	Lesson Study MLD project: Case Report Proforma

	Title of case study  
Using lesson study to develop teaching approaches that help pupils understand division and place value

	Who might find this case report useful? Give two suggestions (6 words each)

 Primary School Maths Leaders and Every Child Counts teachers and leaders
 KS2 teachers


	Key points: Write two key bullet point messages to capture the attention of someone who may want to read this case study on the web 
· Introducing new teaching approaches to a variety of mathematical topics.

· Working in co-ordination with ECC teachers to use a range of mathematical equipment to consolidate learning.


	Names and usual roles and contact details of LS group members

Catherine Dardenne – class teacher.                            Stephen Reynolds- class teacher.
Eleanor Purdue – class teacher.                                   Annette O’Shaughnessy
Sandra Solanki – ECC and project leader.  ssolanki@olivergoldsmith.brent.sch.uk

	Section A: Context and overall aims (250 words)
The school is a two form entry primary school with pupils from Nursery to year 6. It is a non-denominational school set in North West London. Pupils are from a range of backgrounds with the majority of pupils with Pakistani, Indian and Eastern European origin. 

Teachers plan together and employ a range of teaching approaches such as talk partners, talking maths and toolkits for successful learning. Teachers use a range of strategies such as visual, auditory and kinaesthetic learning including the use of ICT regularly. The range of equipment is used to enhance pupil learning. 

Teachers use a range of sources/schemes during the planning phase, such as Abacus and self-designed Notebook documents  to assist learning rather than sole-reliance on one particular scheme. Lessons are evaluated daily to inform future planning thus if more time on particular concepts are required they it can be planned for appropriately. 
The lower attaining children receive intervention support weekly such as Numbers Count, Talking Maths and 1st Class at Number. 
Each term 6 children are assessed using APP (2 high attaining, 2 middle attaining and 2 low attaining). These act as a bench mark for levelling of other children.

The lesson study group/s consisted of 2 teachers both new to the year group and the school ECC teacher. In Year 3 one teacher was new to the Key Stage as well as the year group and in Year 4, both teachers were new to the school, one being an NQT. From analysis of the Hodder test teachers recognised that subtraction, place value and data handling were areas which needed development. 

Are there any charts or quotes from documents that would illustrate any of this?

	Hodder test result analysis (in APP files)

	Section B. Aims of the LS, class(es) and case pupils you worked with

500 words

	From analysing the Hodder assessments, completed in Autumn 2012, it was identified that pupils across year 3 showed inconsistency in their understanding of subtraction, place value and data handling. Therefore, a focus on these areas and their misconceptions determined the content of their lessons. Teachers wanted to provide a variety of practical resources and strategies to enhance learning and to find out which the most effective within both the focus group and across the class. In Year 4 we decided to focus on developing understanding of multiplication and division as inverse operations and then place value. Previous analysis of data has shown that there has been a need for the whole school to focus on place value and subtraction and division as inverse operations to addition and multiplication, respectively.

As ECC teacher, I wanted to support teachers with focussing on teaching methods that would help develop children’s understanding of the outlined mathematical concepts through the use of the resources and models and images being provided. As a group of teachers we felt it was of importance to use a range of schemes, teaching approaches and techniques. Materials and practical resources included Numicon, place value dice, dienes cubes, place value arrow cards and charts, 100 squares, number lines, money, unifix cubes, multiplication grids, IWBs and individual wipeboards for jottings as well as the interaction of pupils.

In all cycles, the children were lower attaining pupils, and of those, a number of them had received Numbers Count intervention one/ two years prior to the Project. In addition to this some pupils also were identified as EAL learners and of the other lower attaining pupils, they had been tracked carefully and intervention had been considered for them. 

	Section C: Your first research lesson1) (RL – planning, delivery, observations and analysis meeting (300 words)

	Teacher- ECC teacher and Project Lead: Sandra Solanki           Observers-Yr 4 teachers: Annette O’Shaughnessy and Stephen Reynolds

Lesson focus in Year 4 progressed from the first cycle which had been multiplication. My focus was for the children to recognise that multiplication and division are inverse to each other as well as to understand and use multiplication and division, and to begin to find remainders after division. The teaching approach built on the triangle model introduced in the first cycle, for consistency. I also wanted to bring in a variety of vocabulary such as ‘factor’ and ‘multiples of the divisor’ to secure understanding of the relationship between multiplication and division. By continuing to use the ‘triangle’ model this could be developed from the first cycle. In the main part of the lesson, the vocabulary of ‘quotient’ was introduced and the interaction of children in ‘sharing’ sweets and remainders. The guided group work involved children using Numicon to support their work in multiples of the divisor to answer given questions. There was a toolkit provided to support the whole class (as well as the group) in the method to use when answering. 

Group work showed that the focus pupils were not using clear methods to their working- sometimes using Numicon and wipeboards, sometimes attempting to use known facts to help work out the answer, but not consistently.

Throughout all lessons in both Year groups, I used agreed whole school strategies such as talk partners, toolkits and lolly sticks to spread questioning and self-assessment.

.

Teacher- ECC teacher and Project Lead: Sandra Solanki           Observers-Yr 3 teachers: Eleanor Purdue  and Catherine Dardenne

Chosen focus: Place value. The objectives here were to find out what knowledge the class had about 2 and 3-digit numbers (Know what each digit represents in numbers to 1000 and read and write whole numbers to 1000 in figures and words) I used number fans to see children’s individual responses to questions about 3-digit numbers. After a whole class discussion about place value using resources Dienes, place value arrow cards and the IWB with a place value chart, the children had a game which involved partitioning the numbers, and 3-in-a-row. The focus children worked on demonstrating their understanding of place value using Numicon. They worked very well in this session, so we agreed we could move the learning forward and consider place value ina different context. Finally the class had a place value game, where they had to work out which number I was discussing from the clues I was giving them and eliminate them from their game boards.


	Section D: Your second research lesson (RL2) – planning, delivery, observations and analysis meeting (300 wds)


	Teacher- ECC teacher and Project Lead: Sandra Solanki           Observers-Yr 4 teachers: Annette O’Shaughnessy and Stephen Reynolds

The objectives were the same as the first lesson, but in the starter I asked the children to sort (with talk partners)the relevant vocabulary with the mathematical symbols for multiplication and division and this generated a discussion about words which fitted both categories such as ‘groups of’. The main session reviewed remainders after division, but this time I focussed on developing the use of the number line and the children explained whether they would count forwards/ backwards. This allowed more discussion and appropriate use of vocab ‘multiples of the divisor/ factor’

 ‘The child has to make connections between the symbols, the language, both formal and informal, and the pictures associated with the operations, particularly rectangular arrays, but also steps up and down the number line’. (Haylock and Cockburn, 2008)

Group work showed that one of the focus children was relying on Numicon, so the next week we would work on developing her use of the number line and the other focus child was not writing down his process just the answer (which was sometimes accurate, but not always. I scribed his thinking for him on the wipeboard, using the number line.

Teacher- ECC teacher and Project Lead: Sandra Solanki           Observers-Yr 3 teachers: Eleanor Purdue  and Catherine Dardenne

I started the second lesson here with the objective: Say the number that is 1, 10, more or less than any given 3 digit number. As ECC teacher, I have seen that some children really struggle to count in steps as well as the vocabulary of ‘more’ and ‘less’ .

’...they may be able to recite the decade sequence but will struggle with more complex problems such as counting forward by tens from 73 or backwards by tens from 173’ (Thompson, 2008) It was fascinating to see the variety of responses and we spent quite some time listening to children’s explanations.

Main objective for this week and next week: Partition 3-digit numbers into multiples of 100, 10 and 1 in different ways. I wanted to focus on place value and money. I devised a template for the children to use to help them to convert between pence and pound and pence. All children also had a coin chart to refer to and place value arrow cards. The toolkit was printed on the worksheet to also support them and the outcomes by all children were successful.

The group work involved the children using place value dice, to create a 3-digit number, use place value arrow cards to make the combined amount and then use template to demonstrate the amount in pounds and pence. Through the use of the resources the children demonstrated a good understanding. It was decided that we would focus on exchanging units for tens and units as we observed that the children in the focus group had been adding (for example)9 and 4, and then had not been sure how to split the 13 into ten and three.

	Section E: Your third research lesson (RL3) – planning, delivery, observations and analysis meeting (300 wds)


	Teacher- ECC teacher and Project Lead: Sandra Solanki           Observers-Yr 4 teachers: Annette O’Shaughnessy and Stephen Reynolds

The objectives were developed to deciding what to do with a remainder to a division question, relating it to real-life situations eg ‘How many baskets will be needed? How many will be filled?’ and deciding whether to round up/ down. ‘...language and symbols have to be connected further with the surprising variety of concrete situations, the range of contexts and the combinations of contexts in which multiplication and division arise.’ (Haylock and Cockburn, 2008)

 I focussed on using practical resources to demonstrate this and then developed it to the use of the number line method, introduced the week before. The focus children were going to work with the number line and then check with Numicon, rather than beginning with Numicon this time.

Teacher- ECC teacher and Project Lead: Sandra Solanki           Observers-Yr 3 teachers: Eleanor Purdue  and Catherine Dardenne

The objectives were repeated, but the context this week was place value and measures-specifically length. This week they were provided with a game and cards, they talked to their partner and provided their reasoning, their responses were far more secure than last week when using number fans and having to explain which digit would change when adding/ subtracting by one/ ten.

As the children were familiar with the format of the template the outcomes here by the whole class were equally successful. ‘...understanding is related to the way in which the learner works both within and between the various representations of a concept’ (Thompson, 2008)

By providing the children in the focus group with the hundreds frame to help them exchange the ones and the tens, it developed their understanding of place value further and as observers we were more certain that they were secure in their knowledge.


	Section F Impact on pupil learning and progress (250 wds)


	Pupils will be more confident with using a range of equipment to provide assistance with learning e.g. Numicon. Children can also access toolkits for success to assist in understanding should they become confused. As children become more confident with links across mathematical concepts, we expect to hear clearer and more accurate explanations of understanding reinforced by an increased amount of time to talk using talk/work partners. 

As ECC teacher, I would like to work with teachers in this way to help develop the children’s understanding through focussing on them as learners, as well as supporting teachers to widen the range of resources, models and images available to the children.

	Section G Impact on practice and future teaching (250 wds)



	Lesson study approach has made us more focussed on pupil’s learning in each lesson and the impact of adult guided small group work. We are very aware now that children learn in different ways and have different needs. This will help inform teaching methods and resources in the future. 

During the post lesson discussion phase we discussed the impact of Numicon and other practical resources. 

We believe it would be beneficial to implement lesson study in all year groups throughout the school, although the timing of the lessons (where in the week) needs to be considered for maximum impact. Moreover we feel that observations will become more focused on the learning rather than the teaching. 

	Section H: Impact on departmental and school approaches to teaching, learning, supporting pupils with learning difficulties, and CPD. (250 wds)



	For impact on teaching and learning and use of equipment please see above. 
We will be feeding back to the staff of the school and as the Inclusion leader at the school I see it as a hugely supportive method of working with pupils with learning difficulties as well as good teaching practice for helping all children to progress. I will be suggesting that we consider the roles of the ‘specialist’ teachers (eg ‘Reading Recovery, ECC teachers) and ways of extending their practice with a view to having an impact within whole class teaching in this way. It is also beneficial to the ECC teachers to observe the learners in their class environment and consider ways of moving their learning forward within this setting, rather than solely as intensive intervention that takes place outside the class room. It has also had a positive impact on working relationships and a heightened recognition of ‘who to ask’ for support/ ideas, without judgment.

	Section I: Personal reflections (100 wds)

	I have thoroughly enjoyed working on the project with the year 3 and 4 teachers as well as planning whole class sessions and guided group work. I have also attempted to have high impact on teaching and learning of mathematics in a short space of time, and as ECC teacher have had to consider carefully which resources, models and images to provide pupils and teachers with, within the context of whole-class practice. The ‘diagnostic’ approach to teaching that my Numbers Count training has provided me with, prepared me well for the role of project leader and I learned much from observing my colleagues also. I look forward to continuing to develop the process of ‘lesson study’ and adapt it to a workable approach to teaching and learning at our school.


