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Introduction to Multiplication and division

This booklet of Teachers’ Notes accompanies the Pupil’s Booklet 1 Multiplication and division.

Some of the important ideas for teaching have been outlined in the booklet Talks for teachers: 1. You may like to look at it again to review the following ideas:

Whole class teaching (see Talks for teachers: 1, page 8)
Your whole class teaching will be most effective if you include three phases of teaching: 

	· demonstration   
	· modelling
	· summarising



Work for pupils

Each Pupil’s Booklet contains three types of written work for pupils (see Talks for teachers: 1, page 4)

.

	· Teacher Led Assignments (TLA) 

(use working paper)
	· Exercises

(use Exercise Books)
	· Miscellaneous Examples

(use Exercise Books)
	· 
	· 
	· 


Pupil’s Booklets (see Talks for teachers: 1, page 4)

Multiplication and division is a key topic. The Pupil’s Booklet contains notes and exercises. Each aspect of Multiplication and division is treated in three ways:

	· What …
	· So …
	· Now …


You will see that ‘What … you need to know to start’ and ‘What …  you need to do to start’ introduce the essential prior knowledge for doing the work

The sections ‘So … what do you do?’ and ‘So … you can do these’ emphasise the logical connection between current and previous work. They are designed to show how the same ways of thinking (especially ‘pictures in the mind’) enable new topics to be recognised as similar to previous topics. This capacity, the hallmark of sophisticated learners, needs careful attention for the majority of pupils. It is this above all else that enhances the capacity to learn.

‘Now … what do you do?’ capitalises on the connection with previous work to extend their skills with the new topic. This is powerful, enabling ‘Now … you can do this’ to show that examples that would otherwise look formidable are well within their compass. The section ‘Now … you can practise …’ provides just that. Pupils practise what they have been taught.

Multiplication and division: learning outcomes
Discussion

The National Curriculum requires that pupils perform multiplication and division with integers, fractions, decimal numbers, negative numbers and algebraic symbols and expressions. For most pupils these requirements mean that they have to learn a large number of rules, each with limited application. This is not necessary. What they need is to learn a way of visualising multiplication and division that enables them to apply it to all kinds of numbers. This is what this booklet is about.

The ‘central concepts’ being engaged are:

· the logic of the language

· numeration and denomination

· same value: different appearance

· ‘operations’ as a physical action (the type of job) separate from what follows (the size of the job).

Multiplication and division: learning outcomes.

The work in this booklet contributes to the overall aim of MMMS of enhancing the capacity of pupils to learn. It has very specific learning outcomes related to this aim:

· Use a known ‘times table’ to know ‘extended times tables’

· Visualise multiplication in relation to the ‘maths table’

· Recognise the division symbol as ‘look at it and wonder how many …’

· Visualise the relationship between multiplication and division

· Perform and visualise long multiplication in relation to the ‘maths table’

· Perform and visualise long division in relation to the ‘maths table’

These learning outcomes are related to the National Curriculum as specified below.

Calculations

3.
Pupils should be taught to:

Number operations and the relationships between them

a)
add, subtract, multiply and divide integers and then any number; multiply or divide any number by powers of 10, and any positive number by a number between 0 and 1; find the prime factor decomposition of positive integers

b)
use brackets and the hierarchy of operations; know how to use the commutative, associative and distributive laws to do mental and written calculations more efficiently

Teaching ‘Multiplication and division’

For many pupils multiplication and division remain mysterious even when they can perform them because they only memorise methods. 

All pupils can make sense of multiplication and division when it is introduced with instructional objects and language that emphasises a powerful visualisation. The purpose of multiplcation and division is to set up some ideas that will be used again and again in the other booklets. What this means is that when pupils are introduced to fractions, decimals and negative numbers they use the methods introduced here. This has the advantage that they continue to practise the method every time they are introduced to a new type of number.

The important instructional objects, phrases and visualisation have been discussed in Teachers’ Notes: talks for teachers: 1 and introduced in Booklets 1 – 4. 

The following ideas are especially important:

1)   ×     is thought of as ‘do the same thing lots of times’

2)  ÷     is thought of as ‘look at it and wonder how many’

3)   Equality is thought of as ‘same value: different appearance’.

4) The idea of numeration and denomination needs to focus the way you speak. For instance, when you want to say ‘three thousand’ you actually say ‘three [pause] thousand’ and from time to time emphasise what you mean by saying ‘three of those things called thousands’. 

Teaching notes

The following notes about teaching should be read in conjunction with the Pupil’s booklet. In some cases you may need to look back at Talks for Teachers: 1 and earlier Key Topics.

Part 1: Extending the ‘times tables’

Part 1: Extending the times tables teaches pupils how to work from a limited piece of knowledge (the ‘times tables’, eg 3 × 4 = 12) to generate more complex results (eg 3 00 × 4 00 = 12 00 00). This is not done by ‘counting noughts’ or ‘knowledge of place value’ because each of these, having limited applications, do not constitute a ‘central concept’. The point about this section is that it emphasises how the logic of the language leads from known results to less obvious results. Clearly, your pupils need to know the basic results first. They need to know their ‘times tables’. But if they do not yet know them they still work through this booklet with other pupils. Make sure the ‘times tables’ are displayed at all times so that all pupils have access to them. They are ‘known’, for the purposes of this work, if they can be accessed visually. For these pupils you will need to work separately on their memorisation but the work they do here will act as an incentive for them to do so.


Page 3 : What …              you need to know to start      TLA1
The following ideas need to be clarified to start this section:

· Same value: different appearance.                             See Talks for teachers: 1, page 14 for a discussion of this. Demonstrate what is meant by the phrase by displaying, say, six cups lined up on the maths table. Re-arrange them by picking up two cups and balancing them on the top of others. Is this [show cups in original arrangement] the same as this [show cups in re-arranged form]? Yes: because there is still six. No: because they look different. So we say: ‘same value: different appearance’.
· Pictures in the mind. When you see a mathematical expression like 3 × 4 = 12 you should picture it as ‘I put three cups on the table. I do the same thing lots of times. I do it four times. How much on the table? Twelve cups’. [See diagram in Pupil’s booklet].

· Look at it and wonder how many ….  .When you see a mathematical expression like 3 × 4 = 12 you should picture it as ‘I can see 12 cups on the table. I can see 3 × 4 cups on the table (same value: different appearance). Look at 3 × 4 and wonder. How many piles of three cups can I see? Four. So 12 ÷ 3 = 4. Look at 3 × 4 and wonder. How many piles of four cups can I see? Three. So 12 ÷ 4 = 3.

· 12 ÷ 3 has the same value as 
[image: image1.wmf]12

3

 and the same value as  
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 and the same value as 4


Page  4: What …     you need to do to start.            TLA2    

Use a displayed ‘three times table’ to make sure everyone can chant it and respond to ‘What is three times seven’ etc.

Each result can be ‘seen’ in your mathematical brain like this: 

Point to 

3 × 0 =  0

3 × 1 =  3 etc in turn and say:

‘three thousand times nought equals nought thousand;

‘three thousand times one equals three thousand;

‘three thousand times two equals six thousand; etc.

Establish that 

‘three times two thousand equals six thousand; etc.

Also establish that

‘three thousand times two thousand equals six thousand thousand.

Demonstrate how to write these results. When speaking and writing each number like 3 000 make sure that you pause between the three and the thousand to emphasise that ‘three’ numerates the particular ‘denomination’ of ‘thousand’.

Demonstrate that when we say ‘seven-ty’ and ‘six-ty’ we mean ‘seven lots of ten’ and ‘six lots of ten’. We can also say ‘three-ty’; ‘two-ty’; ‘one-ty’; nought-ty’. This logical use of language allows us to say:

‘three hundred times four-ty equals twelve hundred –ty’ and write:

3 00 × 4 0 = 12 00 0.

Extend this to other examples like

‘Three-ty times four-ty equals twelve –ty –ty’ written as 

3 0 × 4 0 = 12 0 0.
Work this exercise  with the whole class to demonstrate how to do examples of this type. Your pupils will model the way you think about and do these examples by continuing the work.  

Page 5: Now …                   you can do this            TLA3

Briefly demonstrate how these are done by reading the information given (17 × 13 = 221). Pupils model your work by completing the exercise.

Page 5: Now …      you can practise      Exercise 1

This exercise practises work that has been done in the TLA’s. 

Pupils should do this work in Exercise Books. 

There are two main purposes for this Exercise:

· to create a neat record of work done

· to provide a resource for revision

You need to make judgements about the class in general and about individuals. Can they do they do this Exercise to a good standard without assistance? If not, demonstrate it while they model what you do. Do they need this done bit by bit, or will they do it well enough by initial demonstration then working alone? Perhaps some can do it without assistance while others need demonstration and modelling as a group.

Your priority in this work is for it to be done accurately as a record and for revision. Your assessment of this Exercise should be only of the assistance needed. Code this as shown below.

	Some will do this without assistance.
	W
	

	Some will need a large amount of assistance. 
	A
	

	Some will need a relatively little assistance. 
	a
	

	Some will achieve an accurate record only by copying.
	C
	


Page 6: and …              you can practise   Exercise 2

This exercise practises work that has been done in the TLA’s and in the previous Exercise. 

Pupils should do this work in Exercise Books. 

There are three main purposes for this Exercise:

· to create a neat record of work done

· to provide a resource for revision

· to assess what individuals can do without assistance

Your priority in this work is for it to be done accurately as a record and for revision and to assess individual attainment. Your assessment of this Exercise should be of the assistance needed and the score. Record the score as a fraction.  It will be necessary for some pupils to do corrections so that they maintain a resource for revision.

Your assessment of this Exercise should be of the assistance needed. Code this as shown below.

	Some will do this without assistance.
	W
	
[image: image3.wmf]n

N



	Some will need a large amount of assistance. 
	A
	
[image: image4.wmf]n

N



	Some will need a relatively little assistance. 
	a
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	Some will achieve an accurate record only by copying.
	C
	C



Part 2: Division

There is a real problem with the way in which pupils, in general, learn ‘division’. The main difficulty is that it seems to have a different meaning for each type of number (fractions, decimals and so on). It is very important for division to be visualised in a way that can be repeatedly applied no matter what type of number is being used. For this reason I would like you to read the following teaching script. The ideas in the script will then be drawn on in the subsequent notes. 

Teaching script for ‘division’.

· Introducing same value: different appearance.

The teacher selects twelve paper cups and places them side by side on the maths table, counting them as they are placed:  … eleven; twelve’ [Spreads hands to indicate the complete set of cups] How much is there here?. Yes. Twelve. [Selects two cups from the twelve and balances them on top of other cups] How much is there here? Yes twelve. [Replaces cups as before] You see my twelve cups here? [Balances cups again] And you see my twelve cups here? Is this … [puts cups in starting position] the same as this? [balances cup again] Yes. There is still twelve. Is this the same as this? Yes. Yes? No it is not . These are all on the table. Now some cups are on top. Is it  the same? Yes it is. It is still twelve. No it is not. [Teacher deliberately creates the dilemma in order to resolve it as:] The next time I ask the question do not say ‘yes’ and do not say ‘no’. Say [writes on board]: same value: different appearance. Is this the same as this? Same value: different appearance.

· Using same value: different appearance to introduce division as look at it and wonder how many …

Teacher places twelve cups side by side on the maths table and ascertains that there are twelve. Now watch. I am going to keep the same value but I am going to change the appearance. [Slowly and deliberately picks up a cup; shows it. Picks up another cup; stacks it on top of the first cup. Picks up another cup and stacks it on top of the other two. Counts while doing this:] one; two; three. This is a pile of three cups. [Continues to stack the remaining cups in piles of three in the same deliberate manner]. This is a pile of three cups. This is a pile of three cups. This is a pile of three cups. [Spreads hands to indicate the complete set of cups] How much is there here?. Yes. Twelve. Same value: different appearance. But look . This is a pile of three cups [indicates the single pile very deliberately by pointing with a finger and not spreading hands; also keeps a tally on fingers]. This a pile of three cups. This a pile of three cups. This a pile of three cups.  [Indicates four fingers used for the tally]. How many piles can you see? Four. [Repeats:] How much is there here altogether? [spreading hands] Twelve. How many piles of three can you see? [Deliberately points at each pile in turn]. Four. 

You know how many piles. It is four. Now do as I say. You see my twelve cups? [Spreads hands; encourages class to nod in assent or to say ‘yes’ in assent]. Now. Look at it [inclines head towards the maths table as visible ‘looking’ for class to copy] and wonder how many [scratches head and looks puzzled for class to copy] threes I can see. Tell me: four. Let us do that again. [Repeats process so that ‘look at it and wonder how many’ is associated with inclining the head, scratching the head and looking puzzled].

· Formalising look at it and wonder how many …

In writing 12 ÷  3 = 4

Let me give you those instructions again. But this time, I am going to write them. [Write 12 on board; says] You see my twelve cups? [Writes ‘look at it ’ and encourages inclining head; writes ‘and wonder how many’ and encourages scratching head and looking puzzled; writes 3 and says:] threes can you see? [Writes = and says:] tell me. Four. [Repeats by pointing to writing on board to ensure that pupils’ actions and words are coordinated with the instructions; themn says:] I am going to write that again for you to do the same thing. [Writes 12] You see my twelve cups? Now: I am going to write ‘Look at it and wonder how many’ very quickly. I am going to write it so fast that you will have to do this  [inclines head; scratches head; looks puzzled very quickly] so fast that you keep up with me. Ready. Go! [Writes ÷ while class do the actions at amazing speed]. Yes!!  I just told you to ‘look at it and wonder how many’ and you did exactly what I said. Now I will tell you what to wonder about. Think about piles of three. Four. [Completes writing 12 ÷  3 = 4]. We say ‘twelve divided by three equals four’ but we think ‘ Twelve cups. Look at it and wonder how many piles of three? Four.

· Formalising look at it and wonder how many …

In writing 12 ÷  4 = 3

Now look again at twelve cups.[Places twelve cups side by side on maths table]. I will keep the same value but change the appearance. [Deliberately stacks them in piles of four, saying each time ‘this is a pile of four’. Goes through the same process as previously to establish 12 ÷  4 = 3 in terms of ‘look at it and wonder how many’].

· Recognising 12 ÷  3 = 4 and 12 ÷  4 = 3 in the three times table

Teacher makes a single stack of the twelve cups and says: You do not need these. [Waves cups] How much is there here? Twelve. [Indicates wall display of three times table. Circles the 12 with a pointer and says:] How much is there here? Yes: twelve. Same value: different appearance. If I put my hand over here [covers 3 × 4] and say ‘how much is there here?; you say ‘twelve’ because the ‘equals’ sign tell you it must be the same value. So: [shows cups] how much is there here? Twelve. Points to 12 in three times table. How much is there here? Twelve. [Points to covered 3 × 4] How much is there here? Twelve. [Points to 12 again] ] H ow much is there here? Twelve. [Circles 3 × 4 (not covered) with pointer]. ] How much is there here? Twelve. Same value: different appearance. 

Now think about twelve. [Points to 12; circles 3 × 4]. Tell your mathematical brain to put the cups in piles of 3 [points to 3 and keep pointing at three] and your mathematical brain will tell you how many piles you can see. [Points to 4] Four. Twelve cups [circle 12]; twelve cups [circle 3 × 4]. How many piles of three [points to 3]; four [points to 4]. What is 12 divided by 3. It is 4 [pointing again].

Teacher repeats the process but this time says: tell your mathematical brain to put the cups in piles of four [points to 4] and your mathematical brain will tell you how many piles you can see [points to 3] in order to establish  ‘12 divided by four equals 3’. 

· Applying look at it and wonder how many … to other results.

I want to show you 27 cups but I have not got enough. Pretend I have 27 cups [rapidly pretends to distribute 27 cups (entirely imaginary) over the maths table]. How much is there here? [spreads hands to indicate the ‘cups’]. Twenty seven. [Teacher points to 27 in the three times table]. How much is there here? Twenty seven. [Circles 3 × 9]. How much is there here? Twenty seven. [Points to 3 with one hand and waves other hand at maths table to simulate putting th e imaginary cups in piles of three]. Tell your mathematical brain to put them in piles of three. How many piles can you see? [Move finger to point at 9]. Nine. What is 27 divided by 3? Nine. 

Teacher spreads the cups out again [waves hand at maths table]. Now tell your mathematical brain to put them in piles [point to 9]  of nine [use other hand to indicate maths table and simulate putting cups in tall piles] and your brain will tell you how many piles [move finger to 3]. Three. What is 27 divided by 9? Three. 

I know that seventeen times eleven equals one hundred and eighty seven [writes 17 × 11 = 187]. [Waves hand at maths table to indicate spreading 187 cups]. [Points to 187 on board]. How much is there here? 187. [Circles 17 × 11.] How much is there here? 187. Same value: different appearance. Put them in piles of 17 [wave hand at maths table; point to 17] How many piles can you see? 11.What is 187 divided by 17? Eleven. Now put them in piles of 11.[Wave hand at maths table; point to 11] How many piles? [Point to 17]  Seventeen. What is 187 divided by 11? Seventeen.

Teacher points to 3 × 4 = 12 in three times table. You can see that three times four thousand equals twelve thousand. [Writes 3 × 4 000 = 12 000]  I have brought in 12 000 cups [waves at maths table]. Put them in piles of 3 [points at 3; waves at maths table to  indicate lots of small piles]. How many piles can you see? [[Moves finger to 4000]. Four thousand. What is twelve thousand divided by three) Four thousand. 

Teacher establishes twelve thousand divided by four thousand equals three in a similar way.


Page 6 : What …        you need to know to start             TLA4
Use the Teaching Script to teach  ‘same value: different appearance’ and ‘Look at it and wonder how many …’  to demonstrate how to do each question. This work concentrates only on the ‘three times table’, which is printed for pupils’ use, so that everyone can concentrate on the essential activity of look at it and wonder how many ….

Page 6 : What …      you need to do to start               TLA5

Briefly demonstrate how these are done by referring to the appropriate ‘times table’. Your pupils will model the way you think about and do these examples by continuing the work.  

Page 7: Now …         you can practise   Exercise 3

This exercise practises work that has been done in the TLA’s. 

Pupils should do this work in Exercise Books. 

There are two main purposes for this Exercise:

· to create a neat record of work done

· to provide a resource for revision

You need to make judgements about the class in general and about individuals. Can they do they do this Exercie to a good standard without assistance? If not, demonstrate it while they model what you do. Do they need this done bit by bit, or will they do it well enough by initial demonstration then working alone? Perhaps some can do it without assistance while others need demonstration and modelling as a group.

Your priority in this work is for it to be done accurately as a record and for revision. Your assessment of this Exercise should be only of the assistance needed. Code this as shown below.

	Some will do this without assistance.
	W
	

	Some will need a large amount of assistance. 
	A
	

	Some will need a relatively little assistance. 
	a
	

	Some will achieve an accurate record only by copying.
	C
	


Page 7: and …              you can practise     Exercise 4

This exercise practises work that has been done in the TLA’s and in the previous Exercise. 

Pupils should do this work in Exercise Books. 

There are three main purposes for this Exercise:

· to create a neat record of work done

· to provide a resource for revision

· to assess what individuals can do without assistance

Your priority in this work is for it to be done accurately as a record and for revision and to assess individual attainment. Your assessment of this Exercise should be of the assistance needed and the score. Record the score as a fraction.  It will be necessary for some pupils to do corrections so that they maintain a resource for revision.

Your assessment of this Exercise should be of the assistance needed. Code this as shown below.

	Some will do this without assistance.
	W
	
[image: image6.wmf]n

N



	Some will need a large amount of assistance. 
	A
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N



	Some will need a relatively little assistance. 
	a
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	Some will achieve an accurate record only by copying.
	C
	C


Part 3: Long multiplication

The method used for long multiplication is the ‘grid method’. This has recently become quite popular but it is rarely taught in a way that focuses on understanding. It is because visualisation is so important in ‘making maths make sense’ that I am asking you to study another teaching script. Again, I will draw on these ideas in the subsequent notes.

Teaching script for long multiplication

I want to do some more work with the ‘three times’ table but I want to start with something a little different. This table here [indicates empty table raised high enough for all pupils to see easily] is the maths table. Over here [indicates a separate table] is my resources table where I keep my teaching equipment [the table has about fifteen inverted paper cups placed on it]. Today, I am the boss and I need a helper [selects a pupil]. Because I am the boss I tell you [speaks to ‘helper’] what to do and you obey my instructions. I want you to start by putting three cups on the maths table [teacher ensures that the ‘helper’ picks up three cups from the resources table, walks to the maths table and places them in a row]. Did you see what he did? He put three cups on the maths table. What did he do? [Class replies ‘He put three cups on the maths table’].  Now watch me because I am acting. [Teacher acts being very excited]. I loved what he did. He put three cups on the maths table. I loved it. I loved it. I loved it so much I want him to do the same thing [motions ‘helper’ to resources table and ensures he picks up three cups. Teacher nods at the class in affirmation] lots of times.  I want him to do it four times. He has done it [helper places the second batch of three cups on the maths table] two times. He must do it again [motions to helper and ensures he picks up three cups]. That is three times. Has he finished? No. He must do the same thing again [helper delivers another three cups]. That is four times. Yes. He has finished. He put three cups on the maths table. I loved it so much he did the same thing lots of times. He did it four times. Now look at the maths table. Count how much on the maths table. Twelve.

The teacher now insists on doing the same process all over again, but this time she pretends to lose her voice. She insists that it is still her job to tell the helper what to do, but she now has to do it without talking (although she maintains a running commentary throughout the next piece of acting in which she claims to be unable to speak!).

If I had my voice I would tell my helper to start by putting three cups on the maths table. I must do it without talking. When I start by writing this [3] on the board, my helper knows that I want him to start by putting three cups on the maths table. [Helper walks to the maths table with three cups]. If I had a voice I would tell him I loved it so much [acts being excited just as before] that I want him to do the same thing lots of  times. The teacher is supplying a physical meaning to the symbols 3 × 4 = 12 so pupils can come to visualise what is hinted at by the symbols. Notice the insistence on ‘seeing’ the first number (in this example 3) as three cups. The multiplication sign ‘speaks’ to the reader as ‘do the same thing lots of times’. Notice what this insists on. It requires that you stick with the same number, 3, and then you continue reading to see how many times you have to do it: 4. This is very important because the 4 indicates that the number of journeys you make is four. It is not ‘another four cups’; it is the total number of journeys. This is emphasised and taught in the deliberate way outlined above. But it makes another vital contribution to making sense of maths. The ‘three cups’ that you start with is the denomination to be used; the ‘four’ tells you how many of the thing called ‘three cups’: it is the numeration. What you have when you see 3 × 4 (three cups times four)  is four lots of ‘three cups’ (12). 

It is important that pupils visualise 3 × 4 in precisely this way. This is reinforced (and used in many subsequent lessons, especially long multiplication) by drawing a ‘picture’ of a maths table.

	×
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


It is the part shown shaded, below, that comprises the maths table:

	×
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


So that we can visualise 3 × 4 = 12 as:

	×
	4
	
	
	
	
	
	
	
	
	
	

	3
	12
	
	
	
	
	
	
	
	
	
	


Now use Instructional object 3 as described in Talks for Teachers: 1 



Make two cards

like this

                                   that fit together

                                   like this                         to form this.

· Introducing long multiplication

Teacher writes 62 × 3 on the board and establishes that this means: Put 62 cups on the maths table. Do the same thing lots of times. Do it three times.

I have not brought enough cups.  Pretend that this is 62 cups [show over overlapping cards]. [Display them on the maths table]. I have put 62 cups on the maths table [indicate 62 on board]. I must do the same thing lots of times [ point to × on board;  display another pair of cards on the maths table] I must do it three times altogether [point to 3 on board; display another pair of cards on table]. I have put 62 cups on the maths table. I have done the same thing lots of times. I have done it three times.

	6 2
	
	6 2
	
	6 2
	
	
	


Do not worry about the answer. You may know the answer but that is not what I want to do at the moment. Just watch while I do the same thing again. [Clear the maths table].

[Teacher puts 60 on the maths table (ie, a card with 60 on it) and does the same thing three times]. Have I finished? No. [Puts 2 on the table three times, placing each 2 on top of the 60 to display:]

	6 2
	
	6 2
	
	6 2
	
	
	


I want to do that again.

[Teacher puts 60 on the maths table (ie, a card with 60 on it) and does the same thing three times]. Have I finished? No. [Puts 2 on the table three times, placing each 2 separate from the 60 to display:]

	6 0
	
	6 0
	
	6 0
	
	2
	
	2
	
	2


I have put sixty cups and two cups on the maths table three times. I have put sixty two cups on the maths table three times: same value: different appearance.  Let me draw this. [Teacher draws maths table as introduced in Maths Scripts 2 in this series]

	×
	3
	
	
	
	
	
	
	
	
	
	

	60
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	


I put 60 on the maths table 3 times. Six –ty times three is eighteen-ty. [Teacher w.rites 18 then pauses the writes 0 saying eighteen [pause] –ty].

	×
	3
	
	
	
	
	
	
	
	
	
	

	60
	180
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	


Then I put 2 on the maths table three times. That is six.

	×
	3
	
	
	

	60
	180
	
	
	

	2
	6
	
	
	


I can see one hundred and eighty cups here [points to 180 on board and to 60   60   60 on the maths table] and I can see 6 cups here [points to 6 on the baord and to 2  2  2  on the maths table]. I can see 180 cups and I can see 6 cups. I can see 180 cups [writes on board].

	×
	3
	

	60
	180
	

	2
	6
	

	
	186
	


· Linking multiplication and division

The teacher uses this same ‘picture of the maths table’ to discuss:

I can see 180 cups [point to 180]. How many piles of 3 can I see? How many piles of 60 can I see?

I can see 6 cups [point to 6]. How many piles of 2 can I see? How many piles of 2 can I see?

I can see 186 cups [points to 180 and 6 by circling with finger because the number 186 is not actually on the table – it is a note to  tell the reader how much there is on the table]. How many piles of 3 can I see? [circles the 60 and 2 and says 62]. How many piles of 62 can I see?

· Dealing with larger numbers

The teacher writes 62 × 34 on the board, uses a pair of cards to show 62 and motions rapidly ti suggest putting 62 cups on the maths table lots of times. How many times? 34.

That is very tiring. Let me draw what I am going to do.

[The teacher builds up a ‘picture of the maths table as follows:]

I put 62 cups on the maths table lots of times (same value: different appearance].

	×
	
	
	

	60
	
	
	

	2
	
	
	


I am going to do it 30 times and then have a rest.

	×
	30
	
	

	60
	
	
	

	2
	
	
	


Have I finished?  No. I must do it another 4 times.

	×
	30
	4
	

	60
	
	
	

	2
	
	
	


Six-ty times three –ty is eighteen –ty –ty

	×
	30
	4
	

	60
	1800
	
	

	2
	
	
	


Two times three –ty is six –ty

	×
	30
	4
	

	60
	1800
	
	

	2
	60
	
	


There is a lot of cups on the table already:

	×
	30
	4
	

	60
	1800
	
	

	2
	60
	
	

	
	1860
	
	


Have I finished? No. I have got to do 62 cups four times.

Six –ty times 4 is twenty four –ty. Two times four is eight. 240 cups and 8 cups is 248 cups.

	×
	30
	4
	

	60
	1800
	240
	

	2
	60
	8
	

	
	1860
	248
	


There is a lot of cups here (1860) and 240 cups here (240). I can see 

	×
	30
	4
	
	

	60
	1800
	240
	
	1860

	2
	60
	8
	
	248

	
	1860
	248
	
	2108



Page 7: What …       you need to know to start                 TLA6

The following ideas are needed to do the work in this section. Demonstrate each one in turn.

· Use ‘place value’ cards to emphasise that 62 has the same value as 60 and 2. Show 62


                           then slide the cards

so that the separated cards, placed one below the other, make the point.



.

· 3 × 4 can be pictured in the mind as ‘Put 3 cups on the maths table; do the same thing lots of times; do it 4 times’.

· The ‘picture in the mind’ can be sketched like this:

	×
	4
	
	

	3
	12
	
	



                      This is the maths table with 12 cups on it. The figures outside the table remind you how those twelve cups got there: as ‘Put 3 cups on the maths table; do the same thing lots of times; do it 4 times’


Page 8 : What …     you need to do to start                       TLA7
Carefully demonstrate how 62 × 3 is calculated using a sketch of a maths table. It is very important to keep using the ‘picture in the mind’ that sees cups being moved to the maths table. When doing the multiplication say six-ty times three equals eighteen-ty.

	×
	3
	
	

	60
	180
	
	

	2
	6
	
	



Page 9: So …        you can do these                       TLA8

Demonstrate how to do examples of this type in the way demonstrated inTLA7 above. Your pupils will model the way you think about and do these examples by completing the work.  

Page 9: Now …         you can practise   Exercise 5

This exercise practises work that has been done in the TLA’s. 

Pupils should do this work in Exercise Books. 

There are two main purposes for this Exercise:

· to create a neat record of work done

· to provide a resource for revision

You need to make judgements about the class in general and about individuals. Can they do they do this Exercise to a good standard without assistance? If not, demonstrate it while they model what you do. Do they need this done bit by bit, or will they do it well enough by initial demonstration then working alone? Perhaps some can do it without assistance while others need demonstration and modelling as a group.

Your priority in this work is for it to be done accurately as a record and for revision. Your assessment of this Exercise should be only of the assistance needed. Code this as shown below.

	Some will do this without assistance.
	W
	

	Some will need a large amount of assistance. 
	A
	

	Some will need a relatively little assistance. 
	a
	

	Some will achieve an accurate record only by copying.
	C
	


Page 9: and …              you can practise   Exercise 6

This exercise practises work that has been done in the TLA’s and in the previous Exercise. 

Pupils should do this work in Exercise Books. 

There are three main purposes for this Exercise:

· to create a neat record of work done

· to provide a resource for revision

· to assess what individuals can do without assistance

Your priority in this work is for it to be done accurately as a record and for revision and to assess individual attainment. Your assessment of this Exercise should be of the assistance needed and the score. Record the score as a fraction.  It will be necessary for some pupils to do corrections so that they maintain a resource for revision.

Your assessment of this Exercise should be of the assistance needed. Code this as shown below.

	Some will do this without assistance.
	W
	
[image: image9.wmf]n

N



	Some will need a large amount of assistance. 
	A
	
[image: image10.wmf]n

N



	Some will need a relatively little assistance. 
	a
	
[image: image11.wmf]n

N



	Some will achieve an accurate record only by copying.
	C
	C


Part 4: Long division


Page 10: What …         you need to know to start          TLA9
Use the Teaching Script to show how division problems can be visualised with reference to a selected ‘times table’.

· Revising look at it and wonder how many …

Remind the class (from Maths Scripts 2: Introducing division) that 12 ÷ 3 means: think of 12 cups; look at it and wonder how many piles of three can you see? The answer is obtained by inspecting the three times table and finding 12 ÷ 3 = 4. 

· Same value: different appearance

Makes sure that pupils appreciate the different ways of representing division: When we write 

	
	4
	

	3
	12
	


It has the same value (different appearance) as 12 ÷ 3 = 4. 

· Preparatory work for a long division algorithm

The important thing about ‘division’ is for pupils to understand that  it is related to the ‘times tables’ ( see Maths script  2 : Introducing division). 

When you see

	
	
	

	3
	12
	


you search the three times table until you find twelve

	3
	×
	4
	=
	12
	
	

	3
	×
	5
	=
	15
	
	etc


How much is there here? Twelve.

	3
	×
	3
	=
	9

	3
	×
	4
	=
	12

	3
	×
	5
	=
	15


How much is there here? Twelve. Same value: different appearance. How many threes can  you see? Four. So we can write:

	
	4
	

	3
	12
	


When you see 

	
	

	3
	300

	
	


You look for 3 hundred.

	3
	×
	1
	=
	3


In your mathematical brain you can see 3 hundred.

	3
	×
	1
	=
	3


Here, you can see 3 hundred. How many threes can you see? One hundred.

So we can write:

	
	100

	3
	300


When you see 

	
	

	3
	150


You look for fifteen-ty

	3
	×
	5
	=
	15


In your mathematical brain you can see fifteen-ty
	3
	×
	5
	=
	15


Here you can see fifteen-ty. How many threes can you see? Five-ty.

So we can write:

	
	50

	3
	150


When we want to divide a number by three we look for the number in the three times table. Sometimes we ‘see’ that number in our mathematical brain.

            

Page 11: What …        you need to do to start               TLA10
Demonstrate how to calculate 462 ÷ 3 using the format illustrated in the Teaching Script. Keep emphasising the ‘mind picture’ of putting cups into piles of three.

Emphasise that since 462 cannot be found in the three times table we write it as:

400

  60

2 using the cards (Instructional object 3 as in Talks for Teachers 1) to emphasise ‘same value: different appearance.

The trouble now is that we cannot find 400, but we do rather like 300.

 Write

300

  60

2 but since this is not the same value as 462 insert the 1 so that it becomes

300 

160

    2. Now, unable to find 160 (sixteen-ty), but liking fifteen-ty, we write:

300

150

    2 and then insert the one to achieve ‘same value: different appearance’, write:

300

150

  12

it is now possible to identify 300; 150; 12 separately to ‘look at it and wonder how many piles of three’ you can see. 

The above notes indicate the algorithm but it needs to be taught by visualisation. At each stage indicate 462 imaginary cups on the maths table that are successively ‘moved’ to show:

462

400 and 60 and 2

300 and 160 and 2

300 and 150 and 12

so that each step in the algorithm is ‘seen’ with the imaginary cups. 

Page 11: So …          you can do these                    TLA11

Demonstrate how to do these examples. Your pupils will model the way you think about and do these examples as they complete the work.  


Page 12 : Now …       what can you do?            TLA12

Demonstrate how 467 ÷ 3 is done using the same scheme as 465 ÷ 3 in the previous exercise. This time, however, we get


                         so that we obtain 155 remainder 2

Your pupils will model the way you think about and do these examples as they complete the work.  

Page 12: Now …      you can practise   Exercise 7

This exercise practises work that has been done in the TLA’s. 

Pupils should do this work in Exercise Books. 

There are two main purposes for this Exercise:

· to create a neat record of work done

· to provide a resource for revision

You need to make judgements about the class in general and about individuals. Can they do they do this Exercise to a good standard without assistance? If not, demonstrate it while they model what you do. Do they need this done bit by bit, or will they do it well enough by initial demonstration then working alone? Perhaps some can do it without assistance while others need demonstration and modelling as a group.

Your priority in this work is for it to be done accurately as a record and for revision. Your assessment of this Exercise should be only of the assistance needed. Code this as shown below.

	Some will do this without assistance.
	W
	

	Some will need a large amount of assistance. 
	A
	

	Some will need a relatively little assistance. 
	a
	

	Some will achieve an accurate record only by copying.
	C
	


Page 12: and …              you can practise   Exercise 8

This exercise practises work that has been done in the TLA’s and in the previous Exercise. 

Pupils should do this work in Exercise Books. 

There are three main purposes for this Exercise:

· to create a neat record of work done

· to provide a resource for revision

· to assess what individuals can do without assistance

Your priority in this work is for it to be done accurately as a record and for revision and to assess individual attainment. Your assessment of this Exercise should be of the assistance needed and the score. Record the score as a fraction.  It will be necessary for some pupils to do corrections so that they maintain a resource for revision.

Your assessment of this Exercise should be of the assistance needed. Code this as shown below.

	Some will do this without assistance.
	W
	
[image: image12.wmf]n

N



	Some will need a large amount of assistance. 
	A
	
[image: image13.wmf]n

N



	Some will need a relatively little assistance. 
	a
	
[image: image14.wmf]n

N



	Some will achieve an accurate record only by copying.
	C
	C


Page 13:                     Miscellaneous Examples A          

Miscellaneous Examples A should be used as a test. It practises the range of work that has so far been practised as separate items. Putting a range of examples together places extra demands on pupils. Your judgement about your class may persuade you to do some revision, using working paper, before setting Miscellaneous Examples A.

Pupils should do this work in Exercise Books. 

There are four main purposes for Miscellaneous Examples A:

· to create a neat record of work done;

· to provide a resource for revision;

· to assess attainment;

· to provide an evidence base for diagnosis, discussion, target setting, individual learning plans, development plan, records of achievement and report writing.

Your priority in this work is for it to be done accurately as a record and for revision and to assess individual attainment. Your assessment should be of the assistance needed and the attainment score. Record the score as a fraction.  It will be necessary for some pupils to do corrections so that they maintain a resource for revision. Some pupils, still unable to do this work alone, will copy your answers as a record and receive as much further individual or group teaching as possible during this time. Clearly, your records will show that they scored zero.

Your record of pupils’ work in Miscellaneous Examples A should be of the assistance needed and the attainment. Code this as shown below. below (see Mark Sheet in Talks for Teachers: 1).

	Some will do this without assistance.
	W
	
[image: image15.wmf]n

N



	Some will need a large amount of assistance. 
	A
	
[image: image16.wmf]n

N



	Some will need a relatively little assistance. 
	a
	
[image: image17.wmf]n

N



	Some will achieve an accurate record only by copying.
	C
	0


Page 14:                     Miscellaneous Examples B    

Miscellaneous Examples B should be used as a test. It should be used some weeks after the completion of this booklet so that it provides a robust assessment of attainment and of each pupil’s response to the target setting following Miscellaneous Examples A. 

Pupils should do this work in Exercise Books. 

There are four main purposes for Miscellaneous Examples A:

· to create a neat record of work done;

· to provide a resource for revision;

· to assess attainment;

· to provide an evidence base for diagnosis, discussion, target setting, individual learning plans, development plan, records of achievement and report writing.

Your priority in this work is for it to be done accurately as a record and for revision and to assess individual attainment. Your assessment should be of the assistance needed and the attainment score. Record the score as a fraction.  It will be necessary for some pupils to do corrections so that they maintain a resource for revision. Some pupils, still unable to do this work alone, will copy your answers as a record and receive as much further individual or group teaching as possible during this time. Clearly, your records will show that they scored zero.

Your record of pupils’ work in Miscellaneous Examples B should be of the assistance needed and the attainment. Code this as shown below. below (see Mark Sheet in Talks for Teachers: 1).

	Some will do this without assistance.
	W
	
[image: image18.wmf]n

N



	Some will need a large amount of assistance. 
	A
	
[image: image19.wmf]n

N



	Some will need a relatively little assistance. 
	a
	
[image: image20.wmf]n

N



	Some will achieve an accurate record only by copying.
	C
	0


M





M





D





M





D





D





S





M





D





D





D





M





M





D





D





M





M





M





D





M





M





D





6 0





2





6 0





2





2





6 0





D





D





D














S





2





2





6 0





2





6 0





6 0





D





M





M





300


150


15


2








S





M





D





D





D





M





M








PAGE  
32

_1003296473

_1051155420

_1051155462

_1003296400

