Virtual monologue as a reflection tool 

and how to use theory in pratice
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 In this paper I use the concept of virtual monologue, originally developed as a reflection tool for researchers, to help teachers reflect on their teaching and especially communication practices. I describe an in-service teacher workshop, where the theoretical ideas about virtual monologue are transposed into a reflective tool for the teachers: they are presented with a problem-solving scenario, including an interview with the student, and are encouraged to imagine what kind of mental processes took places in both the student’s and the teacher’s (or researcher’s) mind. The description is an example of how a piece of mathematical didactics is transposed into practice.     
Introduction

This paper is a description and reflection on how in-service workshops for mathematics teachers can address some of the demands of the Danish educational system. The elementary school in Denmark is a nine-year comprehensive school, where many of the math teachers aren’t certified for teaching mathematics. In 1993, we enacted a new Education Act for the elementary school that was, as in many other countries around the world, influenced by constructivist ideas. Among other things the act says that the teacher should build the teaching on the individual knowledge of the pupil. 

One of the professional ideals for Danish teachers in 2002, formulated by The Danish Union of Teachers, reads: “The teacher will reflect on and actively develop teaching practices”. Reflection and the active development of practice seem automatically to go hand in hand, but how can we help mathematics teachers reflect on their practice and subsequently actively develop it? 

Many teachers experienced problems with how to develop theirs teaching in a productive direction related to the reform. Reflection on practice is clearly a vital task for teachers, but nonetheless, one that many find difficult. For an educator of teachers designing an in-service course, this requires creating teaching situations that will help teachers reflect more on their actions, beliefs and norms together with developing a repertoire of questions and actions to use together with reflection in action (Schön, 1983). 

In Denmark, teachers are certified to teach four subjects in grades 1-10 – grade 10 is a voluntary year. The situation described here takes place at an in-service course for certified teachers, who in addition are specializing to become mathematics teachers. The goal of the course is to develop both mathematical and mathematical-didactical skills. The total course consists of two separate parts of 108 and 120 hours, spread out over one six hours day a week. The following scene occurs half-way through the first part of the course. There are 24 teachers from different schools enrolled in the course. This course, and many similar ones, has been designed and carried out by the author.
In the actual workshops with Danish teachers, I used the theoretical idea of the virtual monologue (VM) by Leron & Hazzan (1997) (L&H). Here an experienced teacher or researcher uses the narrative mode (Bruner, 1985; Bruner and Haste, 1987), to vividly convey his or her view of the student’s mental processes. The VM had initially been introduced by L&H as a reflection tool for researchers. Here it is used as a case study of a didactical transposition (Brousseau, 1997), which however is applied here not to mathematics itself but to mathematical didactics. Often the theory presented to teachers continues to be for them ‘just theory’ and is not being implemented in their practice. But when a theory is transposed into a workshop and is experienced as an emotional event, as will be demonstrated below, the participants can then reflect on the event, analyze it, and eventually use it in their practice. 

Description

As a new direction not taken in the original article, we have tried to imagine and describe what kind of mental processes took place in the teacher’s (or researcher’s) head. It is easy to criticize the teacher while empathizing with the student, but here was a challenge in my course to focus on both the student’s and the teacher’s inner voice. In the design of the actual teaching, I wanted to work with focused reflections on communication between a student and the teacher; that is, what might the inner voice of students or teachers be? Furthermore I wanted to let the teachers experience how reflection could be practiced. 
Cognitive perspective. Here, then, is how the theoretical ideas in L&H were transposed into my practice. 

I translated the main part of Section 2.2 of L&H to Danish: The task on linear equations with a parameter, the researcher’s expectations, the interview with the student (Dina) and its original interpretation, and finally, the authors’ interpretation, as seen through their virtual monologue. I reproduce for the reader three parts of that material, which are needed to understand the story. The task, the “expectations”, and the Dina interview are taken from Sfard & Linchevsky, 1994, pp. 218-220 (henceforth abbreviated S&L). For the complete discussion, including a virtual monologue analysis of the Dina interview, cf. L&H, Section 2.2.

	  The task (S&L): Is it true that the following system of linear equations

                             k – y = 2 

                             x + y = k

   has a solution for every value of  k?  


The expectations of the researcher (S&L): In a problem like the present one, the objects that the students are supposed to consider are not just numbers – they are functions. To understand the question, one must realize that each of the equations, [...] represent a whole family of linear functions [...].

A part of the interview with Dina (S&L):

(Dina is a tenth-grade student, working on the above task)

D: [reads the question silently] “... has a solution...”

I: What does it mean ‘has a solution’?

D: That we can put a number instead of k and it will come out true.

I: When we say that the system has a solution for every value of k, what is the meaning of the word ‘solution’? Is it a number or what?

D: Yes, it’s a number.

I: One number?

D: Yes, it’s the number that when you put instead of k, then the system is true. […]

After a dramatization of the communication we looked at the interpretation about Dina’s helplessness and confusion. Some of their comments were:

· Dina’s answers seem relatively rational and the interviewer seemed to stress her in a way that made it difficult for her to think. 

· The interviewer plays the usual teacher’s game ‘Guess what the teacher is thinking’. 

They clearly expressed understanding and sympathy for Dina. 

After a while we went to the next step that was to guess what was going on in Dina’s head during the interview. We read how L&H (pp. 271-272) made Dina’s virtual monologue and discussed whether they had other suggestions for a virtual monologue of their own. They had several comments to another virtual monologue. Most of them seemed like their own difficulties with the task made them identify with Dina. 

The plenary discussion focused on what might have been going through Dina’s head. After a while I turned to ask how the task could have been thought out originally, why the interviewer asked the way she did, and how they would have asked, if they were the interviewer. Now they faced some difficulties. It was easy for them to identify with Dina, the student, but much harder to identify with the teacher (here the interviewer), even though it should have been natural for them to think like a teacher. It was easier to criticize the teacher than to understand her. Maybe they felt resistance to the interviewer because they themselves had difficulties in solving the problem. Eventually we of course took the time to solve the problem for ourselves. It helped more of them to formulate other questions. 

A VM of their own: The whole group was very engaged. It was easy for everybody to join the discussion. For the next part I chose another transcript, a dialogue where it is easy to laugh a little at the teacher.

· The participants were split in four smaller groups: Two groups would create a VM for the student and the other two for the teacher. They were given 20 minutes to do this task. Then the ‘teacher-groups’ and the ‘student-groups’ presented their VMs at the plenary meeting, followed by lively questions and discussion. It gave some new insights to all of us. Instead of only judging how the teacher asked and how he confused the students, they tried to understand and identify with him. Furthermore they started to reflect on their own way of asking.

Working with VM in this way gave them the time and possibility to become aware of many more details about communication between a student and the teacher. They were guided by their own emotional involvement and by the communication in the group. The discussion became different from what went on before: it was more balanced and contained more understanding and less criticism of the teacher. 

A few weeks later when we talked about how the course affected their teaching, I asked specifically about the influence of the VM workshop. Some teachers answered that it influenced their way of listening to themselves; they were more aware of how they asked and listened to the students; they paid more attention to the communication in the classroom; things they didn’t notice before became clearer to them. But at the same time, they also became more uncertain. What they had been doing automatically before, now all of a sudden seemed questionable, and they hadn’t yet developed an alternative behaviour. Even though this has not been an easy process, I value it as a first step in learning how to reflect on communication in action and get a more nuanced understanding of the reasons for what is been said. 

The way the teachers experienced the idea of VM has created for them an emotional event. The teachers became involved with their feelings, both positive and negative, and they experienced it before we did any analyzing and theorizing. The task of creating a VM, or trying to express what Dina might have been thinking and feeling, is an open problem that does not have a single solution, nor even a best one. It has brought up in the teachers many feelings and ideas, and has given them the opportunity to discuss what has come up. It was easy for them to express what they thought she might have been thinking, rather than having to learn an abstract and detached theory. It has started from their knowledge, from their understanding, from what they knew best and felt safe with. They could use experiences from their daily school life. They have acquired a tool for reflection in and on their practice. Developing knowledge in action would come if and when they are ready to use it.

Discussion

Many teachers are uncertain about how to meet the demands from the reform. They come to the in-service education with the hope to learn how to cope with those demands. But this is not so easy. The point is that the teacher’s repertoire has to grow and the skills to be learned are difficult to practice. Focus is still on the students’ results and at the same time on how the teacher is able to stimulate all students’ different learning strategies (Rasmussen, 2004). Nowadays it is demanded that teachers make many more decisions in the classroom related to the individual student, and it is furthermore expected that they be able to explain and justify their decisions. It puts them in a situation of forced autonomy (Skott, 2004) together with a demand for a transparent decision process. Therefore it is necessary for teachers to develop a repertoire of ways to reflect in and on their teaching, and be aware of their decisions and actions. The goal of the workshop was to encourage the teachers to reflect on their own communication in the classroom and to be aware of the different interpretation one could have on the student’s answers. It is an ongoing process that takes time. It could be done in many different ways, but in this case it was done by a transposition from the theory about virtual monologue into the practice of a workshop. 
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