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DEVELOPING AND INTEGRATING KNOWLEDGE AND PRACTICE: EXAMINATION OF TWO ACTIVITIES

Ruhama Even, Weizmann Institute of Science, Israel

The goal of this demonstration session is to share and critically examine two activities designed for professional learning. Both activities aim to develop and integrate knowledge and practice. The activities were designed and used at the MANOR Program which aims to develop a professional group of PD providers, teacher leaders and in-service teacher educators whose role is to promote secondary school teachers’ learning about mathematics teaching, and to develop teacher knowledge and practice (Even 1999). 

Background and Theoretical Orientations 

The design of learning experiences at the MANOR Program draws on several theoretical and conceptual orientations that focus on learning knowledge and practice. One is an approach, which has been promoted in recent years for student learning of mathematics. It is an amalgamation of a constructivist/cognitivist approach to learning with a socio-cultural approach. It focuses on the individual student’s cognition and knowledge, as well as on the classroom culture, practices and norms. This approach views learning as an active construction of meanings by making sense of mathematics problem situations, combined with the development of social norms and practices, such as, inquiry, reasoning, explanation, justification, argumentation, and intellectual autonomy. Classroom discourse is organized so that students learn to explain their ideas and solutions to mathematics problems, rather than focusing entirely on whether answers are correct. Students interact with each other: They formulate and evaluate questions, problems, hypotheses, conjectures and explanations, and propose and evaluate evidence, examples and arguments presented by other students. Particular attention is given to those norms of discourse involving respectful attention to others' opinions and efforts to reach mutual understandings based on mathematical reasoning.

We also draw on the idea, nicely expressed by Leinhardt, McCarthy Young and Merriman (1995), that integration of knowledge learned in the academy with knowledge learned in practice has the potential to challenge existing conceptions and beliefs, and support intellectual restructuring. Another theoretical orientation on which this R&D project draws is a particular socio-cultural approach – the situated learning approach (Lave & Wenger, 1991). This perspective focuses on the situated characteristic of learning and knowing and on social interactions. It highlights the importance of social engagements that provide proper contexts for learning to take place. Learning is perceived as a process that takes place in a participation framework. The learner does not gain a discrete body of abstract knowledge, which s/he will then apply in other contexts. Rather, knowing is viewed as the practices of a community and the abilities of individuals to participate in those practices; learning is the strengthening of those practices and participatory abilities. A central characteristic of learning is “legitimate peripheral participation,” a process by which the learner moves from the periphery of the community of practice to its center, becoming more active and engaged. 

Activity 1: What constitutes a good problem? 

This multi-stage activity starts with presentations and discussions of research findings that focus on students' mathematics learning. Alternative ways of conceptualizing school mathematics are also presented and discussed, as well as several innovative curriculum development projects. Then emphasis is placed on connecting these rather broad theoretical ideas to practice. Thus the teachers are asked: What is a good problem in school mathematics? In an attempt to examine whether the characteristics offered by the teachers are indeed important, we ask them to work on a specific problem that is considered by many to be a good mathematics problem, to extract characteristics of a good problem for school mathematics, and compare with the earlier characteristics they suggested. For the concluding stage of the activity, the aim is to situate knowledge in practice. Therefore, the teachers are asked to conduct a class activity based on a good problem during a regular mathematics class. Finally, as part of their portfolios, the teachers report on and analyze the good problem activity they conducted in class. They explain why they chose the problem and why they define it as a good problem. 

Our experience at the MANOR Program indicates that this multi-stage activity offered the teachers the opportunity to work on solving an authentic problem of teaching mathematics, and to study closely an important teaching practice. It made what was previously assumed and taken for granted, questionable and examinable. Examining, explaining their reasoning to others, and reflecting on unexpected outcomes made them more aware of the potential of such activities. More importantly, the teachers became more acutely aware of the need for careful consideration when choosing or designing activities for students. They began to perceive mathematics problems in light of the activities that can emerge from them. In addition, several teachers chose to conduct Pd for teachers on this topic. 

Activity 2: Students' ways of learning and knowing mathematics

This activity again starts with academic knowledge (reading, presentations and discussions of research articles on students' mathematics learning), as this is a new and unexplored territory for the teachers. Then, to encourage examination of the more theoretical knowledge in the light of their practice, the teachers are asked to choose one of the studies presented in the Program, replicate it (or a variation of it) with students, and then write a report describing the students’ ways of thinking, understandings and difficulties, comparing their results with the original study. 

The teachers at the MANOR Program referred to two kinds of benefit. First, replicating a study helped them develop better understanding of the theoretical issues presented and discussed in the articles they read. The other kind of benefit involves learning about real students in a situation relevant to their practice, better understanding what the constructivist view might mean in a practical context. Depending on their background and the specific project they chose to work on, some learned that what seemed to them to be too difficult can actually be dealt with successfully by their students. Others found that even well-planned teaching may not produce the kind of learning they expected, because learning processes do not necessarily mirror instruction.  In addition, several teachers conducted PD for teachers on this. Some even planned their teaching differently as a result. Noticing a change in student learning was an important factor in this endeavor of changing the school's practice. 

Plan for the Session

This demonstration session is intended for about one hour and is appropriate for any number of participants. The first stage of the session – setting the stage – will include description of the two activities, the context in which they were used, and the theoretical orientations on which we drew when designing and studying them. Examples of teachers’ work and reflections on the activities (translated from Hebrew to English) will be shared. During the second stage of the session the participants will work in small groups, using the two activities to examine two questions related to Strand II: (a) What sorts of learning seem to emerge from the study of practice? and (b) In what ways are practices of teaching and learning mathematics made available for study? Finally, the small groups will share their ideas in a whole group discussion, examining also differences and similarities in the two activities and in the potential learning they could promote.
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Summary

The goal of this demonstration session is to share and critically examine two activities designed for professional learning, drawing on several theoretical orientations, a specific blend of cognitive and socio-cultural perspectives. Both activities aim to develop and integrate knowledge and practice. The activities were designed and used at the MANOR Program, which aims to develop a professional group of PD providers, teacher leaders and in-service teacher educators. The multi-stage Activity 1:‘What constitutes a good problem?’ starts with presentations and discussions of research findings that focus on students' mathematics learning. Alternative ways of conceptualizing school mathematics are also presented and discussed, as well as several innovative curriculum development projects. Then emphasis is placed on connecting these rather broad theoretical ideas to practice. Thus the teachers are asked: What is a good problem in school mathematics? In an attempt to examine whether the characteristics offered by the teachers are indeed important, we ask them to work on a specific problem that is considered by many to be a good mathematics problem, to extract characteristics of a good problem for school mathematics, and compare with the earlier characteristics they suggested. For the concluding stage of the activity, the aim is to situate knowledge in practice. Therefore, the teachers are asked to conduct a class activity based on a good problem during a regular mathematics class. Finally, as part of their portfolios, the teachers report on and analyze the good problem activity they conducted in class. Activity 2: ‘Students' ways of learning and knowing mathematics’ again starts with academic knowledge (reading, presentations and discussions of research articles on students' mathematics learning), as this is a new and unexplored territory for the teachers. Then, to encourage examination of the more theoretical knowledge in the light of their practice, the teachers are asked to choose one of the studies presented in the Program, replicate it (or a variation of it) with students, and then write a report describing the students’ ways of thinking, understandings and difficulties, comparing their results with the original study. 
This demonstration session is intended for about one hour and is appropriate for any number of participants. The first stage of the session will include description of the two activities, the context in which they were used, and the theoretical orientations on which we drew when designing and studying them. Examples of teachers’ work and reflections on the activities (translated from Hebrew to English) will be shared. During the second stage of the session the participants will work in small groups, using the two activities to examine two questions related to Strand II: (a) What sorts of learning seem to emerge from the study of practice? and (b) In what ways are practices of teaching and learning mathematics made available for study? Finally, the small groups will share their ideas in a whole group discussion, examining also differences and similarities in the two activities and in the potential learning they could promote.
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