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Analyzing a novice teacher's instructional actions in response to unexpected moments in teaching
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This study investigated instructional actions of a novice teacher in 6 th grade mathematics classrooms during unexpected moments of teaching. The teacher was selected as a case due to her commitment to lesson planning and her interest in creating meaningful mathematical discussions. Unexpected moments of teaching are defined as moments when there is an interruption to the lesson planning. These moments are significant as how teachers notice and decide to act in these moments may determine the quality of instruction. The analyses of lesson planning meetings, lesson observations and interviews with the teacher revealed only three cases of unexpected moments as she taught algebra. The results indicated that unexpected moments of teaching in the form of student questions and responses helped the teacher reflect for future lessons. The instructional actions during these moments had the potential to support and extend student thinking.

Introduction

Teaching practices play a significant role in shaping student learning [START_REF] Franke | Understanding teaching and classroom practice in mathematics[END_REF]. Research studies [START_REF] Franke | Understanding teaching and classroom practice in mathematics[END_REF][START_REF] Hiebert | The effects of classroom mathematics teaching on students' learning[END_REF] underline the importance of teachers choosing and implementing high-cognitive demand tasks and shaping meaningful mathematical discussions. Teachers are expected to support their students in achieving learning goals, pay attention to students' knowledge and motivation, and adjust instruction accordingly [START_REF] Ball | Research on teaching mathematics: The unsolved problem of teachers' mathematical knowledge[END_REF]National Research Council [NRC], 2005). This type of student-centered instruction demands that teachers not only teach the curriculum as given but change it by taking into account their students' needs during the moment of instruction.

In general, previous studies (Fenenma [START_REF] Fennema | Teachers' knowledge and its impact[END_REF] and reform documents (National Council of Teachers of Mathematics [NCTM], 2000) indicate the importance of planning in order to create meaningful mathematical discussions in student-centered instruction. When teachers use researchbased protocols and consider students' prior knowledge in preparing a lesson plan, they may be able to incorporate student thinking in better ways [START_REF] Smith | Thinking through a lesson: Successfully implementing high-level tasks[END_REF]. Adjusting lesson plans according to student needs and building meaningful discussions are important skills generally attributed to more experienced and highly-accomplished teachers [START_REF] Taylan | Characterizing a highly-accomplished teacher's instructional actions in response to students' mathematical thinking[END_REF].

Although the relationship between the nature of mathematical discussions and student learning is complex, it is documented that some teacher instructional actions during classroom discussion may have more potential than others to advance or extend student thinking. In a framework developed by [START_REF] Cengiz | Extending students' mathematical thinking during whole-group discussions[END_REF], inviting students to evaluate a claim and provide reasoning and probing, challenging and providing counter arguments to student claims and pushing for alternative ways were categorized as instructional actions that extended student thinking during class discussions. Actions that supported student thinking involved repeating a student idea, suggesting interpretation of student thinking, introducing different representations, reminding of the learning goal, and recording and acknowledging student thinking [START_REF] Cengiz | Extending students' mathematical thinking during whole-group discussions[END_REF]. Complimenting or evaluating student thinking, redirecting to peers, requesting basic information and clarifying questions were actions that were classified as other actions which did not support or extend student thinking. Managing discussions by considering the influence of different actions as described in research-based frameworks may help teachers in supporting and extending student thinking in more productive ways.

Consideration of potential student responses to tasks helps teachers in responding to their students' needs in-the-moment of teaching during classroom discussions, but it may not be enough to advance students' mathematical thinking. In fact, [START_REF] Rowland | Triggers of contingency in mathematics teaching[END_REF] defined contingency as part of necessary teacher knowledge which helped teachers face unexpected moments when they had to deviate from their plans during teaching. Teachers need to pay attention to both development of mathematical concepts and student ideas that come up spontaneously during discussion [START_REF] Sherin | A balancing act: Developing a discourse community in the mathematics classroom[END_REF]. [START_REF] Stockero | Characterizing pivotal teaching moments in beginning mathematics teachers' practice[END_REF] defined pivotal teaching moment (PTM) as moments when teachers notice and act upon those moments and change the flow of the instruction according to students' thinking, i.e., students' unexpected comments and questions, misconceptions, or confusions. During these unexpected circumstances teachers may choose to ignore the PTMs or build upon them to extend the lesson that they planned before. In this study, the focus of inquiry was a novice teacher's instructional actions during unexpected moments of teaching by taking into account her planning and reflections on teaching. Understanding planning and teacher decision-making processes has a potential to contribute to both research in teacher professional development and actions involving student-centered teaching, as little is known about how to act productively in such situations.

Method

This is a case study [START_REF] Yin | Case study research: Design and methods[END_REF] of a novice mathematics teacher. The authors explore instructional actions of the teacher during unexpected moments of teaching using qualitative methods.

Participants

The participant teacher held a master's degree from a highly selective teaching program in Turkey. She had two years of teaching experience in middle school. The school where she taught was a private school in Istanbul, Turkey and teachers were supported and encouraged to prepare detailed lesson plans collaboratively. The participant teacher's lessons and planning meetings were observed by one of the authors. The participating teacher was selected due to her experience in developing detailed lesson plans both as a teacher candidate and as a teacher.

Research Tools

Research tools included semi-structured interviews with the teacher, observations of mathematics lessons and recordings of lesson planning meetings. Planning meetings were conducted with the participating teacher and other mathematics teachers who taught 6 th grade in the same school. During observations of three planning meetings, algebra lessons were planned by a group of teachers teaching 6 th grade in the school. All three meetings were observed and transcribed. Planning meeting transcriptions were useful to understand how teachers planned to create mathematical discussion environment and designed the lessons.

The interviews which took place both before and after observations provided opportunities to understand the teacher's perspective and her decisions about creating mathematical discussion environments in the class and how classroom talk could lead to student understanding. The interviews before classroom observations were about the teacher's thoughts on planning and anticipation of teaching decisions, for instance exploring the questions that the teacher planned to ask. The interviews after classroom observations allowed the authors to ask the teacher to reflect on how the lesson went and discuss her decision-making process as well as student learning. During these interviews, the teacher was asked to reflect on what went well or what she would change for the next lesson based on the experience. The teacher also had a chance to express what caught her attention and whether she made a decision to change the lesson plan due to unexpected moments. The interviews which lasted about half an hour took place both before and right after each lesson observation.

Overall, there were five lesson observations, five interviews before the observations and five interviews after the observations with the teacher. Additionally, there were observations of three lesson planning meetings and one general interview with the teacher in order to gain insights into her beliefs and perspectives as a mathematics teacher which helps us understand her actions in better ways. Beliefs are inherently related to instructional actions. Data collection took place over three weeks when the participating teacher taught algebra in the 6 th grade. The second author observed both planning meetings and the mathematics lessons as a participant observer. Five lessons in algebra were observed. Classroom talk during each lesson was recorded and transcribed. Attending planning meetings, observations of the lessons and conducting pre-and post-observation interviews allowed researchers gain insights about the complexities involved in teacher decision making during the unexpected moments in teaching and details of the lesson flow.

Data Analysis

During the data collection and across five lesson observations three unexpected moments of teaching were observed. The unexpected moments were selected because they happened as a result of interaction with students, which were not anticipated in the planning meetings. An example of these moments was unanticipated student difficulty that was not discussed during the planning meetings. These moments were also confirmed with the teacher as unexpected during the interviews which took place after the lessons. To analyze the instructional actions during those unexpected moments, classroom talk during the unexpected moments were transcribed and teacher's actions were classified according to a framework developed by [START_REF] Cengiz | Extending students' mathematical thinking during whole-group discussions[END_REF].

Results

According to the analyses of lesson planning meetings, classroom observation transcripts and interviews before and after observations, three unexpected teaching moments were revealed. Unexpected answers, comments and questions in relation to teacher and student learning are provided in the next sections.

Several episodes of teacher instructional actions and her reflections in the context of responding to students' unexpected answers, comments and questions were discussed by taking into account of constructs of teacher noticing and pivotal teaching moments. Analysis of transcripts using the instructional actions framework [START_REF] Cengiz | Extending students' mathematical thinking during whole-group discussions[END_REF] revealed that teacher instructional actions included supporting and extending actions. More specifically, recording and acknowledging student thinking and inviting students to evaluate a claim, challenging/providing counter arguments to student claims were observed as the teacher responded to changes in the lesson flow. Considering students' engagement and answers in the discussion, it may be argued that teacher was able to create a rich discussion environment by demonstrating such instructional actions.

Unexpected Moments of Teaching-1

The first unexpected moment was identified in the introductory lesson to the algebra concept. The lesson plan associated with this topic involved "the birthday magic activity" which was a number guessing game. This was the first time the 6 th grade students were going to hear about the topic of algebra. Students were expected to engage with this activity, use four operations using their birthdays and come up with a number. At the end of the activity, the teacher planned to guess students' birthdays and explain that the use of algebra was needed in order to perform this magic. The teacher aimed to motivate students for learning algebra.

During the planning meeting, the teachers decided to provide the following instructions for the students about the birthday magic activity:

Start with the birthday month (if your birthday month is October, you will start with 10). Multiply this number by 5. Add 7 to the result. Then multiply this result by 4 and add 13. Multiply the result by 5 and add the birthday date (First lesson plan).

The teacher planned to subtract 205 from the resulting student answer and guess students' birthdays. The teacher anticipated that students would understand the pattern of the birthday magic activity after several examples.

In the following episode, the first unexpected moment occurred when a student used a different strategy than what the teacher thought before lesson. Below is the transcript of student answer and teacher response when a student was trying to guess a peer's birthday: Student:

I found the answer like this. I was born on the 25 th of January and the result was 330. When my friend said 328, I went back two days, my friend must be born on the 23 rd of January.

Teacher: Well, you found like that, by using a clue. What if the number associated with your friend's birthday was not close to yours? How would you find it then, if you did not have a clue?

Although the teacher acknowledged the student answer in the above episode, she also challenged this answer and pushed the student to find alternative ways so that the answer would not be relevant in only specific circumstances. The instructional actions occurred during this lesson were requesting basic information, clarifying questions, complimenting and evaluating, challenging/providing counter arguments to student claims, pushing for alternative ways, inviting students to provide reasoning and probing [START_REF] Cengiz | Extending students' mathematical thinking during whole-group discussions[END_REF].

In the same introductory lesson, there was another unexpected moment. Before the lesson, the teacher expected the resulting number she would get from students to be 4 digits. However, during the activity, some students provided three digit answers. The teacher had a difficulty in deciding which two digits of student answers were birth month or birth day. Additionally, some students made calculation mistakes in producing their birthday number, which resulted in inaccurate guesses.

Here is what teacher said about how the lesson went according to plan:

Teacher: Actually, we did not think of using calculator but if student made calculations incorrectly then the activity does not work. Now, our learning outcome is not addition or subtraction. That's why we (the group of 6 th grade teachers) decided to use calculator as a last-minute decision. That's why actually my plan changed. I made a strategy like first subtract 200 and then 5. Later I thought I can also use tablet and it would be faster. During the activity, I was sure about one student's birthday but the answer was wrong. After that I was confused because while we were studying we always went through 4 digits. When students said 3 digits, I couldn't decide what the birthday would be: the first two digits or last two digits. Maybe I should have practiced more on my own (Post-lesson interview after the first lesson).

As observed in the above transcript, the teacher attributed the unexpected moments in teaching to not being well prepared and anticipating different patterns. Although the teacher was going to ask a few students' birthdays in the plan, she asked all students with the unexpected confusion. As a result of this unexpected moment, the teacher reflected for future lessons and thought about how to prepare better and anticipate student answers in more productive ways.

Unexpected Moments of Teaching-2

During this lesson students practiced operations with algebraic expressions. This unexpected teaching moment occurred when a student asked an unexpected question about writing an algebraic expression. In one of the questions, the students found an answer in the form of: 1+y/7. After that the following conversation took place between the teacher and a student:

Student: Can we add them (1+y/7)?

Teacher: Can we add them? Are those similar terms?

Student:

Teacher, but can't we write 1 as whole part?

Teacher: Hmm. Do you mean like this, "1 whole y/7" as in fractions?

Student: Yes.

Teacher: Yes, you can. Like this (Teacher wrote the answer on the board.)

Student: Yes.

Teacher: I'm thinking. You can. Nice. Are there any questions? Are you sure?

In this lesson, the unexpected moment didn't change the flow of the lesson. Teacher clarified the meaning of what the student suggested and acknowledged the student answer. The teacher also recorded the answer on the board and shared it with class. The instructional actions were complimenting, requesting basic information, repeating student idea, claim, question, recording student thinking. In this specific unexpected moment, the teacher challenged the student answer in the beginning ("Are those similar terms?") but later accepted what the student meant. The student made a connection with the concept of fractions. However, the teacher did not invite other students to evaluate the claim and make the discussion public. During the post lesson interview, the teacher said she was not expecting this connection with prior topics and she was pleasantly surprised.

Although the teacher's aim was to create a discussion environment, in this unexpected moment there was a lost opportunity to create a pivotal moment of teaching to make student thinking public, which could help other students make similar connections.

Unexpected Moments of Teaching-3

The last unexpected moment was identified during the lesson about patterns and algebra. The teacher asked students to give a number pattern. The unexpected teaching moment occurred when a student posed a question that the teacher had not considered prior to the lesson.

Student:

Teacher, can we make it like this? (i.e. "a pattern like this?")

Teacher: Say it.

Student: 1x, 2x, 3y, 1x, 2x, 3y

Other students are giving similar examples, they discuss constructing different patterns by using numbers instead of x and y's. In this moment, the whole class was involved.

Teacher: Let's write, x, 2x, 3y, x, 2x, 3y. Is this a pattern? (directing this question to the whole class, inviting other students to the discussion)

Students were engaged and providing different answers. Some provided the right answer and some were not sure about the answer.

Teacher:

x, 2x, 3y is a pattern. To understand that it is a pattern we want to see that it is repeating. There are variables but are they repeating with a rule, that is the important point.

Later during the interview, the teacher revealed that she did not expect this question. During this moment the teacher had a choice to ignore the student question or just acknowledge it and continue. Instead, she chose to make the discussion public and have other students participate in the discussion. The teacher changed the flow of the lesson for a few minutes based on a student response and spared time for discussion.

Teacher: I like it when students ask something beyond expected, they (students) can be so creative and such responses make classroom discussion become richer (the last interview).

The instructional actions during this unexpected moment were found as requesting basic information, repeating student idea, claim, question, acknowledging student thinking, recording student thinking, reminding of the goal, suggesting an interpretation, inviting students to evaluate a claim, and challenging/providing counter arguments to student claims.

Discussion

Results of data analyses revealed only three unexpected moments of teaching. In general, the planning sessions were very detailed and planning discussions among teachers encouraged them to think of potential student answers, weaknesses and strengths. There were not many unexpected moments for the teacher probably because she participated in collaborative and detailed planning sessions together with experienced teachers. Considering three unexpected moments of teaching, not all were pivotal teaching moments for the classroom, i.e., they did not allow for extended understanding among all students. There may be several reasons as to why this happened. For the first unexpected moment, the teacher had a difficulty because it was the first time she tried to play a guessing game with students but there were some answers that she did not anticipate. For the second unexpected moment, the teacher did not ignore the unexpected student question but did not make the student question public or invite other students to evaluate the claim. In contrast to the first two unexpected moments, during the third unexpected moment the teacher made the unexpected question public in the classroom and initiated classroom discussion.

The beginning teacher in this study considered how she could teach the next lesson in a better way with experience of unexpected moments of teaching. Experiencing unexpected moments appeared to have the potential to help the teacher's professional growth and planning for richer discussions for the next cycle of teaching similar concepts. This phenomenon was also mentioned by [START_REF] Smith | Thinking through a lesson: Successfully implementing high-level tasks[END_REF]. Analysis of instructional actions during unexpected moments revealed that the teacher demonstrated similar actions in different cases. Future research may utilize different frameworks in analyzing teacher actions. The analysis of instructional actions did not seem to predict quality of discussion on its own, which may need to be supported by other frameworks in future studies. This was a case of a novice teacher who was motivated to build instruction by considering student thinking. Analysis of the interviews and observations indicated that the teacher valued different types of student thinking and explored student thinking by asking open-ended questions and initiating classroom discussions. The instructional actions included types of actions that had potential for supporting and extending student thinking [START_REF] Cengiz | Extending students' mathematical thinking during whole-group discussions[END_REF][START_REF] Taylan | Characterizing a highly-accomplished teacher's instructional actions in response to students' mathematical thinking[END_REF]. These findings are in contrast with previous research which documented beginning teachers mostly focused on classroom management and on their experience as beginner teachers [START_REF] Schmidt | What makes good and bad days for beginning teachers? A diary study on daily uplifts and hassles[END_REF]. The teacher in this study was in a high-achieving school and did not have many classroom management problems, which helped her build meaningful classroom discussion environments. Our study revealed detailed planning and teacher collaboration culture and as well as individual experiences and motivation seemed to help this teacher in creating and managing mathematical discussions.