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Case Report on Lesson Study Carried Out in Primary School

Language development in Mathematics – Initiated in June 2012, developed with new children Sept 2012 

Beckford Primary School, NW6 

Audience:

Teachers in Years 2 to 6
Mathematics Subject Leaders

Senior Leaders

Key focus of Study:

Through lesson study, we have been looking at how language in mathematics can be developed to support greater understanding and progress in learning. We have been monitoring the impact and use of sentence frames, greater opportunities for talk, and the links between oral, visual and contextualised understanding. 
Section A: Context and overall aims 

Beckford Primary School is a 2-form entry school from Nursery to Year 6. The school has 453 children on roll and serves a diverse community. Currently 42% of pupils are eligible for Free School Meals, 85% are from minority ethnic groups and 67 % do not have English as their first language.  19% of pupils are on the SEND register. Attainment when pupils enter the school is low.  When pupils reach the end of KS1, attainment in Mathematics and English is broadly in line with National Expectations and this is now the case at the end of KS2.  Pupils’ progress over KS2 is good, at or slightly above National Expectations.   

Our identified issue across the school was improving the progress of the high proportion of EAL children in school. Children could appear to understand the mathematics they were being taught during lessons, but when tested and assessed in detail they were working below the standards expected. Their difficulties with language were often identified as a key barrier to learning and progress in mathematics. 
Beckford’s Lesson Study group:
Teacher 1:  Mathematics Subject Leader and experienced Class teacher

Teacher 2: Class teacher with five years experience 

Section B. Our aims for the Lesson Study, the classes and case pupils we worked with
Those aspects of mathematics we were trying to improve:

- Strengthening children’s ability to talk with confidence and clarity about their mathematics learning and ability to explain their mathematics thinking.

- Developing children’s abilities to make links across their learning, in particular to derive new facts from know secure facts

We wanted to:

- Generate resources and ideas we could use to support children with EAL. 

- Develop strategies that incorporated more and varied opportunity for discussion and explanation of mathematical thinking and reasoning.
We made use of speaking prompts and ideas for tasks shared during the project that involved reasoning and opportunities for mathematics talk. 
Case study children:





HA girl – EAL 






MA girl – EAL






LA girl – Difficulties with articulation 



Year 2 has more girls than boys this year. There are also proportionally fewer high attaining pupils on entry to Year 2. We decided to focus on those pupils who had been assessed to be in the middle attaining and high attaining groups on entry to Year 2.  We were keen to use talk to develop and extend those pupils’ language skills so they could express their ideas, demonstrate their knowledge and understanding more cogently and develop their learning through dialogue; we wanted they to become more resilient learners. 

Section C: Impact on pupil learning and progress

This study has highlighted the importance of giving children much greater opportunity for mathematics talk.  With well chosen key vocabulary and speaking frames there have been improved outcomes and the pupils have shown greater confidence in sharing ideas and developing and supporting their own and other’s learning. Compared to the comparable Year 2 groups of pupils in the summer term, these case-study children are showing much more confident, at an earlier stage in their learning. They have benefited from the introduction of the speaking frames at the end of Year 1 and so have started Year 2 better able to talk about their mathematics and learning which has helped them to make and demonstrate their progress. 
Section D: Impact on practice and future teaching
The study highlights how the learning from the lesson study focus on talk in mathematics has informed a whole-school focus on developing practices on shared ‘language’ in mathematics, which is having an impact beyond one year group. Over the summer term, every class in the school introduced speaking prompts in mathematics. It has helped children to extend the range and sophistication of their explanations. The greater level of pupil-talk has given greater clarity to our assessment practices as part of our Assessment for Learning policy and has been invaluable in highlighting where and why any misconceptions have occurred. The study has also highlighted that talk is most rich in mathematics when it is supported with multiple representations for children to use and refer to in the lesson. These have included practical resources and equipment, and mathematics pictures and models; this has led to greater practical problem solving sitting alongside a more abstract representation. It has also highlighted how important it is that children see and make the links between areas of mathematics e.g. the link between the operations + and -, + and x, ÷ and -, ÷ and -. We always ensure that tasks are planned with the opportunities for mathematics talk in mind. The study is being taking into KS2 Year 5 in the spring term to extend the scope of impact. 
Section E: Our first research lesson.

Mental session (this is a 30 minute lesson timetabled in addition to the daily mathematics lesson)

We wanted pupils to learn to: 

· Use appropriate vocabulary when explaining and sharing their mathematics thinking

· Decide which numbers were odd or even and explain how they knew 

· Give extended explanations and reasons using sentence frames ‘I know…so’   ‘I know… because’ 

We introduced star words for key vocabulary to include in explanations; We provided example key learning facts related to odd and even numbers.

We wanted children to explain why a number was odd or even. We used children and real-life examples to derive the ‘rules’.

SEN children had access to a visual representation of odd and even numbers linked to the Numicon representations. Others had 100-squares for support. 

What happened?

HA girl 

“I know 100 is even because 10 is even”

“I know even numbers are in the two-times table”

“I know 158 is an even number because it has 8 at the end and 8 is an even number”

These comments were important for assessment as her understanding and knowledge was far higher than had been expected.

MA girl 

“Bigger numbers can be a little bit odd”

“I know 28 is an odd number because 2 is even and 8 is even so its odd.” Self corrected “I mean even”

 Teacher asked: “What about 38?”

“I know that 3 is odd and 8 is even so 38 is even (made reference to visual of odd/even numbers on learning wall)

Helped to show what she did not have secure understanding at this stage. She needed to go back to practical/context examples to establish odd/even

LA girl

“3 is odd because if there’s 3 and you give 1 to one person and 2 to another it would not be fair.”

“11 is odd because if you give 7 to one and 6 to another”….unprompted looked at visual representation of numbers so odd/even clear
“If I give 6 to Regis and I had 5 it would not be the same”.

It was good to see this pupil self-select visual supports and self-correct. Her explanation was not as modelled but she was clearly referencing her understanding from the practical examples at the start of session. 
Use of frames introduced in Year 1 summer term meant that children readily responded to the modelled thinking. Key vocabulary was used by some children but not yet established practice; the access to visual and practical support proved to be vital. 

Conclusion: There was still a lack of clarity and structure to children’s explanations which indicated that more prompts were needed. The overwhelming evidence is that without the frames they find it difficult to structure their thinking. With the frames, the thinking is modelled for children and while they draw on this they do not replicate it blindly. The approach is an excellent way to derive assessment of the security and depth of their understanding of the concepts involved. 

Our next research lesson would focus on: Children using mathematical reasoning to solve a problem – the ‘envelope’ challenge.

Section F: Our second research lesson 
This was a daily mathematics lesson. 

We wanted pupils to learn: 

· To use appropriate vocabulary when explaining mathematics thinking 

· To develop resilience in approaching problems with more than one solution 

· To use mathematical properties to solve a problem

The lesson would involve the envelope challenge - children had to work out the numbers that had been hidden in an envelope. There would be differentiated clues involving odd and even, number bonds, more than/less than. Additional clues would be given after a full set of possibilities had been found, and then children had to reason as to which numbers could be eliminated following further clues. 

(See Appendix A for examples of differentiated clues used in the lesson)

We planned to model the activity with the use of sentence prompts, encourage children to find and discuss the number of possible answers, and suggest resources that children might use independently when they felt it necessary. 

The prompts included: ‘I know…so...’  ‘I know…because...’   ‘…is not’     ‘...is not but is….’

We used the following teaching approaches: 

Introduced and modelled the activity. Sought and observed the children’s explanations encouraging paired talk between ‘learning buddies’. Prompted children to methods/resources they could use to support their thinking and reasoning when necessary. Assisted children with reading the questions as required, but did not explain what there were to do to solve the problem. 

What happened?

HA girl 

“I know they are small numbers as they add up to 20”

“I know it can’t be bigger than 20 because it has to add up”

“I know it isn’t this one (pointing to 10+7+3) because they have to all be even and three and seven are odd”

“I know it’s this one because it is right for all the clues. They add to 20 and they’re even and one of them is 14.”
She was using ‘I know…’ and ‘I know…because…’ without prompting because we have used them often in mental mathematics and she knew this was the focus of the day.

MA girl 

“I know 15+5 is a number bond to 20”

“If they’re even it’s not this one. This one is a 3.”

 After prompting to use one of our sentence frames:

“I know it can be this one because 14 is even because you say it if you count in twos.”

Helped to show she now understood odd and even and had a good knowledge of number bonds to 20. Needed some prompting to structure sentences and explain answers, but could then use frames to do so.

LA girl 
On reading: ‘My two numbers add up to ten,’ she asked:

“What? Does it mean one of them is ten and you add it?” (Needed to have it explained that it was a number bond pair to ten) 

“I know all my number bonds to ten. I can do them in order with the cubes.” 

“I know it’s even because I can count in twos, 2, 4, 6. Six is even.”

Knew number bonds to ten and could generate and record these systematically by moving one cube at a time across a line of cubes. She understood that an even number was generated through counting in twos, but had to count up in twos to the number to check each time.  She used ‘I know’ to start full sentence answers without prompting, despite generally having had initial difficulties articulating her thoughts.

Whole-Class learning – The children got used to the idea of finding as many different possibilities as possible. They showed both persistence and resilience in being able to do more of the activity independently as the lesson progressed. Most children were now using the prompt: “I know…because…” to discuss their reasons and answers with adults and with their peers.

The issues for future teaching were to consider how best to support low attaining and EAL children with their reading and understanding of the written questions. While they now had a frame they could use to respond, some still needed help to be clear about what a written question is asking for and to decide what they needed to do to answer it.

Conclusion:
Children can now use the frames as a starting point to answer questions involving some reasoning, such as: “How do you know that?” or “Can you explain your answer?” Before the lesson they had not understood how to respond to this sort of questioning. 

Section G: Our third research lesson 
This was a daily mathematics lesson. 

We wanted pupils to learn: 

· The concept of division as equal grouping

· That multiplication and division were related and that one operation ‘undid’ the other

Mathematics lesson outline: 

We would introduce the concept of division following on from the introduction of multiplication in previous weeks. 

We planned to start with contextualised examples that involved dividing a set of items into groups of the same size.  We would link this back to earlier multiplication learning. Children were to use the “I know so…” prompts to make the links and derive division facts.

We planned lots of oral rehearsal alongside practical solving using children in the hall. 

We would ask: “How many equal groups can we make?” The children would transfer the practical context to number sentences. 

The independent activities would involve different activities

SEN – making groups and recording the multiplication sentence as they were not secure from last week’s work. They would have access to cubes to make array and match these to their own mathematics picture

LA – using cubes to make equal groups and find the number of such groups e.g. 12 into groups of 3, how many groups?

MA/HA – moving onto the use of the ÷ symbol with mathematical pictures to illustrate. Children to give oral explanations to their ‘learning buddy’ and so explain why they are correct e.g. I know 12 into groups of 3 is 4 because 3 add 3 add 3 add 3 makes 12. 

What happened?
HA girl
Able to make links in introductory session: “I know 4 x 2 = 8, so I know 4 x 20 = 80

Could link ‘made into groups of’ to the division sign and to the word divide

During independent learning; 

“9 is odd so it won’t work in groups of 2”

“Division is like subtraction because you take away things”

“10 ÷ 2 = 5 because this is half so you get the same in each group” She didn’t need to make groups of 2

When asked 10 ÷ 5 became confused and she was prompted to use mathematics picture.

She responded correctly to 12 ÷ 3 = 4 with mathematics pictures 

“I had 12 dots because I was doing 3’s because it says groups of 3”

Next time explore further her understanding of the difference between dividing into 2 equal groups and dividing into equal groups of 2 the difference between the sharing and grouping models of division.
MA girl
Able to make links in introduction to the lesson: “I know 7 x 5 = 35, so I know 5 x 7 = 35

During independent learning:

Generated mathematics picture of 12 dots and knew dividing by 3 involved making groups of 3 but required support to understand that she needed to count the groups not the dots themselves. 

When prompted to try 15 and asked: “Could you make equal groups of 2?” she looked unsure. 

She was prompted with the question: “Is 15 odd or even, does that help?” She checked if it was odd or even by counting in 2’s up to 16 and concluded: “It’s odd so 2’s won’t work.” She went on to try groups of 3’s and counted in 3’s up to 15 and concluded she could make equal groups of 3. She then drew the mathematics picture and counted groups without support. 

Next time look at moving her learning on to establish that if we can count up in a given multiple, do we always need a mathematics picture?
LA girl

Making groups with cubes and drawing the mathematics picture using the multiplication (x) sign in a number sentence. She then rehearsed orally: “ I made 3 lots of 2 and got 6.” 

When asked how she knows she is correct she said: “I know because 2 and 2 and 2 makes 6.” 

She also explained: “I made 2 lots of 6 to get 12.” She had actually made 6 groups of 2 but she could see it gave the same answer. 

Then she worked independently and produced the number sentence: 8 x 2 = 16 

Next time explore the commutative law for multiplication establish that 6 x 2 could be represented as 6 groups of 2 or as 6 two times. 

Conclusion:

Using a context that the children understood and beginning practically whilst developing the language of multiplication alongside this has meant a quicker move to using the abstract symbol than with previous Year 2 class. Oral rehearsal gives the children confidence and is very useful for assessing depth and security of understanding. Sentence prompts and full sentence answers and explanations demonstrated that pupils had a greater understanding of the links between the two operations than has been the case in the past with other Year 2 classes. 

Appendix A

Three sets of questions used to give children clues about the numbers hidden in the envelope

Set A

1. My two cards add up to 10. What could they be?
2. Both of my numbers are even. What could they be?
3. One of my numbers is 6. What are my numbers?
Set B
1. My two numbers add up to 20. What could they be?
2. Both of my numbers are odd. What could they be?
3. One of my numbers is more than 16. What could they be?
4. One of my numbers is 3. What are my numbers?

Set C
1. My three numbers add up to 20. What could they be?
2. All of my numbers are even. What could they be?
3. One of my numbers ends in a zero. What could they be?
4. One of my numbers is 4. What are my numbers?

