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Overview 
The overall aim of this study is to develop an understanding of both teachers’ and students’ perspectives of learning in classrooms where there is focus on developing algebraic reasoning opportunities. I have been working with a group of teachers to investigate ways in which they can integrate algebraic reasoning opportunities into the existing curriculum they are using and develop a classroom culture which promotes algebraic activity. The study is aiming to investigate teacher and student understanding of shared interactions within the mathematical community of inquiry and the teaching and learning that results from the interaction. 
Data collection 
The funding from ESCalate has supported the data gathering for this project. 
The project involves a year long classroom intervention study at two schools with 6 teachers. Included in the study are a Year 2 class, three Year 3 classes and a Year 5 class. One school is located on an outlying suburb of London (Hillview) and the other on the Channel Islands (Beaumont). The teachers volunteered to be involved in the study. 
During the year long project the teachers are released for three half-day workshops and also attend three after-school meetings. Two half-day workshops and two after school meetings have been held at each school at this point in the project. At these meetings we have been reading appropriate research articles and discussing these, completing relevant activities (for example, writing conjectures and justifying these), planning lessons and watching and reflecting on classroom episodes. All of the workshops are video recorded. 
The children involved in the project were interviewed at the beginning of the study to investigate their attitudes and understanding of learning mathematics. They were also asked some task-based interview questions to assess their understanding of some early algebraic concepts such as the equal sign and the commutative law. The children will be interviewed again at the end of the study. 
During the project between 15-18 classroom observations will be undertaken where jointly planned and adapted lessons are taught. At this stage in the project, approximately half of the observations have been undertaken. During the lessons, I act as a participant observer. One large video camera is used within the classroom and two smaller cameras are positioned to focus on pairs of children working together. Following the lesson the focus pairs of children are interviewed individually using photo-stimulated recall. The teacher is also interviewed about the lesson. 

Findings so far
Hillview School 
The teachers at this school initially had ‘traditional’ view of algebra as focusing on letters and equations. The workshops and after-school meetings have supported the teachers to develop a wider view of early algebra to include concepts such as the equal sign and commutative principle as well as processes such as justification and generalisation. Early analysis of classroom observations and comments from the interview data with the teachers suggests that the pupils in these classrooms have become adept at looking for patterns in mathematical problems and making conjectures about the mathematical properties which they notice rather than focusing on calculating answers. 
Following the initial workshop and classroom observations, the teachers became aware of the need in the classrooms to develop norms of working together and for pupils to engage with explanations given by others during whole class discussions. The teachers take different roles during group work. In one classroom, the teacher has actively scaffolded the children to work collaboratively. She has focused on supporting the children to listen to each other, justify, and engage in argumentation. This has led to a high level of successful collaborative work. Changes in the pupils perspective of their role in the classroom is also evident from the interview data with the pupils 
The interview data from the teachers also suggests significant changes in their perspective of their role within the classroom. The teachers have noted that during whole class discussions they have begun to take a role of a facilitator and put the onus of the mathematical thinking onto the pupils in their class. They note that this has resulted in the children independently extending the task parameters rather than the teachers extending the task step by step as in previous years. Another significant difference is the way in which whole class discussions are being used. Previously whole class discussions were used as a sharing time and to check whether the pupils had the correct answers. In one classroom, planning for the whole class discussion has become an important focus for the teacher. Prior to the lesson she selects her activities and then anticipates the potential responses from the pupils. During the paired or group work time, she carefully listens to the responses alongside scaffolding the group norms. The whole class discussion is carefully planned by specifically selecting responses which move the discussion forward mathematically. Pupils levels of engagement with each other’s mathematical thinking during whole class discussions has also increased. This is evidenced by the clear descriptions of mathematical thinking, including both their own and classmates thinking, provided by the pupils during photo-stimulated recall interviews following the lesson. 
Beaumont School
The teachers at this school had previously engaged in whole school professional development focused on mathematics teaching and learning. At the beginning of the project they had a wider perspective of algebra. There were significant differences in the pupil pre-interview data especially regarding the equal sign. The workshops and meetings have further extended the teachers understanding of early algebra to emphasize the importance of processes such as making conjectures, justifying and generalising.  
Following the first workshop, the teachers identified the need to focus with their pupils on how to talk productively together. A strong focus in previous years had been on listening to each others’ ideas. Similar to Hillview School, there were differences in the roles the teachers took in the class and also how the pupils worked together. In one classroom, the social norms for pupils working together have been clearly established however the focus in this classroom has been on establishing the norms specific to mathematics such as making conjectures, justification and engaging in mathematical argumentation. The pupils in this class are observed to work collaboratively together and in recent lessons have begun to engage in mathematical argumentation. The teacher consistently builds opportunities into the tasks for the students to engage in algebraic reasoning. In a second classroom, the teacher puts a strong emphasis on pupils providing explanations which are linked to the context of the mathematical problem. She has also been focused on facilitating pupils to use concrete materials to justify their explanations. 
The project work began later at this school therefore at this point in the project there have been less observational visits than at Hillview school. 

