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SUMMARY

The purpose of this Interactive Working Session is to experience and discuss the impact of considering the role of language, embodiment cognition and technology in mathematical learning, thinking, teaching and communication of mathematics teachers. We believe that we will be able to draw interpretations that will take in account social and cultural diversity of participants.  It fits strand II and we will try to focus on the question f) How does language play a role in learning from practice? What sort of language for discussing teaching and learning mathematics –– professional language –– is developed among teachers as they work on practice?  Although we will not be looking for a classroom practice we, as a group, will be actively engaged in a mathematics practice.

We agree and make use of Lins (2004) idea of “mathematical education experience”.  Research on teacher education and professional development in our field usually separate professional knowledge in content knowledge and pedagogical knowledge (see for example works of Ponte
), as Lins we propose to integrate these components in one called mathematical education knowledge or experiences since in actual math classrooms we do not face a situation purely math content based nor purely pedagogical content based. 

Technology has been a theme for several researches in our field but we propose to investigate its impact on our teacher-practices by working cooperatively on an activity using graphic calculators and movement sensors and reflecting on it after watching a videotape of such work.
We propose a two-part structure for this InterActive Work Session: 

· First part-- participants will take part in an activity using graphic calculators and movement sensors
, a video-camera will be placed to record the entire session.  We will work in small groups of four people. Three copies of this video will be available for participants to watch over before the second part of this working session

Second part-- Each small group will report their findings and, participants will engage in a discussion about the activity (in part one). We will offer an interpretation based on embodiment theory and argumentative strategy as well as findings of similar work in Spain, Barcelona and different workshops in Brazilian states.  We will finish the session by raising comments on what impacts and implications for professional development could be provided by data gathered in video and analysed from a perspective of language and embodiment theories. We will explore as well as the need for developing a framework for studying systematically mathematical education knowledge for teacher education and professional development.
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A theoretical framework

It is fundamental to state how we use knowledge and meaning production, because those words have been used within different perspectives.

To know is an action that is performed by an individual.  It is a strong premise with important entailments as the following: There is no knowledge outside the individual. In other words, everything that is said or written by others is considered a text.  Back to classrooms, whatever the teacher or a peer says is a text for an individual who is listening to; whatever is written on the blackboard. In this interactive WS technology as well peers will offer different texts to participants.
A person utterance about a given text is considered knowledge if it includes a statement and its justification.  For instance if someone states that the derivative of f(x)=x2 is f’(x)=2x, it does not constitute knowledge, it is necessary to justify it. We will produce knowledge about mathematics education content by working on the proposed activity as well as by discussing it.
Meaning production 
Eisenstein(1977), the filmmaker, defined meaning production as “the third term”.  He stated that from the juxtaposition from two elements emerges a third one, new with a proper quality. To give an example, try to explain why water extinguishes fire it will be impossible thinking on oxygen and hydrogen separately.  Lins (1997, 2004) said that meaning production is everything that a person can and says about something.  It is not what that person could say about it but what actually is said. 

Being that, knowledge and language are strongly related. Let language includes oral, written and gesture modes.

Language is funded in experience; its use is context dependent.  Different from dictionary that defines a word using other words, human beings need to interact within the environment including other human beings to learn to deal with words, e.g., heavy, above, green. Our cooperative environment will consist of technology, tasks, our interactions.  We define elsewhere (Bolite Frant 2004) technology as a prosthesis that allows a person to act differently and can be regarded as a text-producer for which the teacher-user produces meaning.
In everyday conversation, as well as in classrooms, language presents implicit. Among the motives for these implicit we will focus on two: social praxis constrains and unconsciousness. Attempting to understand the implicit in speech embodiment cognition theory can be profitable.

A specific aspect of this theory describes a conceptual mechanism that has been used to understand thought and language in areas outside of mathematics, that of conceptual metaphor. As Lakoff and Núñez state "A large number of the most basic, as well as the most sophisticated, mathematical ideas are metaphorical in nature" (Lakoff and Núñez, 2000, p. 364).

In summary, we could say that language and knowledge are strictly related and to access and analyze knowledge we will be using argumentation and embodiment theory.
The Working Session

We will be working on matching and creating Cartesian graphics to represent movement, specifically distance x time and velocity x time graphs. During the first half the participants will work on different mathematical education aspects of graphing functions and on a way to relate it to the behavior of the sensor device. During the second half the participants will select pieces of video filmed in the first part and analyze it regarding professional development and question f (above stated). Due to space constrain for this proposal, the coordinators will display a home page with some articles that may contribute to further understand the proposed framework.
We will engage in discussing about the impacts and implications for professional development could be raised by this cooperative session where we videotape and watch our working on a mathematics education task instead of separating in a mathematical aspect and a pedagogical one.
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