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	10:00:00
	Ofsted

Raising standards improving lives
	

	10:00:06
	Ofsted’s recent report “Mathematics: Made to Measure” was launched against a backdrop of concern about the teaching of mathematics in primary schools particularly in relation to problem solving
	

	10:00:15
	This film looks at how one outstanding primary in Cumbria is working to improve children’s problem solving skills
	

	10:00:24
	
	Presenter:

Ninety children aged from four to eleven attend Heversham St Peter’s Church of England School. They’re taught mostly in mixed year group classes.

	10:00:36
	
	Heversham staff are planning a day of lessons based around problem solving but first lead by Head Teacher, Hazel Blakely they’re reviewing their experience in the classroom. It’s the school’s standard approach to many aspects of teaching maths

	10:00:52
	
	Hazel Blakely:
So its now just a case of looking straight at the levels and what extra do we need to do its really I’m trying to role that back and unpick why children in classes are actually having difficulties in this area.

	10:01:05
	
	Female 1:
When they get to these kinds of questions, Lauren has some cherries, she eats two of them, then she eats half of what’s left, she now has six cherries. They can’t work out that they need to start at six, that’s halving, so the inverse of half is double. So I need to double and then eat two. So that’s taking away, so I need to add. And that would get them to the answer. I do that.

	10:01:33
	
	Lynn Joplin:

Try to write a mathematical sentence.

	10:01:35
	
	Female 3:
They forget to be systematic. They forget to start with finding out. They look at the numbers and they sometimes start to solve the problem before they’ve actually thought about what the problem’s about. May be they’re not recognising the language clearly enough?

	10:01:53
	
	Female 4:
My reception if I’m working with them, guiding them, they can do it. As soon as I step back it just falls apart. 

	10:02:02
	
	Hazel Blakely:
So they’re not really being able to work independently. We need to perhaps look at the way we’re presenting problems to the children in that class.

	10:02:11
	The following day
	

	10:02:16
	
	Presenter:

Teachers are observed by the Head and another member of staff before analysing the lesson together. Today they’re joined by Ofsted HMI Jane Jones, author of the ‘Made to Measure’ Report.

	10:02:29
	
	Female 4:
Right then this morning we are going to solve some problems.

	10:02:36
	
	Presenter:
In the mixed reception in Year 1 class newly qualified teacher Helen Reid begins by introducing the general concept of measuring using non-standard units.

	10:02:46
	
	Helen Reid:

I need to do some measuring. What do I mean when I say I need to do some measuring? How can you do some measuring?

	10:02:55
	
	Child:
A chain. 

	10:02:56
	
	Helen Reid:

May be you might use a chain.

	10:02:57
	
	Child:

A rope. 

	10:02:59
	
	Helen Reid:

We might use a rope to measure yourself. Fantastic.

	10:03:03
	
	This morning I’m going to let you choose two things from our classroom to do your measuring. Anything at all that you want. Quietly, do not run. Let’s go and have a wander around. Oh I’ve found something. I’m using this to measure.

	10:03:20
	
	I’m going to sit back down because I’ve got my things. Right then. So we’ve got our items. We’re going to use to measure things and we’ve got what we’d like to measure. Should I start by putting my timer here?

	10:03:33
	
	Children:

No.

	10:03:34
	
	Helen Reid:

Where should I put my timer? Do you want to come and hold my timer Matthew, come and have a go? Stand next to me here. And you hold the timer. Oh Matthew’s putting the timer here. Why have you put the timer there Matthew?

	10:03:48
	
	Matthew:

Because it’s the same height as that.

	10:03:51
	
	Helen Reid:

Brilliant so you’re starting at the very bottom, fantastic, of what we’re measuring. That’s something really important that we need to remember.

	10:04:01
	
	Hazel Blakely:
It’s really interesting to see how the children there responded. You know the clear explanation, they knew what they were doing. We talked about modelling didn’t we yesterday and you showed them how you wanted it and you used all the vocabulary. 

	10:04:15
	
	Helen Reid:

Then move your timer or whatever it is you’re using because we’ve got to do accurate measuring. 

	10:04:20
	
	Female:
They knew what they were doing when they went away.

	10:04:22
	
	Helen Reid:

So Matthew’s there’s your clipboard. So we’ve got how many tractors so far where Ollie’s finger is Benjamin?

	10:04:29
	
	Benjamin:

One.

	10:04:29
	
	Helen Reid:

One tractor right. So Ollie’s going to hold his finger so we know where it came to. Come on then Ollie. Then move the tractor. So that’s one tractor. Benjamin I wonder if you could your finger there now for the next one.

	10:04:39
	
	Jane Jones:

What are you going to measure?

	10:04:41
	
	Boy:

I measured it by putting it in the middle of there.

	10:04:45
	
	Jane Jones:

Oh it fits exactly doesn’t it? 

	10:04:47
	
	One of the things that strikes me was you had a lot going on. But you’re objectives was about problem solving. And actually when you had all these practical activities about measuring and creating data, because I know you wanted them to use that data for the problems, but in the end the time they had for problem solving wasn’t very long.

	10:05:08
	
	You were beginning to get into that, into your discussion. But I want to just put that thought to you to sort of prompt you into that of discussion. Because you’re working on problem solving, you’re not working on measuring, does that make sense?

	10:05:23
	
	Helen Reid and children:

Chloe is 7 hands tall and Luke is 6 hands tall. 

	10:05:29
	
	Helen Reid:

I’m going to start the question. I’m going to say how many hands taller is Chloe than Luke? How many hands taller is Chloe than Luke? Matthew?

	10:05:47
	
	Matthew:

One.

	10:05:48
	
	Helen Reid:

One. How did you know that Matthew? 

	10:05:50
	
	Matthew:
Six is less than seven.

	10:05:52
	
	Helen Reid:

Because six is less than seven. How many less than seven? 

	10:05:54
	
	Child:

One

	10:05:55
	
	Helen Reid:

One and you’ve just told me that you know that Luke being six that he’s smaller than Chloe and you know that six comes after or before seven?

	10:06:10
	
	Child:

Before.

	10:06:10
	
	Helen Reid:

Before, fantastic. We’re all going to have a go at using your information on your clipboard to make your very own word problem.

	10:06:22
	
	Presenter:

In the last quarter of that lesson the children are asked to come up with their own problems based on their measurements. 

	10:06:29
	
	Helen Reid:

So if Ollie, if you measured the ruler using the tractor your question could be, how many tractors longer is my ruler than my?

	10:06:39
	
	Child:

Tractor:

	10:06:40
	
	Helen Reid:

Or you could use tractor, or you could use a clipboard, anything you choose to measure. And you’ve lots of paper to go and have a go at writing your word problem.

	10:06:50
	
	Children talking in classroom.

	10:07:23
	
	Helen Reid:

I felt like what we’d predicted, the work we did together was good. When they went off on their own that’s where the problems were. 

	10:07:37
	
	Hazel Blakely:
Sometimes its worthwhile for certain children whether you actually present them with data you give them the data and that we don’t actually expect them to kind of …

	10:07:46
	
	Helen Reid:

Yeah if I’d given them the data then they could spent more time working on the work solving the problem.

	10:07:53
	
	Jane Jones:

And you modelled the actual measuring very well.

	10:07:56
	
	Presenter:

It’s clear that children need more experience solving problems set for them before being asked to devise their own.

	10:08:03
	
	Female 3:

You’ve been reading a book about the Princess and the Bear, well we’ve got a problem for you today. The Princess wants to make a potion to turn that horrible Troll Queen to stone.

	10:08:14
	
	Presenter:

In the Year 2 class the children have to prepare a magic potion composed of animals’ legs. More able the group the more legs required for the potion.

	10:08:24
	
	Female 3:

You’ve got spiders with eight legs, lizards with four legs and bats with two legs. I’m going to give Circles in a minute, you’re going to have to investigate and record how many other ways you could make the potion but you’re target number will be ten. 

	10:08:42
	
	Pentagons you’re target number is going to be 16. Hexagons you have to make a potion with 32 legs in it. Hexagons you’ve got some quite difficult problems to sort out so I hope you’ve got your Maths heads on.

	10:08:57
	
	So Circles I want you to come here. Hexagons on the back table. Pentagons on the square table. Off you go.

	10:09:03
	
	Children in classroom

	10:09:30
	
	Jane Jones:
The strand of problem solving using the and applying mathematics is learning to work systematically and find more than one solution. So I think that’s what they were actually doing was finding more than one solution. I think they were developing those problem solving skills of actually finding alternative solutions and presenting those in different ways.

	10:09:54
	
	Children in classroom

	10:10:02
	
	Female 3:

Tom what’s your strategy

	10:10:03
	
	Tom:

We’ve worked out 16 two’s and 7 four’s.

	10:10:15
	
	Child:

Do it the other way round.

	10:10:21
	
	Hazel Blakely:

We talked yesterday about how the Maths is presented in questions. Did you think there was a balance there with actually putting into a question. You were giving them a potion and you were giving them a task. But the way the question was set out but I just wonder if we could have extended for the more able group the actual question itself.

	10:10:44
	
	Child:

We can do six lizards, so six times four.

	10:10:48
	
	Female 3:

So instead of making the number more difficult. That’s a good observation actually, I could have made it more difficult for them.

	10:10:55
	
	Hazel Blakely:

I think so. So it would be the question when its formulated and the operations within it could have been differentiated rather than just, well you’ve got a target number of this and you’ve got a target number of that.

	10:11:08
	
	Female 3:

I’m just looking, because in the objective I wanted them to identify and record information or calculation needed to solve a puzzle or problem which they did. But present solutions to puzzles and problems. So really I’d got the objective but the problem wasn’t quite hard enough.

	10:11:28
	
	Hazel Blakely:

I just think it’s relating to what we were talking about yesterday.

	10:11:33
	
	Female  2:

We’ve got lots of things happening in school. We’ve been developing a sensory garden. And parts of it have had wooden shuttering made. We need to know the actual area of the shapes created by the wooden shuttering. And we need to know the quantity of soil or gravel that we could put in some of the sections.

	10:11:50
	
	Presenter:

Maths Co-ordinator, Lynn Joplin teaches a mixed Years 5 and 6 class. She’s set a demanding real life problem based on measuring around and filling in garden flower beds.

	10:12:03
	
	Lynn Joplin:

We need to understand the perimeter area and the area of a triangle and volume if we are going to be able to solve the task that I’m going to give you shortly. 

	10:12:13
	
	We know that perimeter is the distance round something. What formula can I use to find the perimeter of something and I’d like a Year 5 to answer this. Hope.

	10:12:26
	
	Hope:

We add the length and the breadth.

	10:12:30
	
	Lynn Joplin:

And

	10:12:31
	
	Hope:

And then you times it by 2.

	10:12:35
	
	Lynn Joplin:

Good girl. So I’m going to add the length and the breadth and times it by 2. Excellent, OK. Everybody comfortable with that.

	10:12:43
	
	Presenter:

After running through the formulae for the area of a rectangle and volume of a cuboid the class grapple with the problem making a few errors along the way.

	10:12:54
	
	Child:

Two meters times one meter is two. 90 times 30 is …

	10:13:12
	
	Child:

How are we meant to measure that? 

	10:13:16
	
	Child:

Wait because that’s along there, its three meters. That means that, because that ends there that’s ten, doesn’t it? Do you understand? Its 1.3 then times …

	10:13:38
	
	Hazel Blakely:

There’s a lot of activity in that lesson and I think the children were really engaged with it weren’t they? I just wondered how you felt? Are there any things you’ve picked up that you want to share with us first?

	10:13:48
	
	Lynn Joplin:

I think a couple of things. I wouldn’t normally do a task like that with ability groups. Because I really, really believe that mixed ability works well problem solving. Because you’ve got your high ability supporting your low ability.

	10:14:02
	
	Because there were quite a few middle of the range children that were struggling and your high ability were flying.

	10:14:09
	
	Children in classroom

	10:14:17
	
	Lynn Joplin:

Can I ask you to make sure you’ve gone back to answer the question.

	10:14:22
	
	Children in classroom

	10:14:26
	
	Lynn Joplin:

Eleven meters is the length of timber you need to buy. Because it says the length of timber we need for each bed, so that she knows how much timber to buy. So she’s going to buy eleven meters of timber isn’t she? For each bed. And then it asks you then if you’ve time to look at the area. So you need to work out the area and look at the formula you’ve got for the area. OK.

	10:14:50
	
	Children in classroom

	10:14:55
	
	Lynn Joplin:

Can I ask you please stop what you’re doing. I know that some people have finished and some haven’t and some are struggling because they are not going back to the question and reading it thoroughly.

	10:15:08
	
	Can we go to Year 5 who had the raised beds? It seemed to cause a bit of a problem. And I did remind you of something. Who struggled with it? Tell me why you struggled Hope?

	10:15:23
	
	Hope:

I got a bit confused at some bits.

	10:15:25
	
	Lynn Joplin:

Which bit confused you?

	10:15:28
	
	Hope:

Because I did the first plank but then I forgot to do the second one and I got really confused.

	10:15:37
	
	Lynn Joplin:

So we needed the perimeter and then to double it.

	10:15:40
	
	Jane Jones:

I’m not sure they understood the problems about perimeter. You told them it was perimeter but I’m not sure they actually knew.

	10:15:50
	
	Lynn Joplin:

Who managed to solve that successfully in the end? Well done. Who else had that question? You managed to solve it. You did. Were you still struggling with yours?

	10:16:00
	
	Children:

Yeah.

	10:16:01
	
	Lynn Joplin:

Which bit did you struggle with?

	10:16:05
	
	Child:

I struggled with the perimeter.

	10:16:08
	
	Lynn Joplin:

And all you had to do, if you were really stuck and you couldn’t use the formula, what? Because you knew what the perimeter was, you had a diagram. You could have just added all its measurements up couldn’t you?

	10:16:23
	
	Jane Jones:

If you’d have had some sticks of wood and shown, some lolly sticks. So if you’d have had your lolly sticks, so you need eight of them, because the language is quite adult language. You talked about lengths of timber. But actually if you’d have laid out your eight lolly pop sticks and then shown them folding up, then they could see what you meant by length. What length, how long, because the planks are a certain size. And I think they needed to see that. And I think that might be why they weren’t as … I’m not sure but that’s my hypothesis.

	10:16:59
	
	So I’d be tempted to not feed them the formula and get them to actually see, because that’s the bit they need to pull out. The bit of maths they need. Now they might not have ever used a formula. They might have just laid out the things and figured out what the total length was. That’s absolutely fine.

	10:17:17
	
	Lynn Joplin:

When we come to the sensory garden how did you solve the problem that you were given?

	10:17:25
	
	Child:

Well because it’s like diagonal the shape, because it’s almost a triangle if you cut off the little edge there. So what we did was we made it into a rectangle and then we worked out the area of the rectangle and divided it by two.

	10:17:44
	
	Child:

That was actually really fun.

	10:17:46
	
	Lynn Joplin:

Why was it fun? What made it fun?

	10:17:50
	
	Child:

Because it got you thinking. And sometimes you have to do that in maths.

	10:17:56
	
	Child: (Will)

Also it’s quite challenging. So it was good.

	10:18:00
	
	Lynn Joplin:

So you enjoyed having a challenge?

	10:18:04
	
	Jane Jones:

A really interesting task and I think very relevant to them. So yes, lots more of those problems I think. Not just at the end.

	10:18:16
	
	Presenter:

Jane Jones believes its good practice to openly share classroom experience in this way. And across a busy day staff came to the following conclusions.

	10:18:29
	Be really clear about the problem solving skills being developed. Give younger pupils practice in solving a wide range of problems
	

	10:18:36
	Increase the complexity of the problem for more able pupils rather than just making the numbers more difficult
	

	10:18:42
	Help pupils draw out the mathematics from a problem themselves, and make sure they have the equipment, time and space to do the exploring and solving. Don’t do the thinking for them.
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