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Abstract: This paper discusses the use of narratives/stories as a means of capturing and studying practice. It focuses on an approach used with preservice secondary mathematics teachers that involves: (i) writing stories of actual teaching of mathematics, (ii) initial self-reflection about “good”/“bad” teaching, (iii) analysis of practice in terms of making sense of, for example, the mathematics being taught, how students are engaged in the mathematics and teacher-student interactions about the mathematics and (iv) final self-reflection in the form of revised stories. The effects of the approach suggest that stories could provide meaningful opportunities to allow preservice teachers to capture lived experiences of mathematics pedagogy, to explore their thinking about teaching mathematics, and to get to meanings and alternative perspectives that could influence their behaviors in a positive way in teaching mathematics. 

Introduction: According to Dewey (1962), teacher education should aim at “making the professional student thoughtful about his work in the light of principles, rather than to induce in him a recognition that certain special methods are good, and certain other special methods are bad” [p. 22]. While this is an aim that is conveyed in the intent of current perspectives of mathematics education [e.g., NCTM, 2000], the challenge for teacher educators is dealing with preservice teachers who are likely to have developed their own sense of what special methods are good or bad and to use it to frame their learning in a way that stifles the thoughtful/reflective and flexible dispositions necessary to conduct meaningful classrooms. For example, preservice teachers educated in traditional classrooms are likely to bring a context to teacher education that limits their development of such dispositions. An essential part of teacher education, then, is for preservice teachers to become aware of their personal theories and preconceptions and to learn to see beyond them. Narratives/stories can provide a way of facilitating this. This paper focuses on the use stories as a way of facilitating preservice secondary mathematics teachers’ [PSMT’] learning about mathematics education. 

Nature of Narrative/story: Story has been promoted as being a relevant form for expressing teachers’ practical understandings because teachers’ knowledge is event structured and stories would provide special access to that knowledge (Carter, 1993). “Much of the practical knowledge teachers acquire from teaching arises from actions in situations  -- the essential ingredients of story” (Doyle & Carter, 2003, pp. 130-131). More generally, as Bruner (1986) explained, “narrative is concerned with the explication of human intentions in the context of action (p. 100).” In addition to specifying experience, narrative has been conceptualized as a way of making sense of human actions. For example, Polkinghorne (1988) described narrative as “a cognitive scheme; a scheme by means of which human beings give meaning to their experience … a framework for understanding the past events of one’s life and for planning future actions” [P.11]. Since the stories we tell reflect who we are and what we may become, they provide a basis for meaning recovery and meaning construction of our experiences. They facilitate interpretation and understanding of our experiences. Thus story can be used as the object of analysis or a process of reflection. The focus here is more on story as object of analysis. 

Stories, then, can be used to capture and study practice or one’s understanding of practice. Preservice teachers can write stories about (i) the teaching of their own teachers when they were students of mathematics, (ii) their own teaching during their practicum, (iii) teaching of others observed during their practicum, and (iv) teaching as imagined. These are considered stories because the historical accuracy of what actually occurred can be compromised when necessary. In order to allow for self-reflection, the focus is not on the accuracy of how a past lesson unfolded, but what lesson the teachers choose to describe, what they choose to recall about it and how they tell it. Thus they can fill in gaps in their memory in a way that makes sense to them. As Polkinghorne (1988) explained: “Narrative configuration is not simply a personal projection that has no relation to worldly events … it is require to attend to the accepted reality of those events. Never-the-less, narrative meaning consists of more than the events alone; it consists also of the significance these events have for the narrator in relation to a particular theme” [p. 160].

In the past decade I have used stories in a variety of ways in my mathematics education courses with PSMT (e.g., Chapman, 1999). The focus here is on an approach I have used in the last two years and have studied the type of learning resulting from it.

The Approach: The approach is framed in an interactive perspective of learning that allows the PSMT to compare and contrast their thinking with each other in collaborative settings. The analysis of the stories is always from a sense making as opposed to judgemental perspective. The approach consists of 4 stages as follows:

Stage 1: Writing Stories of Practice: At the beginning of the semester, the PSMT are required to write three stories – one that they consider to be “good” teaching of high school mathematics, one that is “bad” teaching and one that is “memorable” – they have experienced as a student, a teacher or a student-teacher observer. They are provided with the following guideline: The story should describe a complete mathematics lesson from beginning to end and provide as much details as possible on the following: what the teacher did and said; what students did and said; how the mathematics content was dealt with or presented. …Do not analyze anyone or anything in the story. Just describe the situation as you think it actually happened. Do not leave gaps in the story, i.e., if you cannot recall a specific detail in exactly the way it happened describe it based on what makes sense to you. But it must be plausible. The following is an excerpt from a story of a “memorable” lesson on percentage increase/decrease taught by the PSMT during his practicum. 

Me: Can we have a percent greater than 100?

There was a brief moment of silence and then one student said, “no” and the others agreed. Only one student said, “yes”.

Me: Okay Daniel, if we can have a percent greater than 100, what does that mean?

Daniel: Well, you told us that 100% means a whole, and we can have more than a whole something, so we can have a percent greater than 100.

Me: Daniel you are absolutely correct, we can have a percent greater than 100.

Carmen: I don’t agree Mr. S. How can anything be bigger than 100%?

Me: Good question, Carmen.

I then drew a picture of a pizza on the board, cut into 4 pieces.

Me: Carmen, do you see that this pizza is cut into 4 pieces?

Carmen: Yes.

Next I shaded the 4 pieces in.

Me: Okay Carmen, how many pieces of this pizza are shaded in?

Carmen: I know how to do this stuff, 4 pieces or 100%.

Me: That is absolutely correct Carmen. Now if I draw another pizza with 4 slices and shade in 2, what is the percent increase?

Carmen: Two

Me: The percent increase, you are right that 2 is the increase, but not the percent increase. What is the percent increase formula? Yes Steve.

Steve: The percent increase is equal to the increase, which is 2 over the original amount, which is 4 multiplied by 100%. This is 50%

Me: Right Steve. When we have 2 over 4 we change it to a decimal first. The decimal is 0.5 and then we multiply by 100% to get 50%. Therefore, we have increased our amount of pizza by 50%. Do you agree with this Carmen?

Carmen: Yes, but 50% is less than 100%.

Me: You are right Carmen. But we can also say that we have 150% of the original pizza when we add the 2 other pieces.

About 10 hands went up.

Me: Just wait a minute please. Okay, when we want to know what 150% of 4 is what do we do first?

Philip: First we change the percent to a decimal by dividing by 100%, so we get 1.50, then because ‘of’ means ‘times’ 1.50 and 4 to get 6.

Me: Does anyone notice anything about the numbers 4 and 6?

Kim: They add up to 10.

Me: Yes Kim they do. But what can you see that relates to the pizzas on the board?

Kim: Oh 6 minus 4 is 2 and that is the number if pieces added to the 4 pieces.

Me: Great job! That is totally correct. So to get from 4 to 6 we increase by 50% but 6 is 150% of 4, right?

The students looked very confused. (…)

Me: How many of you are even slightly confused?

About 76% of the class put their hands up.

Me: Okay, Lane where are you having the problem understanding?

Lane: Well, I see how you got the 50% increase, but I see the 6 pieces of pizza as 100% not 150%.

Actually most of the class nodded their heads and a few doubted that a percent greater than 100% could really exist. (…)

Stage 2: Initial Self-reflection: The PSMT write journals on why they chose the stories they wrote, e.g., what made their individual stories good or bad teaching. They then read each other’s stories and write journals on which of the stories they thought represented good or bad teaching; which stories they liked and didn’t like in terms of the teaching; and which math topic, math activities, discourse, and way of engaging students in the content, they liked or didn’t like. They provide reasons for their choices. They share, compare and discuss their thinking with each other.

Stage 3: Analysis of Practice: The stories are then used as: (i) cases to unpack during the semester as a way of interpreting theory discussed in the course. (ii) a bridge to observing and learning from actual practice. (iii) a stimulus for sharing oral stories of practice. (iv) a basis for discussing content in context. Analysis of the written stories includes making sense of: (i) what math was being taught. (ii) how students were engaged in the content. (iii) discourse – teacher-student interactions about the math. (iv) alternative approaches – how teach math topics differently. (v) other issues unique to story or raised by class [e.g., assessment].

Stage 4: Final self-reflection: Towards the end of the semester, each of the PSMT revisit her/his story of “good” teaching and rewrite it in the way he/she would want to see it unfold. Even if she/he still likes the way the lesson was taught, he/she must provide an alternative way of conducting it in term of engaging students in the content to facilitate deep understanding of it. The PSMT then write journals comparing their two stories. They share their revised stories with each other and provide suggestions for alternative ways of engaging students in the mathematics.

The Participants: The approach was studied in two years with two groups [of 12 in one year and 14 in the other] of PSMT in the second semester of a 4-semester teacher preparation program. During semesters 1 and 2, the students were in the field two days per week observing math classrooms and doing some teaching. They were not exposed to theory on math education prior to this course.

Research Process: Data consisted of the students’ written work associated with the use of the stories and notes during their group discussions. The analysis focused on identifying the participants’ initial thinking, final thinking, and what they attended to during their reflections and inquiry in working with the stories.

Effects of the Approach: The stories offered the PSMT situations of practice that were real to them as a basis of learning about teaching mathematics. These were their stories. They knew their broader and specific contexts, e.g., the teacher, students, culture and school. This allowed them to deal with the stories as lived experiences as opposed to theoretical cases and to attend to the multi-layeredness of teaching mathematics. The PSMT found writing the initial stories challenging because they never had to articulate their thinking in this holistic way. So this became a learning activity because they were forced to attend to details of practice they tended to dismiss on the surface. The self-reflection allowed them to confront their preconceptions and beliefs, e.g., resulting from conflicts among them in terms of their views of the stories as good or bad teaching. 
Analysis of practice challenged the PSMT’ mathematics knowledge for teaching and allowed them to think more deeply about the content. It also broadened their awareness and understanding of details of mathematics teaching they had taken for granted or not noticed. For example, initially, they saw students as being actively involved if they were responding to the teachers’ questions, but did not notice that the questions were mostly factual or memory recall. Their re-writing of the “good” teaching story for their final self-reflection reflected a shift in how they initially viewed teaching and the mathematics. Their discussion of the revised stories reflected flexibility in their thinking and a shift to incorporating more inquiry-oriented approaches in the way they now conceptualized mathematics teaching. A review of their narrative evaluation by their partner teachers of their teaching during their practicum suggested transformation of this thinking into their teaching. Finally, they acknowledged the need for them to develop deeper understanding of the mathematics to deal with students’ concerns in a meaningful way.

Conclusion: Stories could provide opportunities to allow preservice teachers to capture lived experiences of mathematics education, to explore their thinking about teaching mathematics and to get to meanings and alternative perspectives that could influence their behaviors in a positive way in teaching mathematics. 
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