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Proposal for demonstration

Shortly characterizing importance of active learning processes in teaching mathematics (e.g. Hiebert, 1992; Wang, Haertel and Walberg, 1993) for professional education and development of teachers of mathematics, we would like to note that from a constructivist perspective it is easier for a student, under appropriate arrangement of teaching, to act as an architect, to reveal the truth and construct new knowledge, than to learn ready-made knowledge without understanding its origin, meaning and interrelations. In other words, “learning is a process of construction in which the students themselves have to be the primary actors” (von Glasersfeld, 1995). By nowadays the view of the learner has changed from that of a passive recipient of knowledge to that of an active constructor of knowledge and students should learn through inquiry and through the construction of their own mathematics (NCTM, 1989). We take into account that “learning is a process of knowledge construction, not of knowledge recording or absorption” and “learning is knowledge-dependent; people use current knowledge to construct new knowledge” (Anthony, 1996).

However, teachers’ professional skills and knowledge need to be improved for conducting students’ classroom work in active learning of mathematics. As learning activities of students we mean their investigational work, problem solving and problem posing, individual and small group work, collaborative learning and experiential learning. The main goal of our session is to present forms of professional interaction and joint work, which should be used by the teachers for their professional development with further discussion on their effectiveness and possible improvement or modification. We will consider three types of teachers’ activities in their collaborative work, which aimed on using active learning of mathematics in a classroom. We would like to attract attention to such components of teachers’ activities, which are usually underestimated and often neglected in initial teacher education, at least in Ukraine. At the same time these components have crucial significance in mathematics teachers’ learning in and from professional practice during the early years of their work as well as in the next period of time, when teachers become more experienced.

Our session will consist of three parts. In the first part we would like to demonstrate examples of one-component and multi-component tasks, which were revealed as a powerful didactical tool for teachers in their practice work. We will show in what way using these tasks in classroom work contributes to teachers’ learning from practice. As one-component task we call such task, which aimed at students’ inquiry work for finding properties of a certain component of a mathematical object, i.e. students have clear formulated direction for their activities in a classroom. As a multi-component task we call such task, which aimed at students’ inquiry work for finding properties of different components of mathematical objects connected with each other, i.e. students investigate mathematical objects without clear indication the direction for their activities in a classroom: what properties and for what mathematical object are to be suggested. Like Brown and Walter (1990) we propose "situation", an issue, which is a localized area of inquiry with features that can be taken as given or challenged and modified. Examples of teachers’ argumentation and obstacles in using active learning of mathematics in a classroom will be presented. We will trace dependence between using original didactical materials for active learning of mathematics and professional development of teachers through their practice in a classroom. 

The second part will deal with teachers’ collaborative work on a particular case of problem solving. It is well-known that problem solving is one of the main activities in learning mathematics throughout the Grades. At the same time it is important to find out which directions in problem solving should have priorities for professional development of teachers of mathematics. We would like to pay attention to the use of example conception in problem solving to support the learning of content. Though, this conception is not completely new, it is rarely used in teaching mathematics in full and, therefore, not sufficiently investigated. We would like to demonstrate an approach of using an example conception for teachers’ learning from practice. We will analyze different examples of teachers’ learning from practice based on the following ideas:

· every problem, which is solved by students, should provide for them new possibilities and tools for solving the next, more complicated problem.

· every problem in the given theme is proposed at the following format: “Give an example…, where some properties are present”.

· every problem considered as a real example should bring students nearer to understanding mathematics as real and live, not only abstract, branch of science.

We would like to note that even a usual problem can be reformulated in interesting and unusual way. Very often, we have the use of separate elements of the example conception in teachers’ professional practice without understanding it’s huge potential for teachers’ learning. 

The third part will concern the ways how teachers are learning more about mathematics, how mathematicians could contribute to this process, what are the means to support mathematics teachers’ learning in and from professional practice. We should remark that mathematics and mathematics education, though having different aims and perspectives and even significant difference in numbers of human beings who are involved in, cannot exist without each other. They are intertwined in many ways, their mutual influence appears in different forms, and questions of the relationship between mathematics and mathematics education were in the focus of a broad mathematical community in all times. In particular, questions of successful contribution of mathematicians to teaching mathematics. We will consider examples of adapted mathematical books and papers for secondary school teachers of mathematics for using in a classroom with characterization peculiarities each of them. For coordination students’ inquiry work teachers have to posses the knowledge about activities of such kind. It can be achieved through integration learning of adapted mathematical books and papers in teaching process because teachers become “learners” together with the real learners.

We hope that mentioned above questions will be interesting for all participants of the Study Conference. For presentation the author will need PC with beamer, Power Point and Dynamic Geometry Software, preferably Sketchpad, Version 4.
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Summary

In the demonstration the author would like to present a view on professional development of mathematics teachers in the context of active learning of mathematics. By nowadays the view of the learner has changed from that of a passive recipient of knowledge to that of an active constructor of knowledge and students should learn through inquiry and through the construction of their own mathematics. However, teachers’ professional skills and knowledge need to be improved for conducting students’ classroom work in active learning of mathematics. The main goal of our session is to present forms of professional interaction and joint work, which should be used by the teachers for their professional development with further discussion on their effectiveness and possible improvement or modification. We will consider three types of teachers’ activities in their collaborative work, which aimed on using active learning of mathematics in a classroom. We would like to attract attention to such components of teachers’ activities, which are usually underestimated and often neglected in initial teacher education, at least in Ukraine. At the same time these components have crucial significance in mathematics teachers’ learning in and from professional practice during the early years of their work as well as in the next period of time, when teachers become more experienced.

Our session will consist of three parts. In the first part we would like to demonstrate examples of one-component and multi-component tasks, which were revealed as a powerful didactical tool for teachers in their practice work. We will show in what way using these tasks in classroom work contributes to teachers’ learning from practice. We propose "situation", an issue, which is a localized area of inquiry with features that can be taken as given or challenged and modified. Examples of teachers’ argumentation and obstacles in using active learning of mathematics in a classroom will be presented. We will trace dependence between using original didactical materials for active learning of mathematics and professional development of teachers through their practice in a classroom.

The second part will deal with teachers’ collaborative work on a particular case of problem solving. We would like to pay attention to the use of example conception in problem solving to support the learning of content. Though, this conception is not completely new, it is rarely used in teaching mathematics in full and, therefore, not sufficiently investigated. We would like to demonstrate an approach of using an example conception for teachers’ learning from practice.
The third part will concern the ways how teachers are learning more about mathematics, how mathematicians could contribute to this process, what are the means to support mathematics teachers’ learning in and from professional practice. We will consider examples of adapted mathematical books and papers for secondary school teachers of mathematics for using in a classroom with characterization peculiarities each of them. For coordination students’ inquiry work teachers have to posses the knowledge about activities of such kind. It can be achieved through integration learning of adapted mathematical books and papers in teaching process because teachers become “learners” together with the real learners.

