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Introduction to Ratio and Percentage

This booklet of Teachers’ Notes accompanies the Pupil’s Booklet 3 Ratio and Percentage. 

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 )
Ratio and Percentage is a key topic. The Pupil’s Booklet contains notes and exercises. Each aspect of Ratio and Percentage  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 prior knowledge for this booklet (Ratio and percentage) has been introduced in Booklet 1 and rehearsed in different ways in Booklets 2. It is important, however, to revise the language and use of ‘pictures in the mind’ so that all pupils are able clearly to see the connections between this and previous 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.

Ratio and Percentage: learning outcomes
Discussion

The National Curriculum seeks to clarify some vocabulary that is often used rather loosely. Pupils are required to make a distinction between 'equation', 'formula', 'identity' and 'expression' and appreciate that letter symbols:

represent definite unknown numbers in equations;
represent defined quantities or variables in formulae; 

represent general, unspecified and independent numbers in identities; 
define new expressions or quantities (by referring to known quantities) in functions.

Ratio and Percentage clarifies the connection between fractions (as operators) and percentage in away that enhances the capacity of pupils to learn. Specifically, they are to become competent and confident in the use of fractional notation that allows a consistent image to be used of what is meant by, for instance, ‘Find six sevenths of …’ Technical language is introduced specifically to enable pupils to utilise the logic of the language. 

The ‘central concepts’ being engaged are:

· the logic of the language

· the operation ‘replace’

· fractions as operators

Ratio and Percentage: 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:

· Visualise fractions, for example 
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, as  the operator ‘smaller, 2 compared to 3’ and as ‘for every 3 you can see replace with 2’.

· Visualise fractions, for example 
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, as  the operator ‘bigge,: 3 compared to 2’ and as ‘for every 2 you can see replace with 3’.

· Visualise fractions, for example 
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, as  the operator ‘same, 3 compared to 3’ and as ‘for every 3 you can see replace with 3’.

· Recognise % as a hint to compare to 100 and therefore as an operator of the same type as a fraction.

These learning outcomes are related to the National Curriculum as specified below.
Key Stage 3

Numbers and the number system

2.
Pupils should be taught to:

Fractions

c)
use fraction notation; understand equivalent fractions, simplifying a fraction by cancelling all common factors; order fractions by rewriting them with a common denominator

Percentages

e)
understand that 'percentage' means 'number of parts per 100' and use this to compare proportions; interpret percentage as the operator 'so many hundredths of' [for example, 10% means 10 parts per 100 and 15% of Y means 15/100 X Y]

Ratio and proportion

f)
use ratio notation, including reduction to its simplest form and its various links to fraction notation

g)
recognise where fractions or percentages are needed to compare proportions; identify problems that call for proportional reasoning, and choose the correct numbers to take as 100%, or as a whole.

3.
Pupils should be taught to:

Number operations and the relationships between them

c)
calculate a given fraction of a given quantity, expressing the answer as a fraction; express a given number as a fraction of another; add and subtract fractions by writing them with a common denominator; perform short division to convert a simple fraction to a decimal

d)
understand and use unit fractions as multiplicative inverses [for example, by thinking of multiplication by 1/5 as division by 5, or multiplication by 6/7 as multiplication by 6 followed by division by 7 (or vice versa)]; multiply and divide a given fraction by an integer, by a unit fraction and by a general fraction

e)
convert simple fractions of a whole to percentages of the whole and vice versa, then understand the multiplicative nature of percentages as operators [for example, 20% discount on £150 gives a total calculated as £(0.8 X 150)]

f)
divide a quantity in a given ratio [for example, share £15 in the ratio 1:2]

Teaching Ratio and Percentage

The idea of ‘ratio’ is essential for everyone learning maths. It can be taught in ways that make it accessible for almost all pupils so that they become confident in their ability to visualise what are otherwise very difficult ideas. It has become fashionable to avoid the use of ‘ratio’ because it was hard to teach. The problem is that it cannot be ‘pointed to’. It is a relationship between two things. The purpose of Ratio and percentage is to use instructional objects, phrases and visualisation for such an abstract idea to be given a meaning for novices.

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

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: Fractions as operators linked to 

                                                           percentage


Page 3: What … you need to know to start  TLA1   

Maths makes sense when it can be visualised as actions linked to technical language. The central idea when studying ‘ratio’ is replace. This is a very simple action but it must be done properly. Act as the ‘boss’ who tells a ‘helper’ what to do. Go through this teaching sequence:

Put 3 cups on the maths table. Good.

Now. Pick up the 3 cups, get rid of them and replace them with a smaller number of cups.

How much on the maths table? Yes.

 You did that perfectly. When I say ‘replace’ you must pick up all the cups and get rid of them and then replace them.

The purpose of this insistence is to ensure that the ‘helper’ does not simply remove a cup to make the number of cups smaller. That is the act of ‘taking away’. ‘Replace’ must not be confused with ‘removal’.

Put 3 cups on the maths table. Good.

Now. Replace them with a bigger number of cups.

How much on the maths table? Yes.

Do another one.

Put 3 cups on the maths table. Good.

Now. Replace them with the same number of cups.

How much on the maths table? Yes


Page 3: What …      you need to do to start.            TLA2    

Using symbols is essential for maths. Pupils need help to appreciate what a symboI does.  It is not obvious. It is best represented as an instruction from ‘the boss’ to the ‘helper’. So far we have used speech for ‘replace / smaller’, ‘replace / bigger’ and ‘replace / same’. In this section the spoken symbol is discarded and a very visual symbol is used instead.

I want to give my orders to replace without talking. I want the rest of the class to help me. I need to teach you to work it what I am thinking. When I show you these two sticks and say: 

Compare this

to this                                          you say ‘smaller’.

But when I show you this


                              to this                        you say ‘bigger’.

And this

to this                                          is ‘same’.

For the sake of convenience of writing I will use an abbreviation for each of these pictures. When I write {smaller}, {bigger}, {same} please interpret this as the pair of sticks displayed to the class.

 Put 3 cups on the maths table. Good.

Now. [smaller].

How much on the maths table? Yes. You see.  You know what I am thinking because you are reading the sticks.

Put 3 cups on the maths table. Good.

Now. [bigger].

How much on the maths table? Yes. 

Put 3 cups on the maths table. Good.

Now. [same].

How much on the maths table? Yes. 


Page 4: So … what do you do?    TLA3     

I want to do some more replacing but there is a problem. If I show you this


to this                 you say ‘smaller’. But if  I show you this

                                                                             to this 

you still say ‘smaller’; but it is much smaller. That is not very mathematical. So I am going to show you these sticks.


If I show you this

                           to this                          you first of all say ‘smaller’ and then you say ‘2 to 3’. You say ‘smaller: 2 to 3’. 
Again for the sake of convenience I want to abbreviate the showing of the sticks to {smaller, 2 to 3}.

Now put 6 cups on the maths table.


When I show you this {smaller, 2 to 3} you say ‘smaller, 2 to 3’ and the helper knows we want to make the number of cups smaller. But this time it must be done very carefully [show the sticks] because, to make it smaller, every time you see three cups [wave the ‘three’ stick] you replace them with two cups [wave the ‘two’ stick]. So the helper does this:

[groups cups] 

then picks u p 3 cups and replaces them with 2 cups. Picks up the other three cups and replaces them with 2 cups.


How much on the maths table? Four.

We have shown 2 to 3 of 6 equals 4.


Page 5: So …     you can do these.                   TLA4

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


Page 6: Now …   what can you do?                TLA5
Emphasise that .3 has the same value as 3 / 10   so it is ‘smaller, 3 to ten’.


Page 6: So…       you can do this.                       TLA6
Demonstrate how to do examples of this type. Your pupils will model the way you think about and do these examples as they complete the work.  

Page 7: 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 8: 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: image4.wmf]n

N



	Some will need a large amount of assistance. 
	A
	
[image: image5.wmf]n

N



	Some will need a relatively little assistance. 
	a
	
[image: image6.wmf]n

N



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


Page 7     and …       you can practise Exercise 2


Your monitoring of the work in the previous Exercise will help you to decide how to use this one. If, in general, your class was still having significant difficulty as they summarised the work, then again set this exercise to be done under supervision. If, on the whole, they were able to make sense of the previous exercise, then use this one for independent practise (usually for homework) or as an exercise to increase their speed of response.

Part 2: Fractional parts linked to percentage


Page 8: What … you need to know to start  TLA7 

· Demonstrate that writing 5% is a hint to think ‘five compared to 100’ because 5 / 100 can be thought of as 

                                              five
5                 compared to


                                      

                        one                   hundred

· When you see 8 ÷ 3  think of 8 cups on the maths table.


 Look at it and wonder: how many piles of three can you see? 



Two, with two left over. We say: 8 ÷ 3 = 2 remainder 2

Page 8: What …    you need to do to start.    TLA8    

Show how ‘2 remainder 2’ has the same value as 
[image: image7.wmf]2
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 by using this Teaching Script:

When you see 8 ÷ 3 = 2 remainder 2 think of 



Remember you are being asked to think of piles of three like this


                             But this                is not a pile of three.

If you compare this         to this


You say ‘smaller, two to three’. And you write 
[image: image8.wmf]2

3

.

So, you can see that : 8 ÷ 3 = 2
[image: image9.wmf]2
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Demonstrate how to do examples of this type, including 100 / 99. Your pupils will model the way you think about and do these examples as they complete the work.


Page 8: So … what do you do?   TLA9  

Demonstrate how to use the above ideas to write down the calculation for 7% of 273. Use the Teaching Script below. Notice that it stops at the point when the nature of the calculation is written down. This is done to ensure that the focus is on making sense of what is happening when we deal with fractional quantities.

When you see 7% of 273 you know that 7% is ‘smaller, 7 to 100’. Put 273 cups on the table. For every 100 you can see you replace with 7. You can see 2
[image: image10.wmf]73

100

piles of 100.For every 100 you replace with 7. So you get 7 cups 2.73 times. You work out 7 × 2.73 = 

Page 9: So … you can do these.   TLA10

Demonstrate how to do examples of this type. Your pupils will model the way you think about and do these examples as they complete the work. Repeat the demonstration in the section above but this time complete the calculation using a calculator. This is because the point about this work is to make sense of what is happening when we calculate a percentage, the actual calculation (the multiplication) is not allowed to distract from the thinking. 

Page 9: 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 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 10: 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: image11.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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N



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


Part 3: Inverse operators linked to

                                                 percentage

Page 11: What …you need to know to start  TLA11    

Demonstrate using cups what we mean by 
[image: image14.wmf]3

5

of 10 = 6 so that its relationship with 
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 of 6 = 10 can be understood. Use the following Teaching Script.
Put 10 cups on the table.


Do this {smaller, 3 to 5}



You know that 
[image: image16.wmf]3

5

of 10 = 6

Remember what you have done. You have changed 10 into 6 by doing a 
[image: image17.wmf]5
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 job. Now think about the ‘opposite’. Suppose we want to change 6 into 10. What kind of job do we do? Look at the last picture. You can see three cups and three cups. Replace each ‘three’ with five and you get ten. The job we do is closely linked to the 
[image: image18.wmf]3
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 job we used before. The new job is 
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. We call  
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 the inverse of 
[image: image21.wmf]3
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.

Page 11: What … you need to do to start.TLA12   

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


Page 12: So … you can do these.             TLA13

Demonstrate how to look at 
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15
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of

=

and see that it implies 
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9

15

of

=

. Also demonstrate how to check 
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9
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of

=

. 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 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 13: 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: image25.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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N



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


Page 14:                     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
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N



	Some will need a large amount of assistance. 
	A
	
[image: image29.wmf]n

N



	Some will need a relatively little assistance. 
	a
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N



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


Page 15:                     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
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N



	Some will need a large amount of assistance. 
	A
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	Some will need a relatively little assistance. 
	a
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	Some will achieve an accurate record only by copying.
	C
	0
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