Ofsted Secondary Maths – Transcript


	10:00:00
	Ofsted

Raising standards improving lives
	

	10:00:07
	Achievement in Mathematics at Darrick Wood Secondary School in Kent is outstanding
	Katharine Young:
OK, good morning. Everybody put your bags on the floor please. Get all of your bits out, plan out and pencil cases. Try not to touch anything in front of you, there’s lots of different things.

	10:00:18
	ANDREW HEMMINGS

HEAD OF MATHEMATICS FACULTY 

DARRICK WOOD SCHOOL
	Andrew Hemmings:
If you look over the last five years our results have been going up and up and up. And we haven’t had to rely too heavily on revision classes and extra things after school. The quality of the teaching has lead to the exam results that we’ve achieved.

	10:00:28
	
	And it seems that the pupils have really enjoyed the way that   we’ve taught as well. Because our uptake A Level for Mathematics and for Further Mathematics as well has gone up significantly at that time which for our particular school is fantastic.

	10:00:40
	A key factor is “Teaching for Understanding”, where teachers ensure students are made to think hard and reason about their learning at each stage.
	

	10:00:48
	
	Katharine Young:

What you’re going to do next, is you’re going to see if you can try as a pair to write down in letters what you think that the first day of Christmas is and the second day of Christmas is and the third day.

	10:01:01
	
	Narrator:
Katharine Young is introducing algebra to a Year 7 Set Two Class. One of her key techniques is to encourage exploratory learning even it means students initially make mistakes.

	10:01:14
	KATHARINE YOUNG

MATHEMATICS TEACHER
	Katharine Young:
I’m not going to tell them how to do anything. So the challenge for me is the questions that I’m going to be using to make sure that they get out everything that they want to from the lesson. And that they discover things for themselves rather than me just telling them, oh this is how you do it – in algebra we write 3N instead of 3 times N. So I want them to find things out for themselves which sometimes you need to really think about the questions that are the probing questions that I’m going to be going round and asking them.

	10:01:43
	
	Good. So on the first day of Christmas my true love gave to me, N presents. What does that mean?

	10:01:50
	
	Pupil:

Does it mean like what the true love is giving to, who he’s giving it to and that’s like the partridge in the song.

	10:01:57
	
	Katharine Young:

Yes, good. It could be that couldn’t it.

	10:01:59
	JANE JONES

HMI, MATHEMATICS
	Jane Jones:
Katharine teaches for understanding throughout her lessons. She does that in various ways. One is by knowing what the common misconceptions are and allowing those to arise. A second feature of her teaching which supports students’ understanding is her very skilled questioning. So she doesn’t just leap in with the right answer at any stage.

	10:02:21
	
	Katharine Young:

What do you think N could stand for? Jay? 

	10:02:26
	
	Jay:

N like how the presents are given out and how the size of them.

	10:02:30
	
	Katharine Young:

It might be something to do with the size of them. So N could be something to do with size of the present? Poppy what do you think N is?

	10:02:35
	
	Poppy:

N could be any number of presents.

	10:02:37
	
	Katharine Young:

Good, N could be any number of presents. Now I like lots of presents so I might want N to be say, 12 on the first day. I’m going to get 12 presents. But N might be just one present maybe. But N can be any number that we like. So on the second day my true love gave to me half as many as the first day. Has anyone got any ideas what you might write down for that then? Half as many as the first day. Yeah?

	10:03:04
	
	Pupil:

Would it be N minus half?

	10:03:13
	
	Katharine Young:

N minus a half. Who thinks, has anyone got another idea? N minus half?

	10:03:17
	
	Pupil:

Well say if N was 2 on the second day you could get one present, it’s half of it.

	10:03:26
	
	Katharine Young:

It’s half of it, good. What about N was four?

	10:03:29
	
	Pupil:

You’d get 2 presents.

	10:03:30
	
	Katharine Young:

OK. So if N is N how’re you going to write that down? How could we write it down? Kabir?

	10:03:37
	
	Kabir:

N divided by 2.

	10:03:38
	
	Katharine Young:

You might write down N divided by 2. OK. Right I’m going to leave you there because I don’t want to tell you too much. So your first task is in your pairs write down next to them the expression. Off you go.

	10:03:49
	
	Pupils:

Talking

	10:04:20
	
	Katharine Young:
I’m now going to come round, once you’ve finished with the answers. We always like having the answers don’t we? What I would like you to do is to see if you can match up these answers with your yellow cards. Do not change anything you’ve written down though.

	10:04:36
	
	Pupils:

Talking

	10:04:46
	
	Katharine Young:
So these are the correct answers hopefully if you’ve put them in the right place. What sort of things have you spotted? So you said for this one?

	10:04:52
	
	Pupil:

Well we’ve written it differently. Like they’ve ...

	10:04:54
	
	Katharine Young:

OK. So what things have you written different? Right. So for division, they’ve written it as a fraction. What else have you spotted?

	10:05:01
	
	Pupil:

Like this 2 N’s, we’ve put N times 2. But that’s sort of the same as that.

	10:05:08
	
	Narrator:

The students’ next task is to think about any conventions of algebra that they can deduce from comparing their answers with the answers of the teacher.

	10:05:17
	
	Pupils:

Talking.

	10:05:35
	
	Katharine Young:
OK can I ask you to stop where you are. Well done. Has anyone spotted anything that’s a bit different? So the way that I’ve gone the green cards to the way that you might have written something down. Annie.

	10:05:48
	
	Annie:

For number 11, on the eleventh day we wrote down 2N² times 2 and you put down 2N². So you wrote it a bit differently to ours.

	10:06:02
	
	Katharine Young:
OK. So you wrote down N² times 2. Do you think they’re the same thing?

	10:06:06
	
	Annie:

Yes.

	10:06:07
	
	Katharine Young:
Yeah, OK.  What do you think Gia?

	10:06:09
	
	Gia:

Instead of like N divided by 2 you’ve put N over 2.

	10:06:14
	
	Katharine Young:
N over 2. Good. So I’ve written them like a fraction. Good. OK let’s go back to the different rules that we’re learning today. So we’ve got the number comes before the letter. We’ve got the times sign isn’t used, we think. Who’s got, is there any more things that we’ve found out today? Hattie?

	10:06:32
	
	Hattie:

It’s like N minus 2. Then you’ve got 2 minus N. So you can do it either way.

	10:06:38
	
	Katharine Young:
OK. So you think N minus 2 and 2 minus N are the same thing?

	10:06:42
	
	Hattie:

Well it depends what the number is.

	10:06:44
	
	Katharine Young:
OK. What do you mean by that, it depends what the number is?

	10:06:46
	
	Hattie:

It depends what N is because if N’s a different number then it wouldn’t be the same.

	10:06:53
	
	Katharine Young:
OK. A different number to what? What do you mean?

	10:06:56
	
	Hattie:

Like if N was 5 and you minus 2 it will be 3. But if you minus 5 from 2 then it will be like minus number.

	10:07:07
	
	Katharine Young:
Good, well done. So is N minus 2 and 2 minus N, are they the same thing? No. Well done, well spotted. Does this ever work though? Would they ever give you the same answer? Is there a number for N that might give you the same answer? Isabelle?

	10:07:24
	
	Isabelle:

Can you do one?

	10:07:26
	
	Katharine Young:
1, shall we try 1? Let’s have a look if N is 1. Who can try 1 for me? Grace? So 1 take away 2?

	10:07:34
	
	Grace:

Is minus 1 sorry.

	10:07:36
	
	Katharine Young:
Good, minus 1. And 2 take away 1?

	10:07:41
	
	Grace:

Is 1.

	10:07:43
	
	Katharine Young:
No, that’s not right.

	10:07:44
	
	Katharine Young:
I like it when students actually get an answer wrong, for two reasons really so that students always feel that they can answer questions in my classroom and not feel that I’m going to laugh at them. And also because then it highlights to everybody lots of common misconceptions that they make. So when they get something wrong I do like to write it on the board or to talk about it. And then I try and re-word it in a way that may be somebody else can help them. Or if somebody’s struggling with a question, right who can help this person? Just to try and build on those ideas really.

	10:08:16
	
	Katharine Young:
Can anyone think of a number that would give exactly the same? Zero. So let’s try that one. Zero take away 2. What’s zero take away 2? Susannah?

	10:08:29
	
	Susannah:

It is minus 2?

	10:08:30
	
	Katharine Young:
Good, minus 2. And 2 take away zero Alfie?

	10:08:35
	
	Alfie:

Is that 2?

	10:08:39
	
	Katharine Young:
Good, well done. So they’re different. Is there ever going to be a number where they would come out to be the same? 

	10:08:45
	
	Pupil:

Two.

	10:08:46
	
	Katharine Young:
Two, well done. Let’s try 2. OK so 2 take away 2 and 2 take away 2. What’s 2 take away 2? Olivia?

	10:08:57
	
	Olivia:

Zero.

	10:08:58
	
	Katharine Young:
Zero, well done. So it works sometimes.

	10:09:05
	
	Narrator:

Later that day Katharine also taught a Year 8 class in algebra. She’s again decided to use the 12 Days of Christmas exercise. But to take it in a more advanced direction.

	10:09:17
	
	Katharine Young:
I’m going to look more at substitution. In particular I’m trying to get them to substitute negative numbers, zero and fractions into their expressions. I’m not going to tell them that’s what they’ve got to do. I’m going to start with problems like if N is 4 can you work out how many presents there are in each day. 

	10:09:40
	
	But I’m going to move it on and say can you now order them from biggest to smallest. And then I’m going to say well will that order always stay the same. And get them thinking in their pairs, well what happens if I change N and getting them to come up with their own values of N. And I might need to probe them a little bit down the road of, what if N was negative? So that’s where I’m hoping to lead on to this afternoon.

	10:10:01
	
	OK. The next thing you’re going to try and do, if I was to give you, because I’m very generous 4 presents on the first day of Christmas. That’s alright, I’m nice like that. How many are you given each day? So if N is 4, work out how many presents you get everyday. Day 1 to day 12. Go.

	10:10:19
	
	Pupils:

Talking.

	10:11:11
	
	Katharine Young:
And your time is up. So well done. I think most of you have nearly finished working out how many Christmas presents you’ve got everyday. Which day did you get the most presents and how many presents did you get? James.

	10:11:22
	
	James:

Day 11 we got 32 presents.

	10:11:26
	
	Katharine Young:
Day 11 you got 32 presents. Hands up if you think that order is always going to be the same? Do you think day 11 you’re always going to get the most presents on day 11? Lucy.

	10:11:37
	
	Lucy:

Does this count as minus numbers? Good question. Yes it does.

	10:11:43
	
	Lucy:

Well then it won’t be the same. Because if you have a really large minus number then it won’t always be a really big number.

	10:11:50
	
	Katharine Young:
OK. I would like you first of all to try and put them in to order from smallest to largest. And then you can choose any values you like for N and see what happens when you substitute different values of N in to the expressions and how it changes the order. Is there a day where you would always get the most amount of presents or does the order always change?

	10:12:09
	
	Pupils:

Talking.

	10:13:02
	
	Katharine Young:
OK. So what ideas have you come up with? What happened? You’ve all tried a different number? So what sort of things happened? Would it be interesting to hear.

	10:13:11
	
	Pupil:

We done 10 and it still the highest number. But we found out that if we done it with minus 2, just that number, and it would be minus a big number. I can’t remember what it was. So it would be one of the lowest. So it wouldn’t always work.

	10:13:27
	
	Katharine Young:
OK. So first of all backtracking a little bit. You said when you tried 10 it was definitely the biggest one, yeah. The eleventh day came out to be the biggest one. So we’re talking about 2N². And then when you tried minus, what was it?

	10:13:38
	
	Pupil:

Minus 2.

	10:13:39
	
	Katharine Young:
Minus 2, what did you find happened then?

	10:13:42
	
	Pupil:

It was a lower number. It was minus a big number.

	10:13:49
	
	Katharine Young:
I think some of you have tried N = -2 and we’re trying to do this here which is quite difficult. Callum  what do you think?

	10:13:58
	
	Callum:

So would it be minus 8 or would it turn in to a positive because you have to do negative times negative, will it be 8 because you have to make it into a positive.

	10:14:10
	
	Katharine Young:
Good, OK. I think you got there in the end, well done. So you think minus 2 times minus 2, you said is ... Careful what’s minus 2 times minus 2 Holly?

	10:14:23
	
	Holly:

It would be 2.

	10:14:25
	
	Katharine Young:
Minus 2 times minus 2.

	10:14:26
	
	Holly:

Oh no 4.

	10:14:27
	
	Katharine Young:
Good 4. So a negative times a negative we’ve discussed before gives us our positive answer. So we’re doing 2 times minus 2². So this part here gives you 4 and then 4 times 2 is 8. Now I’ve seen quite a few of you when I’ve come round and you’ve tried negative numbers in this one giving me a negative answer here. So just be careful when you square a negative number that it’s coming out as positive.

	10:14:53
	
	Katharine Young:
I let them get on with it and then make their own mistakes, which is sometimes quite difficult I think as a teacher, you want to keep control of it. And also the students find it difficult because sometimes they need to know. Have I got them all right? Can you check that I have got them all right? And so sometimes when you say, right we’re moving on and we haven’t corrected everything they don’t like that. But actually that’s a really useful method because then  they can see it later on and they can correct things as they go through themselves.

	10:15:22
	
	Jane Jones:

If we contrast that with what we often see in other lessons we tend to see a compartmentalised approach to algebra. Where students are just taught a basic skill about you replace a letter by a number. Or perhaps a little bit of what we might call fruit salad algebra where 3A plus 2A is treated as 3 apples plus 2 apples. And no really understanding about the role of the letters involved.

	10:15:49
	
	So this school, this early work on algebra contrasts very sharply with what we see. And I would encourage all schools to think very carefully about laying the foundations for later learning of algebra in ways, similar ways to this.

	10:16:03
	Ofsted

Raising standards improving lives
	


