departmental Teacher Documentation Centres (CDDP), schools, town halls, and museums are also occasionally employed. The results: The departmental group in charge of the PRESTE (Plan for the Renovation of Science and Technology Teaching) has undertaken to assess the impact of institutional initiatives and teacher professional development on individual teaching practices, but also on the practices of cycle teacher teams. The steering tools are the assessment of training sessions, information provided by the training team, but also a specific set of tools designed by the regional PRESTE academic group. In 2008, a survey (questionnaire) was sent to all the department’s primary school teachers and teacher councils. The results (see Appendix) allowed for a rather reliable assessment of the impact of training on individual teaching practices and on the practices of cycle teacher teams. The problem of the accessibility of material, often crucial in a department where schools are scattered for the most part, was largely solved thanks to two measures taken by the department: 1) Providing schools with science equipment: since 2004, all the elementary schools were endowed with basic scientific material (co-financed by the Academic Inspection and the local authorities, for a total amount of 77 750 €). 2) Loans of material were made possible via the two local science resource centres and the Departmental Teacher Documentation Centre (CDDP). Bookings can be made on the Internet for one of five periods throughout the school year. A financial effort was also made to constitute an important collection that gives schools access to more expensive and specialized material (ex: binoculars, microscopes). The production of material, accompanied by pedagogical documents adapted to the 2008 national curriculum and to the European Common Grounding of Contents and Skills is now one of the objectives of the training courses and other teacher professional development activities.
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Appendix: Main results of the Survey on Pedagogical Practices in Science and Technology – LOT Department, 2008 -



The sample: 85, 4% of the Lot department elementary schools answered the school survey. 48% of the Lot department elementary school teachers answered the individual anonymous questionnaire.



-



Description of the questionnaires: o Teacher individual anonymous questionnaire: conceived to collect information on each teacher’s progress on training, classroom practices, and some of the subjects tackled during training. o The school questionnaire: conceived to collect information on the evolution of the practices of the team of teachers of each cycle (syllabus and common tools chosen by each team to teach science and technology in their school). o Together, these two questionnaires provided information on the evolution of pedagogical practices, and on the factors that either supported or hindered science and technology teaching at school. It also gave the training team some insights as to how to adapt training to the needs of the teachers and the schools.



-



A few particularly significant indicators: o Not surprisingly, 47% of the teachers who answered the survey declared to have participated since 2002 in at least one science training course; 67% declared to have attended to other more punctual professional development science activities. o Inquiry-based science teaching is largely known and applied (87% for individual responses, a tendency confirmed by the teams’ answers) o The use of the science notebook is beginning to become a widespread teaching strategy: 57 % of all teachers use the science notebook. It is important to note that 70% of all teachers having followed at least one science in-service training course since 2002 use the science notebook. In this matter, the training efforts seem fully justified: in 2002, only 20 % of the elementary school teachers having answered a similar survey declared to be using the science notebook as a teaching tool (only 23% of those teachers had followed a science in-service training course).



The complete results of this survey are accessible at the Lot department science and technology website: http://pedagogie.ac-toulouse.fr/lotec/Sciences/SPIP/spip.php?rubrique
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Implementing a plan for science education reform in France Jean-Pierre Sarmant - Strategies for the Generalization of IBSE within the Educational System From Experimentation to Generalization – Friday, May 21st



INTRODUCTION Learning by Doing (La main à la pâte) is an inquiry-based science teaching program launched in 1996 by Georges Charpak, winner of the Nobel Prize for Physics in 1992. The program was immediately supported by the French Academy of Sciences, which has managed it since then with the help of the National Institute for Pedagogical Research (Institut National de Recherche Pédagogique), and the Ecole Normale Supérieure, an elite institution of higher education that was originally founded to train high school teachers but is now an institution that also trains researchers, professors, high-level civil servants, as well as business and political leaders. In 2000, the French Ministry of Education decided to implement an ambitious “national plan of renewal of science teaching” at the primary level, inspired by La main à la pâte. Since then, La main à la pâte has also been engaged in the elaboration of new national standards and best practices for science education in France. This paper describes how La main à la pâte moved from vision to national program and considers the prospects of that vision for the future. The La main à la pâte story is an example of how a single program was able to contribute to the transformation of science education in a highly centralized educational system.



THE NEED FOR CHANGE By the mid-1990s, officials in the French education system acknowledged that the teaching of science in primary schools was in a state of crisis. Difficulties were highlighted during a detailed investigation carried out in 1997 with children in the first year of high school: 15% were poor readers and 4% were nearly illiterate. The national tests that were introduced at that time were designed specifically to identify pupils struggling in school. Because of these difficulties with basic literacy skills and efforts to correct them, science teaching was often neglected in order to focus on the so-called basic skills of speaking, reading, and writing. When science was not neglected—that is, when the number of teaching hours for science specified by the national standards was met (and that was done by no more than 3% of the teachers in 1995)—the teaching of science was often bookish. Scientific experiments in the classroom were rare and almost never carried out by the children themselves. Even in science classes, teaching was focused on the basic skills of speaking, reading, writing, and counting. For science, as for other subjects, the teaching technique was “frontal” and “vertical,” meaning that scientific truths were explained by the teacher. There were no investigations into natural phenomena, and scientific knowledge was to be accepted, recorded, and memorized. Moreover, the teacher acted in isolation; there was essentially no link between the school teachers and the scientific community. Nothing truly significant at the national level had been successful thus far. So the time was right for the introduction of a new approach to science teaching, and La main à la pâte was that approach.



FROM EXPERIMENTATION TO NATIONAL PROGRAM In June 2000, because of positive information about La main à la pâte, and in particular on the basis of the 1999 report mentioned above (Sarmant, 1999), the Minister of Education determined that all children in France should benefit from La main à la pâte. He launched 83 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



a national program to revitalize the teaching of science and technology in primary schools using the La main à la pâte strategy. The program was initiated in the final three years of primary school with the further goal of extending it to the whole of primary education, including preschools. The program included: - Developing a new curriculum for the primary grades modelled after La main à la pâte - Increasing the emphasis on science in the training of teachers - Providing schools with funds to purchase pedagogical and scientific equipment (about 10 millions dollars in the first year) - Developing and supplying tools to help teachers implement the new curriculum. At the national and regional levels, the program was organized to coordinate the activities of directors of education, inspectors, institutes for teacher training, and scientific institutions (Ministry of Education, 2000), and national workshops were organized to train teachers to use the new materials. La main à la pâte is continued in the new context in the hands of the Academy of Sciences and the National Institute for Pedagogical Research. It keeps its own organization; it keeps also its special programmatic features such as scientific partnerships. By the way, it must be stressed that, in the context of the Plan, scientific partnership is desired but not compulsory: science and technology must be taught everywhere and according to the new strategy including parts of the country where scientific partnership is not yet available. As an element of the whole program for renewed teaching, La main à la pâte is a hub for innovation and a centre for diffusion of skills. The main aim now is to support the development of the program. Cooperation between La Main à la Pâte and the Ministry of Education One example of the cooperation between La main à la pâte and the Ministry of Education’s program to renew science and technology education was the publication of Teaching Science in Primary School (Enseigner les sciences à l'école) (Ministry of Education, 2002), a book designed to help teachers adopt the strategies that had been used successfully in La main à la pâte classrooms. Co-authored by a La main à la pâte - Ministry team, the book was produced with public funds, and more than 500,000 copies were distributed free to teachers. Besides publishing this book on the teaching science in primary schools, there were other cooperative efforts that the La main à la pâte developers engaged in as well. For example, working with the National Institute for Pedagogical Research, the Academy of Sciences also provided French schools with a Web site that enables the teachers involved in La main à la pâte to link up with one another and with the world of research. The Web site, expanded and still very active in 2010 (www.lamap.inrp.fr), provides access to: - a La main à la pâte network of national and regional sites where teachers can find locally produced pedagogical and scientific resources and information about the project. - a network of scientific consultants who answer science questions raised by teachers. - a network of training officers/teaching specialists who respond to questions on teaching and education. In addition, since 2000, the Academy of Sciences has run 15 “pilot centres” in cooperation with the Ministry. These centres are intended to develop inquiry-based science education locally through the creation of various resources.
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A NEW CURRICULUM FOR TEACHING SCIENCE AND TECHNOLOGY The national plan to improve science education also led to a national curriculum that was developed under the authority of the Ministry of Education (2002). After some debates, it was decided at the Ministry level that the investigative approach that was being introduced in science should be adapted for teaching technology as well, and a unified curriculum was designed for science and technology. The curriculum that was developed is highly consistent with the approach to teaching science and the principles behind La main à la pâte.



WHAT LED TO THE USE OF LA MAIN A LA PATE AS A MODEL FOR SCIENCE EDUCATION IN FRENCH PRIMARY SCHOOLS? Although the current state of science education in French primary schools is far from satisfactory, the rise and expansion of La main à la pâte has been the result of an impressive effort and is an example of how a good idea can take hold and spread. In this section, we discuss some of the main factors responsible for the success of the program. A Coherent Idea that was Well Described: La main à la pâte is based on a set of educational principles that are coherent and thoroughly described. From the beginning, the developers of this program had a clear sense of what they were trying to accomplish and the rationale for it. This made it easy for them to be consistent in the messages they presented to the Academy, to the Ministry of Education, to the teachers, and to the public. They also invested the time needed to communicate their message clearly to these groups. Although not themselves specialists in pedagogy, the developers of La main à la pâte were fully aware of the rich French tradition in science education. Support and Cooperation among Various Partners: Although the Academy of Sciences took the lead in organizing the La main à la pâte program and promoting it throughout the country, to realize their objective the Academy also built networks of support among the larger scientific community, teachers, and the Ministry of Education. In particular, they established a support team of 15 full-time persons (the La main à la pâte team) and a Scientific Council. Strong Support from the Scientific Community: A crucial factor in the program’s success was the unanimous support of the Academy of Sciences, obtained from the very beginning of La main à la pâte. Gaining this support was due in large measure to the reputations of the founders of the program. All are notable scientists and members of the Academy, a body that enjoys much respect throughout French society. Moreover, one of the developers, Georges Charpak, added the stature of a laureate of the Nobel Prize. This support by the Academy has given the program an exceptional permanence. The Academy’s present statutes include the duty “to look after the quality of science education in France.” Despite many changes in leadership within the Ministry of Education (seven ministers from 1996 to 2007), La main à la pâte has been able to steadily pursue its development in cooperation with the Ministry, thanks to the permanence of the Academy’s presence and will. Beyond the support of the Academy, La main à la pâte gained the early support of large parts of the scientific community
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Support from Teachers: Another strong point of La main à la pâte was the awareness of the need for special efforts to win the support of the teachers and by understanding the reason why teachers were so hesitant about teaching science. Emphasis on Using Science to Build Basic Language Skills: Teaching science in school had declined mostly because people thought that the time spent in teaching science was taking time away from the so called “fundamental skills” (speaking, reading, writing, and counting). La main à la pâte has given the opportunity of bypassing this contradiction by offering a strategy of teaching science that fits into the acquisition of the fundamental skills. (Sarmant, 1999) Effective Public Relations. Good Timing
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VII - Assessing Inquiry-Based Science Education Observation of Teaching Practices and Assessment of the Impact of Supporting Systems for Science Education Reference document for the workshop Assessing Inquiry-Based Science Education - Friday May 21st.
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OBSERVING TEACHING PRACTICES AND ASSESSING THE IMPACT OF SUPPORT MEASURES Monique Delclaux and Susana Borda Carulla: Assessing Inquiry-Based Science Education – Friday 21st May, 2010



La main à la pâte’s pilot centres were set up to help science teachers in a specific geographic area to implement IBSE (Inquiry-Based Science Education). Several years down the line, it became clear that these centres needed an instrument to assess the impact of their measures on science teaching. Therefore, a science lesson observation grid was developed. This grid is designed to help the pilot centres to identify the strengths and weaknesses of the measures introduced, and to define ways of improving them. It should also provide a clearer picture of what is done during science lessons, and hence constitute a first step towards measuring the impact of IBSE on pupils. The development of the grid The grid was drawn up in 2006 by a task force made up of Mauricio Duque (a professor at the University of Los Andes in Bogota), and of various people from La main à la pâte’s national team and from the pilot centres. It is based on:  several documents dealing with investigative procedures in science,  an analysis of a selection of existing grids, notably the grid produced by Pequenos Centificos (Colombia) and several French grids (La main à la pâte, the Academic Inspectorate of Seine-et-Marne, etc.). The different items making up the grid were selected on the basis of common elements in the documents on investigative procedures. Nevertheless, the specific characteristics of science teaching in France were taken into consideration. In the final quarter of 2006, the grid was tested in around twenty classes in the Paris area and in several pilot centres, with a view to assessing its reliability. Following these tests, the grid was reworked and explanatory documents were drawn up for the observers. The final version of the grid was made available to pilot centres in 2007. An explanation of the grid The observation grid is designed to analyse the teaching practices of a group of teachers at a given time. The analysis method consists of the observation of science lessons by external observers. The results of the analysis provide information on teaching practices, in terms of how far they comply with the recommended practices for inquiry-based science and technology education. The grid is made up of 22 items: 7 concerning the teacher’s activities, 4 concerning the pupils’ activities, 4 concerning written work and communication, 4 concerning lesson content and 3 concerning the equipment and resources used. The observer grades each item according to a scale of 5 values (C, B+, B, A+, A). The highest grade is “C”, which means that the teaching practices implemented are as close as possible to the recommended practices for IBSE. The lowest grade is “A”, which means that the practices implemented do not comply with the recommendations. Explanatory notes are provided with the grid and explain – through specific examples - each of the 5 grades for each item. Most of the items can be observed directly during the lesson. Others should be graded either before or after the lesson, by talking to the teacher and looking at a selection of the pupils’ exercise books. 89 La main à la pâte – International Seminar – CIEP – 17-22 May 2010



The grid also contains spaces for the observers to enter their comments. Information is also collected on the school, the class (level, number of pupils) and the number of years that the teacher has been working with the pilot centre. Data processing La main à la pâte’s national team is responsible for processing and analysing the data from the grid. The data collected are grouped into broad categories, and are sorted according to the whole of the population observed or according to specific populations (depending on the pilot centre’s requirements). Each category contains several items and corresponds to a specific element of the recommended practices: Resources, Knowledge Acquisition/Progress, Investigation, Active teaching, Written work/Communication and Knowledge structure. Each item in each category is weighted on a scale of 1* to 3***, depending on how important it is. These broad categories are designed to assess the level of the class or classes observed in relation to the different elements of the recommended practices, rather than to provide an overall grade without much meaning. The categories and the weight given to each particular item were discussed in detail and submitted for approval to a task force made up of teachers and experts. In addition, value ranges are given to facilitate the analysis. They are used to determine whether, in such and such a category, the class or classes observed are compliant with the recommendations, almost compliant or non-compliant. The consistency of the items in each category and of the accompanying guidelines was taken into account when defining these value ranges. Using the grid Between 2007 and 2009, six pilot centres conducted lesson observations. In four of these centres the observations were conducted by members of the local team, who had previously received training from the national team (in particular, by participating in lesson observations alongside national team members). In two centres, the observations were conducted by members of the national team. The criteria for selecting classes were defined by the local teams, in concert with the national team. They vary according to the centre, depending on the centre’s interests and on the specific features of the measures in place. The results of the 194 classes observed by the six centres are presented below. Main results Very good results were achieved in two categories, in all six centres: the Resources category (which refers to the material conditions conducive to IBSE) and the Knowledge acquisition/Progress category (which includes items relating to lesson content). In these two categories, 88% of the classes observed used methods that complied with recommended practices, regardless of the support measures in place. These results indicate that the teachers in the pilot centres make widespread use of the documents and resources designed by the centres and made available – by various means – to the classes in their charge.
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Table 1: Results in all the categories, for all the classes observed ( %) 9.3



Knowledge structure



45.9 44.8 19.1



Written work



52.1



28.8 4.6



Active teaching



37.2



5.2



Investigation



2.1



Knowledge acquisition



36.6



NC AC FC



58.2



58.2



9.8



88.1



6.2 5.6
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40
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“FC” means that the classes observed are “Fully Compliant”, “AC” means “Almost Compliant” and “NC” means “Non-compliant”



Nevertheless, while having the appropriate resources and documents seems to be an essential factor, the results obtained in the other categories suggest that this is not enough to successfully implement IBSE. The results in the Investigation and Active teaching categories, which contain items fundamental to the implementation of IBSE, vary according to the pilot centre. In these two categories, only one centre can boast that more than two thirds of its classes are “Fully Compliant”. Among the other centres, some obtain good results in the Investigation category, and poorer results in the Active teaching category. Others, on the contrary, achieve good results in the Active teaching category and poorer results in the Investigation category. This highlights the possible deviations from the recommended practices: some teachers may implement the different stages of the inquiry process without giving their pupils the means to get actively involved. Other teachers may encourage their pupils to take part and to experiment, without clearly implementing each stage of the inquiry process. In the Knowledge Structure category, two centres can boast that more than half of their classes are “Fully Compliant”; in the other centres, 30 to 40% of classes fall into this group. Knowledge consolidation is based very little on written work. The results obtained in the Written work/communication category indicate that only 28.8% of classes are “Fully Compliant”. While the vast majority of classes have an experiment (or science) logbook, it does not always describe the different stages implemented. It is often very hard to tell the difference between individual work and group work. The different stages of the work process are very rarely displayed in class. It is essential that children explain their predictions and thought processes in writing, and that they keep a written record of individual and group opinions and of how they arrived at a valid conclusion. This helps them to understand what they are learning. The pilot centres have a lot of work to do in this area, to make teachers understand the importance of written work in science.
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CONCLUSION Seminar evaluation questionnaire This document is to be filled at the end of the seminar, and given or sent back to Anne Lejeune ([email protected])
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INTERNATIONAL SEMINAR ON SCIENCE AND TECHNOLOGY EDUCATION IN SCHOOL CIEP- MAI 2010 – LA MAIN A LA PATE



Please fill up this form and give it back to Anne Lejeune 1. Name : 2. Surname 3. Position : 4. Institution : 5. Country 6. E-mail : 7. What is your contribution to the development of science education in your country? … … … … … … … … … …



8. Do you think the approach proposed by La main à la pâte for science education is relevant for your country? Why? … … … … … … …
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9. According to you, what are the most relevant and interesting aspects of the seminar you have followed in France? … … … … … … …



Please mention 3 topics, sessions or visits that were especially relevant for you: … … … … … …



10. According to you, what are the less relevant and interesting aspects of this international seminar in France? … … … … … … …



11. What aspects of the training you would have liked to be more emphasized? … … … … … … …
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12. How do you think you will contribute better to the spreading of this approach once back in your country? … … … … … … … … … … …



13. Satisfaction about practical aspects of the international seminar : Very good



Good



Regular



Not good



Rooms Food Organization Training facilities



14. Satisfaction about the seminar program :



Very good



Good



Regular



Not good



Contents Experts (as a whole) Visits (as a whole) Structure and progression over the week Documentation Did the seminar fit your expectations?
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15. Any particular comment you would like to add : … … … … …



THANK YOU!
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ANNEXES -



Speakers presentation



-



The partners of the La main à la pâte international seminar



-



The “mirror” websites of La main à la pâte



-



Bibliography
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Speakers’ presentation ● Jean-Louis ALAYRAC is Inspector of the Ministry of education on the district of Gourdon (Lot). He has been the coordinator of the La main à la pâte pilot centre of Bergerac (Dordogne) during 8 years. He participated in several training sessions abroad in Brazil (Rio, Sao Paulo), Argentina (Buenos Aires), as well as to the development of the cooperation project of La main à la pâte with Cambodia. ● Raynald BELAY is deputy Director of La main à la pâte, in charge of international cooperation. ● Susana BORDA CARULLA is a PhD student in Social Anthropology and Ethnology at the École des Hautes Études en Sciences Sociales, Paris. Her research domains are childhood anthropology and anthropology of education. She worked for three years for the Colombian IBSE program, Pequeños Científicos, and presently collaborates with the French team La main à la pâte. ● Marylène BRARE is inspector of the Ministry of education in the Amiens region. She is in charge of the departmental working group for science education in the Somme department. Author of several books: Writing in science: the observation notebook and experiment notebook, Scéren CRDP Amiens. ● Aline CHAILLOU is a physics professor in middle school. She joined the La main à la pâte team in 2007 as the national coordinator of the ASTEP project (support provided to teachers by scientist and science students). ● Alain CHOMAT, honorary secondary teacher, was in charge of researches in didactics of sciences (kindergarten and primary) at the National Institute of the Pedagogical Research (INRP) from 1980 to 1996. He is a member of the La Main à la pâte national team since its creation in 1997 at the INRP. He is now pedagogical consultant, expert in educational resources and trainer for foreign delegations in France and abroad. ● A sociologist by training, Monique DELCLAUX worked at the national Institute of pedagogical research where she led researches on young people and school, teachers’ cultural practices, family education, assessment. She joined the La main à la pâte team in 2002 and was in charge of the national network of La main à la pâte pilot centres. Retired since 2006, she continues to work on assessment, especially through the evaluation of teachers’ practices in science and pupils’ evaluation. ● Nicolas DEMARTHE is a primary school teacher, coordinator of the La main à la pate pilot centre of Nogent-sur-Oise.
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● Charles-Henri EYRAUD works at the National Institute of Educational Research. He is engaged with La Main à la Pâte since 1996. He also trains teachers and trainers in astronomy in France and abroad. ● Philippe GIRARD is university professor at the Montesquieu Bordeaux IV University. He is also the director of the University Teachers’ Training Institute (IUFM) in the department of Aquitaine, which is responsible for the primary school, middle school and high school teachers’ training in the Aquitaine region. He is vice-president of the Conference of the Directors of IUFM (CDIUFM), in charge of research and information and communication technologies. He is the manager of a research team in ' Engineering of the Conception ' for the laboratory IMS, UMR 5218 of the university of Bordeaux. ● Cécile DE HOSSON is Associate Professor at the University Paris Diderot where she both teaches physics and physics education. Her researches, conducted inside the physics education research group of the André Revuz Laboratory, concern the interactions between history of science and science education. Cecile de Hosson actively participates in the development of the international action of the La main à la pâte programme. ● David JASMIN, a Phd in physics, has been working in science education and science popularization since 1995. He is a research engineer at the National Institute of Pedagogical Research (INRP) since 2000 and head of the La main à la pâte programme since 2005. He is the author and editor of various books on primary science education and European coordinator of the FP7 Fibonacci Project. ● Etienne KLEIN is a physicist, research director in the CEA (Atomic Energy Research Institute and authority), and PhD in philosophy of sciences. He is in charge of a research laboratory on matter sciences (LARSIM). He is professor of physics and philosophy of sciences at the École Centrale of Paris (engineering school). ● Fabrice KROT, a primary school teacher, created in 2002 “The House of Sciences” to develop scientific culture in popular environment and to allow the underprivileged pupils to reach science. He is in charge of the La main à la pâte pilot centre of ChatenayMalabry. ● Anne LEJEUNE, an engineer by training, works at the International department of the La main à la pâte program. She is particularly in charge of the overall organization of the international seminar.



● A former primary school teacher, then teachers’ trainer and pedagogical adviser, Clotilde MARIN-MICEWICZ has been participating in the La main à la pâte program from the early beginning in 1996. Member of the national team since 2007, she is in charge of coordinating the national network of La main à la pâte pilot centres (project development, partnerships, information and training, pedagogical support, classes’ observation). She also contributes to the professional development proposed by La main à la pâte in France and abroad and to the production of resources for teachers or trainers. ● Elisabeth MONTLIBERT is Deputy Director for School Education, Directorate general for School Education, Ministry of education.
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● René MACRON is Head of the Schools Office, Directorate general for School Education, Ministry of education. ● Alice PEDEGROSA is a former primary school teacher and doctor in plasmas physics. During two years, she participated, within the Delegation for education and training of the French Academy of sciences, in the national management of an integrated science and technology teaching project at middle school. She works now at the IUFM (University Teachers Training Institute) of Aix-Marseille and train primary and secondary teachers in science and technology. ● A former primary school teacher, teachers’ trainer and pedagogical adviser during 20 years, Frédéric PEREZ joined the national team of La main à la pâte in September 2009. He is now in charge of teachers’ professional development and of the follow-up of part of the national network of pilot centres. He owns a Master's degree of didactics of physical and chemical sciences at the university Diderot Paris VII. ● Professor at the IUFM (University Institute for Teachers Training) of Champagne-Ardenne, in didactics of physics and technology, Elisabeth PLE works on various topics: obstacles and learning situations in science, pupils’ writing and science learning, teachers’ professional development, textbooks. She is in charge of the La main à la pâte pilot centre of Troyes. She has collaborated within the framework of La main à la pâte with China, Afghanistan, Argentina, and Chile. ● Carl RAUCH is teacher and researcher at the École des Mines (French engineering school) of Nantes, school of the Ministry of Industry which trains engineers, projects managers and system integrators. Since 1996, C. Rauch participates to the development of science and technology support in primary school, and simultaneously to the development of active pedagogical methods at all levels of the educational system: middle school, high school and higher education. ● Stéphane RESPAUD is Inspector of the Ministry of education on the district of Blagnac (Haute-Garonne). For five years, he has been the coordinator of the La main à la pate pilot centre of Pamiers (Ariège). He was particularly in charge of teachers’ professional development coordination. He participated in training sessions abroad in Brazil and Rumania. ● Serge RICOU became primary school teacher in 1982. A teachers’ trainer during 16 years and headmaster of “application school” in Cahors from 1991 till 2007. Since 2007, he works as pedagogical adviser for science and technology in the Lot department. ● Former student of the Ecole Normale Supérieure, Dominique ROJAT is a former “preparatory classes” professor, presently general inspector for the Ministry of education, head of the life and earth sciences group. He has supported from the beginning the implementation on the La main à la pâte program at middle-school level.
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● Jean-Pierre SARMANT is honorary General Inspector, Ministry of Education. He was particularly in charge of the implementation of the ‘National Plan for Science and Technology Education Reform’ from 2000 to 2004. ● David WILGENBUS, an astrophysicist by training, is member of the La main à la pâte team since 2001. Former webmaster of the La main à la pâte website, he now coordinates the implementation of large-scale and interdisciplinary learning modules for teachers, in particular the following projects “Living with the Sun” (health education), “The climate, my planet and me!” (Education to sustainable development) or “Calendars, mirrors of the sky and the cultures” (in the frame of the World year of Astronomy). He regularly participates in science education events (conferences, trainings…) in France and abroad.
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THE PARTNERS OF THE LA MAIN A LA PATE INTERNATIONAL SEMINAR



This seminar is organized by La main à la pâte (Academy of sciences - Institute of France, INRP, ENS) in collaboration with the Directorate for Global Affairs, Development and Partnerships of the Ministry of Foreign and European Affairs.



It is supported by: -



The Directorate of European and International Affairs and Cooperation of the Ministry of Education,



-



The Directorate general for School Education of the Ministry of Education,



-



The Ministry for Higher Education and Research,



-



The UNESCO



-



The International Center for Educational Studies (CIEP).
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5 « mirror » websites adaptated from the La main à la pâte website



Spanish



Serbian



www.indagala.org



http://rukautestu.vin.bg.ac.yu



German http://www.sonnentaler.net



Chinese Arabic



http://lamap.handsbrain.com



http://lamap.bibalex.org
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Selective Bibliography



● MEN: DGESCO, Academy of Sciences, La main à la pâte. – Learning science and technology at primary school. - Paris: CNDP, 2007. DVD-ROM showing science lessons for teachers self-assessment. English and Spanish subtitles ● Georges Charpak, Pierre Léna, Yves Quéré (2005). - L’Enfant et la science: La main à la pâte 10 ans après. – Paris: Odile Jacob, 2005. Translated into Spanish (Argentina) by Siglo XXI, 2005. Translations into German, English, Arabic (Egypt), Chinese and Japanese are underway. ● MEN: DGESCO, Academy of Sciences, La main à la pâte, Academy of Technology (2005). - Découvrir le monde à l’école maternelle: Le vivant, la matière, les objets. An instrument for implementing the 2002 curriculum. - Paris: CNDP, May 2005. - 87 p.: ill., bibliogr. Translated into German and Chinese. ● La main à la pâte (1999 / 2005). - Graines de sciences: no. 1, 1999; no. 2, 2000; no. 3, 2001; no. 4, 2002; no. 5, 2003; no. 6, 2004; no. 7, 2005; no. 8 (to be published soon). – Paris: Le Pommier. Several volumes translated into Serbian and Vietnamese. ● MEN: DGESCO, Academy of Sciences, La main à la pâte (2002). - Enseigner les sciences à l’école (Teaching sciences at school), an instrument for implementing the 2002 curriculum. - Paris: CNDP, October 2002. - 126 p.: ill., bibliog. + CD ROM. Translated into German, English, Catalan, Chinese, Spanish, Portuguese (Brazil) and Serbian. ● Emmanuel Di Folco, Huguette Farges, Mireille Hartmann, David Jasmin (2002). - Mesurer la Terre est un jeu d’enfant: Sur les pas d’Ératosthène. – Paris: Le Pommier. - 221 p.: appendices, bibliog. + CD ROM. Translated into Persian and Arabic. ● La main à la pâte (2000). - Enseigner les sciences à l’école maternelle et élémentaire: Guide de découverte. – Paris: INRP, December 2000. ● Georges Charpak (1998). - La main à la pâte (1996). – Paris: Flammarion. Translated into German (Bletz, 2006), into Arabic (Chihab Editions, Algiers, 2001) and into Portuguese (Inquérito, Lisbon, 1996).
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Internet Resources ● http://inrp.lamap.fr : Homepage of La main à la pâte. ● www.pollen-europa.net: The website of the Pollen project provides methodological guides on several topics : inquiry procedure, teacher training, starting up a pilot project, as well as teaching resources in English, which can be downloaded free of charge. In particular : - The Support Handbook for Establishing a Seed City for Science and Technology Education is available at http://dwarfurl.com/8d026. - The Designing and Implementing Inquiry-Based Science Units guide is available at : http://dwarfurl.com/913ac4 ● www.icsu.org, sub site ICSU in science/Capacity building/Teaching science. The portal of the site Teaching sciences was set up by the ICSU – IAP (International Council for Science – InterAcademy Panel), with the aim of bringing together decision makers responsible for education and scientists. This portal lists the resources and international projects which contribute to the dissemination of quality science teaching. It also gives information on the educational activities undertaken by the members of the ICSU and IAP. ● http://lamap.bibalex.org: the website of the Bibliotheca Alexandrina offers documents from La main à la pâte for teachers, translated and adapted into Arabic. ● www.sonnentaler.org: the German adaptation of the La main à la pâte website, provided by the Free University of Berlin and the Berlin-Brandeburg Academy of Sciences. ● www.indagala.org : the Spanish adaptation of the La main à la pâte website, provided by the University of the Andes (Colombia), with the support of the Convenio Andrés Bello, the French cooperation and the Academies of science of Argentina, Brazil, Chile, Colombia and France. ● www.handsbrain.com: the website of Learning by doing (China) presents the achievements of the Chinese project and also provides teaching resources from La main à la pâte translated into Chinese. Direct access: http://lamap.handsbrain.com. ● www.lamap.fr/projects: this webpage provides access to the different so-called “thematic projects” from La main à la pâte. Several of the are available in English, as well as other languages : - In the steps of Eratosthenes – Measuring the earth’s circumference, enables classes working in French, English, German, Italian, Spanish or Arabic to exchange measurements and thus reproduce the experiment carried out by Eratosthenes to calculate the Earth’s circumference. - Europe, Land of discoveries, available in English, Italian and Portuguese, this website, invites classes to carry out work related to great European inventions. - Scientific discoveries in Islamic countries offers (in French and soon in Arabic) a similar platform but with inventions and discoveries from the Islamic scientific culture. - More projects are also available. ● www.fibonacci-project.eu: the website of the new European project of La main à la pâte will be available soon, with plenty of free resources and methodological guidelines. ● http://lamap.inrp.fr/international : La main à la pâte will open soon a website devoted to its international action and cooperation, where all useful documents and info will be gathered on a single platform.
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