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Introduction 
 

Why Numeracy? 

 

“Numeracy is a skill for life, learning and work. Having well developed numeracy 

skills allows young people to be more confident in social settings and enhances 

enjoyment in a large number of leisure activities.” 

Curriculum for Excellence 

 

Our Aim 
 

At Jordanhill School we believe that it is essential to promote numeracy across all 

curricular areas in a consistent, coherent and efficient way. We appreciate that 

numeracy is not simply a subset of Mathematics; it is a life skill which permeates and 

supports all areas of learning.  

 

 

How Will This Booklet Help? 

 

This booklet has been developed primarily to encourage effective learning and 

teaching methodologies in numeracy. It is our hope that it will provide guidance to all 

staff, pupils and parents on how basic numeracy topics are delivered within the 

Mathematics department. Examples have been included which incorporate the work 

of subjects other than Mathematics, such as Science, Design and Technology, Art and 

Geography, amongst others. We have also included areas of Mathematics which, 

although not classed as numeracy, appear frequently in the work of other departments. 

 

For staff, reference can be made to the material contained here-in prior to delivering a 

numeracy topic. It is also hoped that pupils and parents will refer to this booklet 

should uncertainty arise when completing homework or revising for an assessment. 

 

 

Why More Than One Method? 

 

You will find that in some topics more than one method has been included. The 

method used to solve a problem will depend on how difficult it is and the numbers 

involved. Moreover, both calculator and non-calculator (mental) methods have been 

included in a number of cases. We cannot stress enough how important it is that 

pupils work hard to develop their mental skills rather than look for a calculator at the 

earliest opportunity. 

 

 

What Else Can Be Done To Improve Numeracy? 

 

Practice! Mathematics and numeracy are practical subjects. Without practice it is very 

difficult to fully comprehend the methods and strategies required to apply numeracy 

across the curriculum and in life beyond school. It is often the case that one area of 

numeracy relies upon another; therefore it is imperative that solid foundations are 

established early in a child’s education upon which to build the essential skills 

required to be confident in numeracy.    
 

We hope you find this booklet useful; happy reading! 
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Curriculum for Excellence Levels 
 

The table below is a guide to the Curriculum for Excellence Level at which a pupil 

should expect to see the topics covered within this booklet in their Primary or 

Mathematics class. However, please be aware that pupils may experience numeracy 

topics across the curriculum at different times and not always in the depth covered 

herein. 

 

(Details of a Curriculum for Excellence can be found at www.ltscotland.org.uk.) 

Topic Early First Second Third Fourth 

Place Value � � � � � 

Addition � � � � � 

Subtraction � � � � � 

Multiplication from 1 to 10  � � � � 

Multiplication by a multiple of 10  � � � � 

Long multiplication   � � � 

Division  � � � � 

Integers   � � � 

Order of operations   � � � 

Fractions � � � � � 

Equivalent fractions  � � � � 

Fractions of a quantity  � � � � 

Mixed numbers and improper 

fractions 
   � � 

Adding and subtracting fractions    � � 

Multiplying fractions     � 

Dividing fractions     � 

Decimals  � � � � 

Percentages   � � � 

Rounding   � � � 

Significant figures    � � 

Scientific notation    � � 

Ratio    � � 

Proportion    � � 

Time � � � � � 

Angles   � � � 

Coordinates   � � � 

Scale and grid references   � � � 

Averages    � � 

Graph Work  � � � � 

Equations    � � 

Formulae    � � 

Measurement � � � � � 
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Place Value 

 

Place value defines our counting system. 

 

 

Hundreds 

 

Tens 

 

Units 

Decimal 

Point 

 

Tenths 

 

Hundredths 

6 1 5 . 8 3 

 

This is the number six hundred and fifteen point eight three. 

 

Note that the decimal point is located between the units and tenths columns and does 

not move. 

 

Multiplication by 10, 100 and 1000 

 

For multiplication by 10, 100 and 1000 the digits move to the left by 1, 2 and 3 

places, respectively. 

 

 

 

 

Thousands 

 

Hundreds 

 

Tens 

 

Units 

Decimal 

Point 

 

Tenths 

 

Hundredths 

   5 . 8 3 

  5 8 . 3  

 5 8 3    

5 8 3 0    

 

 

 

Division by 10, 100 and 1000 

 

For division by 10, 100 and 1000 the digits move to the right by 1, 2 and 3 places, 

respectively. 

 

 

 

 

Hundreds 

 

Tens 

 

Units 

Decimal 

Point 

 

Tenths 

 

Hundredths 

 

Thousandths 

5 8 3     

 5 8 . 3   

  5 . 8 3  

  0 . 5 8 3 

 

 

The pattern continues in this way for powers of 10 larger than 1000. Moreover, we do 

not say “add a zero” for multiplication and “take off a zero” for division as this can 

cause significant problems when decimals are involved. 

 

( 10)×  

( 1000)×  
( 100)×  

( 1000)÷  
( 100)÷  

( 10)÷  
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1

7 9 3 4

 2 7 8

         2

+ 1 1

7 9 3 4

 2 7 8

       1 2

+ 1 1 1

7 9 3 4

 2 7 8

     2 1 2

+ 1 1 1

7 9 3 4

 2 7 8

 8  2 1 2

+

Addition 
 

Written Method 

 

When adding numbers, ensure that they are lined up correctly according to their place 

value. Start at the right hand side, write down the units and then carry tens to the next 

column on the left. 

 

Example Add 7934 and 278 

 

 

 

                                

                                                       

               

 

 

 

 

 

Mental Strategies 

 

This is not an exhaustive list of mental strategies for addition and which strategy you 

choose may vary depending on the question. 

 

 

Example Find 38 + 57 

 

 

Method 1 Add tens, add units and add together. 

 

  30 + 50 = 80  8 + 7 = 15  80 + 15 = 95. 

 

 

Method 2 Split one number into units and tens and then add in two steps. 

 

  38 + 50 = 88  88 + 7 = 95. 

 

 

Method 3 Round up one number to the next ten and then subtract. 

 

  38 + 60 = 98 (60 is 3 too many so now subtract 3) 

 

  98 – 3 = 95. 

 

 

 

 

 

 

 

 

4 + 8 = 12 3 + 7 + 1 = 11 9 + 2 + 1 = 12 7 + 1 = 8 
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8

9
311 4 13

-    4   2  5

   8  7   1  8

Subtraction 
 

Written Method 

 

After aligning digits by their place value we use decomposition for subtraction; we do 

not use “borrow and pay back”. 

 

 

Example Subtract 425 from 9143 

 

    

    

 

 

 

 

This subtraction was completed using the following steps: 

 

1) In the units column try 3 subtract 5 – we can’t do this here 

2) From the tens column we have exchanged 1 ten for 10 units (i.e. 40 becomes  

30 + 10 units) 

3) The 10 units are added on to the units column to make 13 – 5 = 8 

4) The subtraction in the tens column is now 3 – 2 = 1. 

5) We repeat this process in the hundreds column to complete the subtraction.  

 

 

Mental Strategies 

 

Example Calculate 82 - 67 

 

Method 1 “Count On” 

 

 

 

 

 

  3 + 10 + 2 = 15. 

 

Method 2 Decompose the number to be subtracted 

 

  67 = 60 + 7   so subtract 60 then subtract 7 

 

  82 – 60 = 22  22 – 7 = 15. 

67 70 80 82 

+ 3 + 10 + 2 
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Multiplication from 1 to 10 

 

It is essential that every pupil can recall basic multiplication tables from 1 to 10 

readily. 

 

×  1 2 3 4 5 6 7 8 9 10 

1 1 2 3 4 5 6 7 8 9 10 

2 2 4 6 8 10 12 14 16 18 20 

3 3 6 9 12 15 18 21 24 27 30 

4 4 8 12 16 20 24 28 32 36 40 

5 5 10 15 20  30 35 40 45 50 

6 6 12 18 24 30 36 42 48 54 60 

7 7 14 21 28 35 42 49 56 63 70 

8 8 16 24 32 40 48 56 64 72 80 

9 9 18 27 36 45 54 63 72 81 90 

10 10 20 30 40 50 60 70 80 90 100 

 

 

 

Mental Strategies 

 

Example Calculate 27 8×  

 

Method 1 Decompose any number larger that one digit. 

 

  27 = 20 + 7 so multiply 8 by 20 then 8 by 7 and add 

 

  20 8 160× =   7 8 56× =  

 

  Therefore 27 8 160 56× = +  

          216=  

 

Method 2 Round to the nearest 10. 

 

  30 8 240× =  but 30 is three lots of 8 too many so subtract 3 8 24× =  

 

  240 – 24 = 216. 

5 8 40× =  

25 
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Multiplication by a Multiple of 10 

 
It is relatively easy to multiply by 10, 100, 1000 etc (see page 5). Therefore, given a 

calculation which involves multiplication by a multiple of 10 (40, 600, 3000 etc) we 

can quickly complete our calculation in two steps by deconstructing the number. This 

is often referred to as the “two step method”. 

 

Examples  

 

1. Calculate 14 50×  

 

  50 5 10= ×     so 

  

   14 5 70× =   and        70 10 700× =  

 

 

 

   

2. Find 6 7 4000⋅ ×  

 

  4000 4 1000= ×  so 

 

   6 7 4 26 8⋅ × = ⋅  and   26 8 1000 26⋅ × = 800  

   

  

 

 

Long Multiplication 

 
For long multiplication we multiply by the units and then by the tens before adding 

the resulting answers. (For numbers larger than two digits the process continues in the 

same way.) 

 

Examples 

 

 1. Calculate 65 27×  

 

   6 5 

           × 2 7 

           4 5 5         65 7×  

     + 1 3 0 0        65 20×  

        1 7 5 5 

 

2. Calculate 413 59×  

 

  4 1 3   

                                  ×   5 9 

                                 3 7 1 7     413 9×  

                           + 2 0 6 5 0     413 50×  

      2 4 3 6 7 

 

Multiply by 5 Multiply by 10 

Multiply by 4 Multiply by 1000 
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1 2

0 3  5

5 1 7 5

5 1 2

0 7 2 3

7 5 0 6 1 1 3 2

1 4  7  5

4 5 9 0 0

⋅

⋅
1

1 4 r 3

4 5 9     

Division 

 

Division can be considered as the reverse process of multiplication. For example, 

 

  2 3 6× =  so 6 2 3÷ =   and  6 3 2÷ = . 

 

Essentially division tells us how many times one number (the divisor) goes into 

another (the dividend). From above, 2 goes into 6 three times and 3 goes into 6 two 

times. The answer from a division is called the quotient. For more difficult divisions 

we use the division sign: 

 

11111111111  

 

We start from the left of the dividend and calculate how many times the divisor 

divides it. This number is written above the division sign. If the divisor does not 

divide the digit exactly then the number left over is called the remainder.  If there is a 

remainder then it is carried over to the next column and the process is repeated. If 

there is no remainder then we move directly on to the next column.  

 

At the end of the dividend if there is still a remainder then in the early stages pupils 

are expected to write the remainder after the quotient, however, as a pupil progresses 

we expect the dividend to be written as a decimal and the remainder to be carried into 

the next column. It is important that digits are lined up carefully. 

 

Examples 

 

  1. 2 86   →    

43

2 86    

 

  2. 

232

3 696   3.  

 

  

  4.   5.      or   

  

  

Note that the zero at the beginning of the quotient for examples 3 and 4 is not 

necessary as 035 = 35 and 0723 = 723. 

 

Division by a Multiple of 10 

 

Long division is no longer part of the Curriculum, however pupils are expected to 

divide by multiples of 10. The method is similar to that outlined in the previous page. 

 

Example  Calculate 1020 60÷ . 

 

   60 = 6 10×  so divide by 6 and divide by 10 (in any order). 

 

1020 10÷ = 102          and 

17

6 102             therefore     1020 60÷ =17. 

dividend divisor 

quotient 

4 

8 divided by 2 is 4 

6 divided by 2 is 3 with no remainder. 

1 divided by 5 is zero with remainder 1 so the 

1 is carried to the 7. The next calculation is 17 

divided by 5 which is 3 remainder 2. Carry the 

2 and then complete with 25 divided by 5 

(early stages) (later stages) 
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2 3 -2 -3 0 1 4 5 -1 -4 -5 

Integers 
 

Despite common misconceptions in young children, the first number is not zero! The 

set of numbers known as integers comprises positive and negative whole numbers and 

the number zero. Negative numbers are below zero and are written with a negative 

sign, “ – ”. Integers can be represented on a number line. 

 

 

 

 

Integers are used in a number of real life situations including temperature, profit and 

loss, height below sea level and golf scores. 

 

Adding and Subtracting Integers 

 

Consider 2 + 3. Using a number line this addition would be “start at 2 and move right 

3 places”. Whereas 2 – 3 would be “start at 2 and move left 3 places”. Picturing a 

number line may help pupils extend their addition and subtraction to integers. 

 

Examples 

 

1.      -4 + 3      start at -4 and move   2.    -8 + 10  start at -8 and move 

     =  -1  right 3 places.        = 2   right 10 places. 

 

3.      -5 – 2 start at -5 and move   4.    -11 – 7 start at -11 and move 

      = -7 left 2 places.        = -18 left 7 places. 

  

Now consider 2 + (-3). Here we read “start at 2 and prepare to move right but then 

change direction to move left 3 places because of the (-3). Therefore, 2 + (-3) = -1 and 

we could rewrite this calculation as   

         2 + (-3) 

     =  2 – 3 

     =  -1. 

 

Similarly, 2 – (-3) can be read as “start at 2 and prepare to move left but instead 

change direction because of the (-3) and move right 3 places”. So 2 – (-3) = 5 and we 

can write our calculation as   

   2 – (-3) 

     = 2 + 3 

     = 5. 

 

Therefore, for any positive number b,  

 

 

Examples 

 

1.   4 + (-6)  2.  -7 + (-8) 3.  -11 + (-5)   4.  6 – (-4)   5. -3 – (-5)  6. -8 – (-2)     

  = 4 – 6    = -7 – 8   = -11 – 5     = 6 + 4    = -3 + 5   = -8 + 2 

  = -2     = -15    = -16      = 10     =  2     = -6  

 

7. What is the difference in temperature between -14
o
C and -51

o
C?  

           

a + (-b) = a – b  and  a – (-b) = a + b. 

  -14 – (-51)  

= -14 + 51 

= 37
o
C 
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Order of Operations (BODMAS) 

 
Calculations which involve more than one operation (addition, subtraction, 

multiplication or division) have to be completed in a specific order.  

 

For example, what is the value of  3 5 2+ × ? 

 

Two suggestions are  8 2 16× =   and 3 + 10 = 13.   

 

 

 

The correct answer is 13. 

 

The mnemonic BODMAS helps us to remember the correct order to do calculations 

in. 

 

Brackets 

Of 

Division 

Multiplication 

Addition 

Subtraction 

 

Brackets means tidy up anything inside brackets whilst the “of” refers to fractions and 

percentages (see later). Finally, the division and multiplication have equal priority as 

do the addition and subtraction.  

 

From the example above, BODMAS tells us that we must do the multiplication 5 2×  

before adding the answer to the 3. 

 

Scientific calculators are generally programmed to follow these rules, however basic 

calculators may not and therefore caution must be exercised when using them. 

 

Examples 
 

 1.    25 18 3− ÷   division first 

  = 25 6−   then subtraction 

  = 19. 

 

 2.   ( )4 3 8 2+ + ×  brackets first  

  4 11 2= + ×   then multiplication 

  4 22= +   then addition 

  26= .   

 

 3.    ( )230 2 1 3 4− + × +  brackets first  2(2 2 2)= ×  

  30 5 3 4= − × +  then multiplication 

30 15 4= − +  addition and subtraction have equal priority so 

15 4= +  do either next then the last one. 

19.=   

 

Calculating 

3 + 5 first 

Calculating 

5 2×  first 
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60 30

72 36

15

18

5
.

6

=

=

=

   

Fractions 
 

A fraction tells us how much of a quantity we have. Every fraction has two parts, a 

numerator (top) and a denominator (bottom). 

 

Examples  

  

 1.    
2

5
 

 

 

  This is the fraction two fifths which represents two out of five. 

 

 2. What fraction of the rectangle is shaded? 

 

 

 

 

 

 

  There are 9 parts shaded out of 18 so the fraction is 
9

18
. 

 

Equivalent Fractions 

Equivalent fractions represent the same amount. In Example 2 above we said that  
9

18
 

of the rectangle is shaded but we could also have said that 
1

2
 is shaded. That is, 

9 1

18 2
= . 

 

To find equivalent fractions we divide both the numerator and the denominator of the 

fraction by the same number. (Ideally this is the highest common factor, HCF, of the 

numbers, i.e. the highest number which can divide each number with no remainder.) 

In the example above we divided by 9. We always aim to write fractions in the 

simplest possible form. 

 

Examples 
 

 1. (a) 
6

10
   =   

3

5
   b) 

35

63
   =   

5

9
   

 

 

2. Simplify  
60

72
. 

  

 

 

 

numerator 

denominator 

÷ 2 

÷ 2 ÷ 7 

÷ 7 

HCF of 6 

and 10 is 2 
HCF of 35 

and 63 is 7 

Here it is harder to spot the HCF of 60 and 

72 which is 12 so we have had to repeat 

the process with lower common factors. 
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If the numerator of the fraction is one 

then we can stop here as multiplying any 

term by one leaves it unchanged. 

Fraction of a Quantity 

 
Throughout fraction and percentages work the word “of” represents a multiplication. 

 

To find a fraction of a quantity you divide by the denominator and multiply by the 

numerator. If it is possible to simplify the fraction first by finding an equivalent 

fraction then this will make the calculation easier. 

 

Examples 
 

 1. Find 
1

2
 of 30.   2. Find 

1

3
of 219. 

 

  
1

2
 of 30 = 30 ÷ 2    

1

3
of  219 = 219 ÷ 3 

  =15.         = 73. 

 

 

 

 

 

 

 3. Calculate 
3

4
 of 64   

   

  
1

4
of 64 = 64 ÷ 4       

 = 16 

            

  
3

4
of 64 = 3 ×

1

4
of 64    

    = 3 × 16         

    

 = 48.        

       

4. Find 
8

20
 of 500. 

   

8 2

20 5
=  so now find 

2

5
 of 500. 

 

  
1

5
 of 500 = 500 ÷  5 

    = 100 

 

2

5
 of 500 = 2 × 100  

    = 200. 

 

Find 
1

4
 then multiply by 3 (the 

numerator) to get 
3

4
. 

Use equivalent fractions 

to simplify 
8

20
 then find 

1

5
 and multiply by 2 to 

get 
2

5
. 
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Mixed Numbers and Improper Fractions  

 
• If the numerator of a fraction is smaller than the denominator then the fraction 

is called a proper fraction.  

• If the numerator is larger than the denominator then the fraction is an improper 

fraction. 

• If a number comprises a whole number and a fraction then it is called a mixed 

number. 

 

Examples 

3

4
 is a proper fraction,        

11

2
 is an improper fraction, 

1
2

3
 is a mixed number. 

 

Conversion Between Mixed Numbers and Improper Fractions 

 

To write an improper fraction as a mixed number we calculate how many whole 

numbers there are (by considering multiples of the denominator) and then the 

remaining fraction part. 

 

Examples  

1.     
11

2
 = 

10 1

2 2
+    

             = 
1

5
2

. 

 

 2.     
14 12 2

3 3 3
= +  

               = 
2

4
3

. 

 

3.     
31 28 3

4 4 4
= +  

  = 
3

7
4

.  

Conversely, to write a mixed number as an improper fraction we convert the whole 

number to a fraction and then add the existing fraction on. 

 

Examples 
 

 1.  
1 2 3 1

2
3 3 3

×
= +   2.  

2 12 5 2
12

5 5 5

×
= +   3.   

3 6 7 3
6

7 7 7

×
= +  

                       
6 1

3 3
= +     

60 2

5 5
= +    

42 3

7 7
= +  

           
7

3
= .             

62

5
= .               

45

7
= . 

If we are given mixed numbers in a question with multiplication or division then we 

change the mixed number to an improper fraction before undertaking the calculation. 

We can also do this for addition or subtraction or treat the whole and fraction parts 

separately. 

The highest multiple of 2 below 11 is 10 so the 

whole number must be 
10

5
2

= with 
1

2
 left over. 

The highest multiple of 3 below 14 is 12 so the 

whole number must be 
12

4
3

= with 
2

3
 left over. 

The highest multiple of 4 below 31 is 28 so the 

whole number must be 
28

7
4

= with 
3

4
 left over. 
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3 1

2 3
4 5

+     6.    
4 1

5 1
7 4

−  

= 
3 1

(2 3)
4 5

 
+ + + 

 
        

4 1
(5 1)

7 4

 
= − + − 

 
 

19
5 .

20
=          = 

9
4

28
. 

Adding and Subtracting Fractions 
 

When adding and subtracting fractions, the denominators of the fractions must be the 

same. If the denominators are different then we find the lowest common multiple of 

the denominators (the lowest number in both times tables) and use equivalent 

fractions (see page 13).  

 

Examples 

  1. 
1 1

2 4
+    

           = 
2 1

4 4
+  

         = 
3

4
.  

 

 

2. 
3 1

5 3
+   

        = 
9 5

15 15
+  

        = 
14

15
.  

 

3. 
4 2

7 5
−      4.    

2 5

3 12
−  

         = 
20 14

35 35
−        = 

8 5

12 12
−  

         = 
6

35
.        = 

3

12
 

          = 
1

4
. 

 

5.   
3 1

2 3
4 5

+     6.     
4 1

5 1
7 4

−  

 

11 16

4 5

55 64

20 20

119

20

19
5 .

20

= +

= +

=

=

        

 

 

OR 5.  

The lowest common multiple (LCM) of 2 and 4 is 4 

so this is our new denominator for both fractions. 

 

Now add the numerators to find out how 

many quarters you have. 

LCM of 5 and 3 is15 

LCM of 7 and 5 is 35 LCM of 3 and 12 is 12 

Always simplify a 

fraction as far as 

possible. 

39 5

7 4

156 35

28 28

121

28

9
4 .

28

= −

= −

=

=

 

Be careful using 

this method. If, 

after subtraction, 

you get a negative 

fraction you must 

subtract it from 

the whole 

number. 
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Multiplying Fractions 

 
When multiplying a fraction by a whole number it can be useful to write the whole 

number as a fraction. For example, 2 = 
2

1
 and 3 = 

3

1
. 

 

Consider the following diagrams 

 

 

  

 

Here we have 
1

3
shaded in each rectangle, therefore altogether we have four lots of 

1

3
shaded. That is, we have 

1 1 1 1 4
.

3 3 3 3 3
+ + + =  

 

We could also have written this calculation as  

  
1

4
3

×  = 
4 1

1 3
×  

= 
4

.
3

 

Similarly, un-shaded we have 4 lots of 
2

3
 which is

2 2 2 2 8

3 3 3 3 3
+ + + = . 

As a multiplication this is  

     
2 4 2

4
3 1 3

× = ×  

              = 
8

3
. 

 

These examples demonstrate that when multiplying fractions we simply have to 

multiply the numerators together and multiply the denominators together. 

 

 

 

Examples 

 

1.   
2 4

7 9
×    2. 

4 3
5

7 10
× ×    3. 

2 2
2 4

5 3
×

  

         = 
2 4

7 9

×

×
            = 

4 3 5

7 10 1
× ×             = 

12 14

5 3
×  

         = 
8

63
.                       = 

60

70
             = 

168

15
 

                     = 
6

7
.                      = 

56

5
 

                  =
1

11
5

.
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Dividing Fractions 
 

Consider the following diagrams. 

 

 

 

 

 

 

When we half 
1

4
we divide it by 2 to get the answer

1

8
. Dividing by 2 is the same as 

multiplying by 
1

2
, therefore, we can write 

1 1 2
2

4 4 1
÷ = ÷  

        = 
1 1

4 2
×  

        = 
1

8
.    

 

 

 

 

 

Examples 
 

1.    
1 1

2 4
÷  

 = 
1 4

2 1
×  

 = 
4

2
 

 =  2. 

 

 

2.    
2 3

5 5
÷    3. 

6 3

7 2
÷    4. 

3 5
3 2

5 8
÷  

 
2 5

5 3
= ×             

6 2

7 3
= ×     

18 21

5 8
= ÷  

 
10

15
=              

12

21
=     

18 8

5 21
= ×  

 
2

.
3

=              
4

7
= .    

144

105
=  

          
39

1
105

=  

      
13

1
35

= . 

Now half the one 

quarter that is 

 

shaded. 

This example demonstrates that to divide by a fraction we multiply by the 

reciprocal of the dividing fraction (what we get when we turn it upside down). 

 

4

1
is the reciprocal of 

1

4
 and our calculation is now 

a multiplication. 
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Complete 

the column 

with a zero 

Decimals 
 

The value of a digit in a decimal, or decimal fraction, is determined by place value. 

This enables us to convert between decimals and fractions. 

 

Examples 

 

1. For the decimal 0 614⋅ , 

 

  U  .  Tenths  Hundredths  Thousandths  

  0   . 6   1   4   

 

  6 can be written as 
6

10
; 1 as 

1

100
 and 4 as 

4

1000
. 

 

Therefore, an alternative way of writing 0 614⋅  would be 

 

   
6 1 4

10 100 1000
+ +  

600 10 4

1000 1000 1000

614

1000

307
.

500

= + +

=

 
= 
 

 

 

 2. 
8

0 8
10

⋅ =  3. 
92

0 92
100

⋅ =   4. 
428

0 428
1000

⋅ =  

         
4

5
= .           

23

25
= .    

107

250
= . 

 

To convert a fraction back in to a decimal you simply divide the numerator by the 

denominator. From above, 

 

307 500 0 614÷ = ⋅ ,   4 5 0 8÷ = ⋅ ,     23 25 0 92÷ = ⋅ ,  107 250 0 428÷ = ⋅ . 

 

Decimals and Arithmetic 

 

Be careful with basic decimal calculation that you align the decimal points.  

 

Examples 

 

1.  2 4 1 93⋅ + ⋅   2. 3 14 1 82⋅ − ⋅   3.  4 17 6⋅ ×   4. 10 5 2⋅ ÷           

 

 2 40⋅           3 14⋅                     4 17⋅       

 

          

(See rules of adding fractions) 

+  1 93⋅  

4 ⋅ 33 

1 ⋅ 82 

1 ⋅ 32 

×  −  6 

25 02⋅  

5 25

2 10 50

⋅

⋅  

If you have a remainder at the end of a 

calculation, add a zero on to the end 

of the decimal and continue with the 

calculation. 

1 
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Percentages 
 

Percent refers to “out of 100”.   

 

Example As a fraction, 48% = 48 out of 100  

                    = 
48

100
 

                    
12

25
= . 

 

  As a decimal,  48% = 
48

100
 

            = 48 ÷ 100 

            = 0 48⋅ . 

 

Pupils are expected to know these commonly used percentages as fractions and 

decimals: 

 

Percentage Fraction Decimal 

 

1% 
1

100
 

 

0 01⋅  

 

10% 
1

10
 

 

0 1⋅  

 

20% 
1

5
 

 

0 2⋅  

 
1
3

33 % 

1

3
 

 

0 333 0 3⋅ = ⋅
i

…  

 

50% 
1

2
 

 

0 5⋅  

 
2
3

66 % 

2

3
 

 

0 666 0 6⋅ = ⋅
i

…  

 

75% 
3

4
 

 

0 75⋅  

 

To convert a decimal to a percentage multiply the decimal by 100%. 

 

Example 0 71 0 71 100⋅ = ⋅ × % 

           = 71% 

 

Given a fraction, find the associated decimal via dividing the numerator by the 

denominator and then multiply by 100%. 

 

Example 
4

4 5
5

= ÷  

      0 8 100= ⋅ × % 

      80= %. 
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Finding a Percentage 

 

Given a scenario we can find the associated percentage by writing the information as 

a fraction and then using the conversions on the previous page. In PE pupils may be 

asked to find out how successful they have been in an activity and then convert the 

successful attempts into a percentage to track their progress. 

 

Examples  
 

1. In a class of 30 pupils there are 12 girls. What percentage of the class 

are girls? 

 We have 12 girls out of 30 in total so the fraction is
12

30
. 

 As a percentage, 
12

12 30
30

= ÷  

            0 4= ⋅  

            = 40%.   (Multiply decimal by 100%) 

 

2. Alan practices scoring goals from the penalty spot in Football. From 80 

attempts he is successful 49 times. What is Alan’s success rate as a 

percentage? 

  Alan’s success rate is 
49

49 80
80

= ÷  

                   = 0 6125⋅  

                       = 61 25⋅ %        (Multiply decimal by 100%) 

                     = 61%       rounded to the nearest percent. 

 

Percentage Increase/Decrease 
 

If we are told how much a quantity has increased or decreased by and want to convert 

this to a percentage of the original value we find out how much the increase or 

decrease is and then divide it by the original amount. This is also true of profit and 

loss. 

 

Examples 
 

1. A plant grown in a Biology classroom measured 52cm when it was 

planted. Six months later it measured 68cm. Calculate the percentage 

increase in the height of the plant based on its height when planted. 

 

 Increase is 68 – 52 = 16 cm.  
16

0 31
52

= ⋅  to 2 d.p. 

                 = 31%.  

 

2. A car bought four years ago for £9 250 has just been sold for £1 500. 

Calculate how much money the owner has lost as a percentage of its 

cost price. 

Loss is 9 250 – 1 500 = £ 7 750. 
7750

0 84
9250

= ⋅  to 2 d.p. 

               = 84%.

Original height 
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(See fraction of a quantity)  

Percentages – Non-Calculator/Mental Strategies 
 

This is not an exhaustive list of strategies and the method you use may vary from one 

example to the next. 

 
Method 1 Equivalent Fractions 

 

Example In a survey of 200 pupils, 75% had a games console. How many pupils 

is this? 

 

75% = 
75

100
      

        = 
3

4
     so we now want to find 

3

4
of 200.  

1

4
of 200 = 200 ÷ 4   

3

4
of 200 = 3 ×50 

    = 50        = 150. 

 

 150 pupils had a games console. 

 

Method 2 Using 1% 
  

  Recall that 1% = 
1

100
 so to find 1% we divide by 100. 

 

Example Jenny’s annual salary is £28 000. If she gets a pay rise of 3% what is 

her new annual salary? 

 

 1% of 28 000 = 28 000 ÷ 100 

             = £280 

 

 Now 3% = 3 × 1% 

      = 3 × 280  

      = £840. 

 

 Jenny’s new salary is £28 000 + £840 = £28 840. 

 

Method 3 Using 10%  

 As 10% = 
1

10
(when simplified) to find 10% we divide by 10. 

 

Example A jacket is marked as 40% off in a sale. If the jacket originally cost 

£220, what is its sale price? 

 

 10% of £220 = 220 ÷ 10   40% = 4 × 10% 

                    = £22        so           = 4 × 22 

                = £88. 

   

 The sale price of the jacket is £220 - £88 = £132. 
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Percentages – Non-Calculator/Mental Strategies (cont.) 

 
We can combine two or more of the methods outlined above 

 

Examples 

 

1. During a tennis training session Andy hit 180 first serves. Of these, 

55% were good serves. How many good serves did Andy have?  

  

 50% = 
1

2
,  

1

2
 of 180 = 180 ÷ 2 

             = 90. 

 

 10% of 180 = 180 ÷ 10 

                     = 18 

  

 5% of 180 = 18 ÷ 2 (as 5% is one half of 10%) 

        = 9 

 

 So 55% of 180 = 50% + 5% 

    = 90 + 9 

    = 99. 

 

 Andy served 99 good first serves. 

 

 2. A bag of flour normally holds 1kg of flour. In a special offer, the bag 

has an additional 12 5⋅ % extra free. How much flour is there in this 

bag? 

 

    10% of 1kg = 10% of 1 000g 

                        = 1 000 ÷ 10 

                                            = 100g 

 

   1% of 1 000g = 1 000 ÷ 100     2% of 1 000g = 2 × 1% 

            = 10g      so                          = 2 × 10 

            = 20g    

   0 5⋅ % = 
1

2
of 1% 

     = 10 ÷ 2 

     = 5g 

 

   Therefore, 

 

   12 5⋅ % = 10% + 2% + 0 5⋅ % 

      = 100 + 20 + 5 

      = 125g 

 

   In total there is 1 000g + 125g = 1 125g  

         = 1 125⋅ kg of flour in the bag. 
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Percentages on a Calculator 

 
When calculating a percentage on a calculator we do not use the % button due to 

inconsistencies between models. Instead, we convert the percentage to a decimal by 

dividing it by 100. 

 

Examples 
 

1. A train company decides to decrease its prices by 4 5⋅ %. How much 

would a journey which originally cost £16 35⋅  now cost? 

 

 4 5⋅ % of £16 35⋅ = 4 5 100 16 35⋅ ÷ × ⋅  

        = £ 0 74⋅          round money to the nearest penny. 

 

 The new price of the journey is £16 35⋅ - £ 0 74⋅ = £15 61⋅ . 

 

2. A bank offer a savings interest rate of 2 3⋅ % p.a.. If £3 000 is 

deposited in the savings account and no money is withdrawn, how 

much would be in the account after two years? 

 

  (The abbreviation p.a. stands for per annum and refers to every year.) 

    

  First year: 2 3⋅ % of 3 000 = 2 3 100 3⋅ ÷ ×  000 

        = £69 

   

Total after first year is £3 000 + £69 = £3 069. 

 

  Second year: 2 3⋅ % of £3 069 = 2 3 100 3⋅ ÷ ×  069 

          = £ 70 59⋅   to the nearest penny 

 

Total after two years is £3 069 + £ 70 59⋅  = £3139 59⋅ . 

 

Alternatively, once pupils are comfortable with the standard method outlined above 

they may be introduced to the method of finding a single multiplier. 

 

Examples Using the examples above, 

 

1. New percentage = 100% - 4 5⋅ %          Multiplier = 95 5⋅ % 100÷  

               = 95 5⋅ %            so    = 0 955⋅  

                    

      New price = 16 35⋅ 0 955× ⋅  

                                               =  £15 61⋅  

 

2. New percentage = 100% + 2 3⋅ %          Multiplier = 102 3⋅ % 100÷  

               = 102 3⋅ %              so    = 1 023⋅  

                    

Total at end of year one =  3000 1 023× ⋅  

                                                   =  £3069 

 

Total at end of year two = 3069 1 023× ⋅  

                                                   =  £3139 59⋅  

Or in one step, 

 

Total at end of year two is 

    3000 1 023 1 023× ⋅ × ⋅  

=  3000 21 023× ⋅  

= £3139 59⋅ .           
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Rounding 
 

Rounding a number allows us to approximate the size of the number. 

 

When rounding, we consider the digit to the right of the place value we want to round. 

If the digit to the right is 

 

• 0, 1, 2, 3 or 4 then the digit we are rounding stays the same 

• 5, 6, 7, 8 or 9 then the digit we are rounding increases by one. 

 

Examples Round 2836 to the nearest 1000.   

 

Consider place value:  Th H T U 

 2   8 3  6 → 3 000 

 

   

 

  Similarly, 

 

To the nearest 100, 2 836 → 2 800 

  To the nearest 10, 2 836 → 2 840 

 

We can also round decimals to a specified number of decimal places (d.p.) using this 

rule. 

 

Examples 

 

1.  Gavin jumps 1 74⋅ m in the long jump. Round Gavin’s attempt to 1 

decimal place.  

 

   1 74⋅  → 1 7⋅ m 

 

 

2. Round 2 8617⋅  to (i) 2 decimal places and (ii) 3 decimal places.   

 

(i) 2 8617⋅ → 2 86⋅            Two digits after the decimal point 

 

(ii) 2 8617⋅  → 2 862⋅            Three digits after the decimal point 

 

 

3. Round 31 96⋅  to 1 decimal place. 

 

31 96⋅  → 32 0⋅

As the digit to the right of the thousands column is an 8 

the 2 increases to a 3. 

We want 1 digit after the 

decimal point 

The 9 in the tenths column rounds up to 1 unit. The zero remains 

after the decimal point to show rounding to 1 decimal place. 
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Significant Figures 
 

Significant figures (sig. figs) is another way of rounding which allows us to estimate 

the size of a number. The more significant figures we round to, the more accurate the 

number is. 

 

To write a number to a specified number of significant figures we: 

• Start at the first non-zero number and count along the specified number of 

digits. 

• Consider the next digit to the right and use the rounding rule outlined on page 

25. 

 

Examples  
 

1. At last year’s Scottish cup final the attendance was 44 538. 

 

To 1  sig fig  44 538 = 40 000 

 

 

 

 

Similarly, 

 

To 2 sig figs 44 538 → 45 000 

 

To 3 sig figs 44 538 → 44 500 

 

To 4 sig figs 44 538 → 44 540 

 

 2. Round 0 30495⋅  to 1, 2, 3 and 4 significant figures. 

 

  To 1 sig fig 0 30495⋅  → 0 3⋅  

 

 

 

 

  To 2 sig figs 0 30495⋅ → 0 30⋅  

 

To 3 sig figs 0 30495⋅ → 0 305⋅  

 

To 4 sig figs 0 30495⋅ → 0 3050⋅  

 

 

Note that we do not “fill up” the columns to the right of the decimal with a zero as this 

would indicate that they are significant. 

first significant 

figure 

tells us how to round the 

first significant figure 

Significant figures start from the 

first non-zero digit so the zero in 

the units column here doesn’t 

count. 

first significant 

figure 
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Scientific Notation 
 

Scientific notation, sometimes also referred to as standard form, is a convenient way 

of writing very large and very small numbers. 

 

A number written using scientific notation looks like 

 
56 2 10⋅ × . 

 

 

 

The first part of the number (the coefficient) must lie between 1 and 10. We then 

consider how many times we have to either multiply or divide the coefficient by 10 

and this value becomes our index. If 

• the index is positive, you multiply by 10 that number of times 

• the index is negative, you divide by 10 that number of times. 

 

The base is always 10 as this is the multiple we are considering. 

 

Examples 

 

1. At its closest, Venus is 38 000 000 km from Earth. Write this distance 

using scientific notation. 

 

  38 000 000 = 3 8⋅ × 10 000 000 

         = 3 8⋅ × 10×10×10×10×10×10×10 

         = 73 8 10⋅ ×  km. 

 

2. The diameter of a red blood cell is 0 0065⋅  cm. What is this number in 

scientific notation? 

 

 
0 0065 6 5 1 000

6 5 10 10 10

⋅ = ⋅ ÷

= ⋅ ÷ ÷ ÷
 

                         36 5 10−
= ⋅ ×  cm. 

 

3. The speed of light is 83 10× m/s. Write this number in normal form. 

 

 83 10 3 10 10 10 10 10 10 10 10× = × × × × × × × ×  

                       = 300 000 000 m/s. 

 

4. A molecule has length 101 5 10−
⋅ × m. Write this number out in full. 

 
101 5 10 1 5 10 10 10 10 10 10 10 10 10 10−

⋅ × = ⋅ ÷ ÷ ÷ ÷ ÷ ÷ ÷ ÷ ÷ ÷  

       0 00000000015= ⋅  m. 

 

In Science you may find that the coefficient of a number written using scientific 

notation is not always a single digit to accommodate commonly used prefixes. For 

example, the wavelength of light can be 600 nanometres (nm) which is 9600 10−
×  m. 

The 5 here is called the index. 

coefficient base  
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Ratio 

 
Ratios are used to compare the amounts of different quantities. To separate quantities 

we use a colon, : . The order that we write a ratio is important. 

 

Examples 

 

 1. There are five apples and six oranges in a bowl. 

 

  The ratio of apples to oranges is  5 : 6. 

  The ratio of oranges to apples is  6 : 5. 

 

Sometimes it can be useful to use a table to ensure the ratio is in the 

correct order. 

 

apples :   oranges  oranges  :   apples 

       5 :       6         6     :       5 

 

 2. In an art tub there are 8 red pencils, 3 blue pencils and 1 green pencil. 

 

  The ratio of  red :  blue : green is  8  :  3  :  1. 

 

Simplifying Ratios 
 

We can simplify ratios in the same way as we simplify fractions by looking for the 

highest common factor (HCF) of each of the terms. If no common factor exists then 

the ratio cannot be simplified. 

 

Examples 

 

 1. Simplify 36 :  8  

 

      36 :  8 

   =  9  :  2. 

 

2. The colour turquoise is made by mixing 20 parts of blue paint with 10 

parts of green paint. Write the ratio of blue to green paint in its 

simplest form. 

 

          Blue : Green 

  20  :  10 

          =   2  :  1 

 

3. In a bag of coins there are twelve 20p coins, thirty six 50p coins and 

six £1 coins. Write the ratio of 20p coins to £1 coins to 50p coins in its 

simplest form. 

   

  20p   :   £1   :   50p  

   12    :    6    :   36 

    2     :    1    :    6 

HCF of 36 and 8 is 4 so divide both sides by 

4. 

HCF of 20 and 10 is 10 

HCF of 12, 6 and 36 is 6 
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: : 

: 

Applications of Ratios 
 

Ratios can be used to calculate unknown quantities or to distribute an amount 

accordingly. 

 

Examples 
 

1. To make a diluting juice drink the manufacturers suggest the ratio of 

concentrate to water is 1 : 5. How much concentrate is required for 30 

litres of water? 

  concentrate      water 

           1                  5  

           6     30 

   

Therefore, 6 litres of concentrate is required. 

 

 

2. The ratio of a model plane to the actual plane is 1 : 50. 

 

(a) If the model plane has a wing span of 20cm, what is the length 

of the wing span on the real plane? 

 

(b) The real plane has length 25m. What length is the model plane? 

 

(a) model   :   real 

     1       :     50 

                20     :   1000 

 

 The wingspan of the plane is 1000cm = 10m. 

 

(b) model   :   real 

     1       :     50 

              0 5⋅     :     25 

  

 The length of the model plane is 0 5⋅ m = 50cm. 

 

 

3. A lottery win of £500 000 is shared amongst Janine, Mhairi and Sarah 

in the ratio 3 : 5 : 2. How much does each person receive? 

 

 The ratio has to be split into 10 parts altogether (3 + 5 + 2 = 10) so 

 

 1 part = 500 000 ÷ 10  

           = £50 000. 

 

 The ratio tells us that Janine gets 3 parts = 3 50× 000 = £150 000; 

Mhairi gets 5 parts = 5 50× 000 = £250 000 and Sarah gets 2 parts = 

2 50× 000 = £100 000. It can be useful to show this in a table: 

 

    Janine  :  Mhairi  :  Sarah  

         3     :        5     :      2  

             150 000 : 250 000 : 100 000 

20 1 20÷ =  so we multiply both sides of the 

ratio by 20. 20×  20×  

0 5× ⋅  0 5× ⋅  
25 50 0 5÷ = ⋅  so we multiply both sides of the 

ratio by 0 5⋅ . 

50× 000 

6×  
30 5 6÷ =  so we multiply both sides of the 

ratio by 6. 
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Proportion 
 

If two quantities are directly proportional to each other then as the value of one 

increases so does the value of the other. 

 

Example One packet of crisps costs 48p. How much will 3 packets cost? 

 

         1 packet = 48p  

so       3 packets = 3×48p 

                            = 144p 

                 = £1 44⋅ . 

  

Sometimes it is necessary to work out the value of a single item before working out 

multiple items. 

 

Example A food label for Macaroni Cheese states that the energy released when 

228g of food is burned is 250 kcal. How much energy is released when 

17g of food is burned? 

  

  228 g = 250 kcal 

      1 g = 250 228÷   

            = 1 1⋅ kcal (to 1 decimal place) 

    17 g = 17 1 1× ⋅  

                       = 18 7⋅ kcal.  

 

 

If two quantities are inversely proportional to each other then as the value of one 

increases the value of the other decreases. 

 

 

Examples  
 

1. It takes 3 men one hour to build a wall. Working at the same speed, 

how long would it take 4 men to build the wall? 

 

3 men = 60 minutes 

  1 man = 60 3×    (it would take him 3 times as long on his own) 

             = 180 minutes 

  4 men = 180 4÷  

             = 45 minutes  

   

 

2. Eight friends agree to pay £ 73 50⋅  each to rent a chalet for a week’s 

holiday. At the last minute, one friend drops out and the remaining 

seven has to share the bill. How much does each person have to pay? 

  

8 people = £ 73 50⋅  each 

                                 Total cost  = 8 73 50× ⋅  

     = £588 

 7 people = 588 7÷  

     = £84 each. 

As the number of packets increase the price 

also increases so the number of packets and the 

price are directly proportional to each other. 

As the number of men 

decreases the length of 

time increases so the 

number of men and time 

taken are inversely 

proportional to each other.  
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Time 
Time Facts 

 

Pupils have to recall basic time facts. For example, 

 

  1 year = 365 days      (366 in a leap year) 

           = 52 weeks 

           = 12 months 

 

The following rhyme may help to remember the number of days in each month: 

   

“30 days has September, April, June and November 

all the rest have 31 except February alone 

which has 28 days clear and 29 in a leap year.” 

 

12 and 24 hour clock 

 

Time is measured using either the 12 or 24 hour clock. When using the 12 hour clock 

a.m. represents from midnight to noon and p.m. from noon to midnight. Times written 

using the 24 hour clock require 4 digits ranging from 00:00 to 23:59. Midnight is 

expressed as 00:00; 12 noon is written as 12:00 and the hours thereafter are 13:00, 

14:00, 15:00, etc until midnight. 

 

Examples   12 hour  24 hour 
    6.03 a.m.  06:03 

    Noon   12:00 

    7.48 p.m.  19:48 

    Midnight  00:00 

Time Intervals 
 

We do not teach time as a subtraction, instead pupils are expected to “add on”. 

 

Example How long is it from 08:40 to 13:25? 

 

  08:40  09:00  13:00           13:25  

            20 mins            4 hours          25 mins         = 4 hours 45 minutes. 

 

Converting Minutes to Hours 
 

To convert from minutes to hours we write the minutes as a fraction of an hour. 

 

Example Write 48 minutes in hours.  

48
48 60

60
= ÷  

 

Stopwatch Times  

 

In general, stopwatches read hours : minutes : seconds . hundredths of a second. 

 

Example   

This stopwatch reading represents a time of 2 hours 34 minutes 

53 seconds and 91 hundredths of a second (not milliseconds!). 

= 0 8⋅  hours 

02 : 34 : 53 . 91 
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Angles 
 

 

 

 

 

 

The size of an acute angle is between 0
o
 and 90

o
. An angle between 90

o
 and 180

o
 is an 

obtuse angle and a reflex angle is between 180
o
 and 360

o
.  

  

In general, 3 letters are employed to name an angle and the sign ∠  is used. 

We would name this angle either ∠ ABC or ∠ CBA. The lines AB and  

BC are called the arms of the angle and B is the vertex. This means that  

B must be the middle of the three letters, however it doesn’t matter  

whether A is first or C.  

 

Complementary angles add up to 90
o
 and supplementary angles add up to 180

o
. 

 

 

 

 

 

 

Angles which are vertically opposite each other are equal. Moreover, for parallel 

lines, corresponding and alternate angles may exist (sometimes referred to as F and Z 

angles, respectively). Below, equal angles are marked with the same symbol. 

 

 

 

 

 

 

Measuring Angles 

 

In Science pupils are expected to investigate what happens to light when it is reflected 

off a surface. To do this it is important that pupils can measure angles accurately. To 

measure an angle we use a protractor; it is important that the centre of the protractor is 

placed at the vertex of the angle. We then turn the protractor so that one half of the 

bottom line is along an arm of the angle (whilst the centre remains at the vertex). 

Counting from zero we work round the scale until the other arm is reached. 

 

Example Find the size of angle x.  

 

 

 

 

 

 

 

 

 

 

A Right angle 

is 90
o
. 

A Straight 

angle is 180
o
. 

One complete turn (or 

revolution) is 360
o
. 

A 

B C 

A 

B C 

D 
∠ ABD and ∠ CBD 

are complementary 
E 

F 
G 

H 
∠ EFH and ∠ GFH 

are supplementary 

x
o
 

Centre of protractor on vertex 

Turn protractor to 

one arm of angle 

Reading from  

scale x = 52
o
. 

Vertically Opposite Corresponding Alternate 
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Coordinates 
 

A coordinate point describes the location of a point with respect to an origin. A 

Cartesian plane consists of a horizontal axis (x-axis) and a vertical axis (y-axis). 

Where the two axes meet is the origin. 

 

Important Points 

• A ruler should be used to draw the axes and they should be clearly labelled. 

• For a two-dimensional coordinate point the first number describes how far 

along the x-axis the point is and the second refers to how far it is up or down 

the y-axis. 

• Coordinate points are enclosed in round brackets and the two numbers are 

separated by a comma. 

• If a letter appears before a coordinate point then we can label the point once it 

has been plotted. 

• The origin corresponds to the point (0, 0). 

• Positive numbers are to the right of the origin on the x-axis and above the 

origin on the y-axis. 

• Numerical values should refer to a line – not a box. 

• Each axis must have equal spacing from one number to the next. 

 

Example Plot the coordinate points A(2, 3), B(-3, 1), C(-2, -4), D(4, -2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is shown that the axes split the coordinate plane in to 4 separate areas. These areas 

are known as quadrants. The first quadrant is the top right-hand section; the second 

quadrant is the top left-hand section; the third quadrant is the bottom left-hand section 

and finally the fourth quadrant is the bottom right-hand section. 

0 1 2 

-2 

1 

2 

3 -1 

-1 

-2 

3 

-3 

-3 

-4 

-4 

4 

4 x 

y 

A 

B 

C 

D 

Along 2 

and up 3  

Along -3 

and up 1 

Along -2 and down 4 

Along 4 and  

down 2 



 34 

Scale and Grid References 
 

In Geography pupils will be expected to read maps. It is important that they are 

familiar with scale and grid references. 

 

Scale 
A scale describes how an object has been produced on paper in comparison to the 

object in real life. There are four main ways of expressing a scale: a line scale; as a 

representative fraction; as a statement or as a visual comparison. 

 

Examples 
 1. A Line Scale:  

 

Measuring this line with a ruler we see that 1cm on the ruler would 

represent 250km in real life. 

  

2. A Representative Fraction: 1 : 50 000 

  This reads that every 1cm on the map is 50 000cm in real life. 

  

3. A statement: “4cm on the map represents 1km on the ground”. 

 

4. A visual comparison is similar to the line scale, except a ruler would 

also be provided to illustrate the 1cm. 

 

Grid References 
Grid references are similar to coordinates in that they describe the position of an 

object. A map will be divided into separate sections by a grid and to write the grid 

reference find the vertical grid line (Easting) followed by the horizontal grid line 

(Northing). Combining these two values in that order yields the grid reference. (The 

four-figure grid reference represents the bottom left-hand corner of the square being 

referenced.) 

 

Examples 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 500 1000 

km 

Eastings 26 21 22 23 24 25 
35 

36 

37 

38 

39 

40 

2137 

2236 

2535 

2338 

2538 

Northings 

Four-figure grid references Six-figure grid references 
Read the grid reference as before except now 

split each box into tenths, measure the tenths 

and add it on to both Eastings and Northings. 

21 22 
37 

38 

213377 

three tenths along from 21 

seven tenths up from 37 
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Information Handling – Averages 
 

 

In statistics we are often given various pieces of information, known as a data set, and 

asked to describe what the information is showing us. One way of doing this is by 

calculating the averages of the data set via the mean, the median and the mode. Note 

that, depending on the data, it is not always possible to calculate all three. 

 

Mean 
 

To calculate the mean we add all the data together and then divide by how many 

pieces of data there are. 

 

Median 
 

The median is the middle number of a data set once the data is written in order. If 

there is an even number of data then the median is the mean of the two middle values. 

 

Mode 
 

The mode is the piece of data which occurs the most often. 

 

It can also be advantageous to calculate the range (largest value subtract smallest 

value) for a data set. 

 

Example An author’s book was examined for sentence length. From the nine 

sentences picked at random they were found to have the following 

number of words in them: 

 

 12 14 9 21 16 12 8 13 12. 

 

 Calculate the mean, median, mode and range of the sentence lengths. 

 

 Mean = 
12 14 9 21 16 12 8 13 12

9

+ + + + + + + +
 

            = 
117

9
 

            = 13. 

 

 Writing the data in order we have 

  

 8 9  12  12 12 13 14 16 21 

 

 So the median value is 12 (the fifth value along). 

  

 The most frequent length is 12, occurring three times, so the mode is 

also 12. 

 

 The range of lengths is 21 – 8 = 13.   
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Types of Graphs 
 

In this booklet we consider various types of graphs that a pupil may see. Irrespective 

of type, all graphs should be drawn using a ruler, have a title and two axes. The axes 

should be clearly labelled and have equal spacing along them. 

 

It is often difficult to decide which type of graph to use for a set of data and different 

subjects prefer different graphs for their own reasons. In Mathematics, the graph used 

depends on the type of data given; discrete data or continuous data. 

 

Discrete Data 

 

A discrete data set contains values which are based on a distinct number. Examples of 

discrete data include number of goals scored or number of pupils in a class – you 

cannot have half a goal or half a pupil. 

 

Bar graphs are the most common way of illustrating discrete data. 

 

Continuous Data 

 

A continuous data set comprises values which are measured and can be illustrated on 

a continuous scale. Examples of continuous data include temperature, speed and 

distance. 

 

Histograms and line graphs are the most common ways of illustrating continuous data. 

 

Bar Graphs 
 

A bar graph is a good way of demonstrating the frequency (or amount) of different 

categories within a set of data. 

 

Example This bar graph illustrates the favourite genre of music given by 80 S1 

pupils. 
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In a bar graph, a space should be left before the first bar and then between each bar 

thereafter. The bars should all be of equal thickness as should the spaces between 

them. 
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Histograms 
 

Example This histogram illustrates the maximum temperatures recorded at 

Machrihanish weather station for a week in December. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unlike bar graphs, in histograms no space is left at the start or between bars. 

 

Line Graphs 
 

Line graphs comprise a series of points which can then be joined by a line.  

 

Example A seedling was planted and the height of the seedling measured every 

week. This line graph illustrates the results recorded. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Trend 
 

Line graphs are particularly useful when describing the trend of a set of data. From 

the example above we may say 

 

“The seedling has grown every week. Between weeks 4 and 6 the line is at its steepest 

so the quickest growth occurred at this time. From weeks 7 to 10 the amount of 

growth gradually slows down.” 
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Scatter Graphs 
 

Scatter graphs can be used to display the relationship between two variables. 

 

Example This table shows the average speed of different aged pupils running 

100 m. 

 

  

 

 

 

 

 

  Illustrate this data in a scatter graph. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Correlation 
 

We may describe the trend of a scatter diagram by looking for a correlation. The 

example above exhibits a positive correlation because, in general, as the age of the 

runner increases the average speed also increases. 

 

A negative correlation occurs if an increase in one variable leads to a decrease in the 

other. If two variables do not appear to follow any pattern then we say there is no 

correlation. 

 

Examples 

Age 

(years) 
12 5 8 10 11 12 15 14 18 9 

Speed 

(m/s) 
5 2 4 4 6 6 6 7 8 5 
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Line of Best Fit 
 

A line of best fit can be added to a scatter diagram to emphasise a correlation. The 

aim is to get roughly the same number of points either side of the line. This can prove 

difficult at times so in Mathematics we find it useful to calculate the mean value (see 

page 35) of the variables and let the line pass through this point. (In some subjects, 

however, the mean value is not considered.) 

 

Example In Physics, pupils recorded the following results when measuring 

voltage against current for a fixed resistor. 

  

Voltage (V) 5 95⋅  4 60⋅  3 59⋅  3 28⋅  2 90⋅  2 55⋅  2 35⋅  2 08⋅  

Current (A) 0 31⋅  0 24⋅  0 18⋅  0 16⋅  0 15⋅  0 13⋅  0 11⋅  0 10⋅  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this example we have approximately three points above the line, three points below 

the line and two on the line. We also find that this line of best fit passes through the 

origin (0, 0); this is not always the case. 

 

Estimation 
 

Once a line of best fit has been drawn we can use it to estimate values of the variables. 

 

Example Estimate the voltage when the current is 0 06⋅ A and the current for a 

voltage of 5 5⋅ V. 

  

 The dotted lines added to the graph show that for a current of 0 06⋅ A 

the corresponding voltage is approximately 1 3⋅ V. Similarly, for a 

voltage of 5 5⋅ V, the current is roughly 0 27⋅ A. 

 

 

This data results from an experiment used to investigate Ohm’s Law, V = IR, where I 

is the current and R is the resistance of the conductor. Using techniques outwith the 

scope of this booklet would allow the equation of the line of best fit to be calculated 

and then subsequently used for further calculations. 
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Leisure 

Sleep 

School 

90 1

360 4
=  and 

1

4
of 24 = 24 4÷  

                 = 6.) 

Reading Pie Charts 

 

A pie chart comprises a circle divided into separate sectors. Each sector represents a 

different category from the data set. 

 

One complete revolution, or the angle round the centre of the circle, measures 360
o
. 

We calculate the size of each sector by measuring its angle with a protractor and 

finding the associated fraction. 

 

Example This pie chart illustrates how a student spends his day. How much time 

does he dedicate to each activity?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Leisure 

 

The angle measures 162
o
. As there are 24 hours in a day the length of 

time the students spends on leisure time is 

 

162
24 10 8

360
× = ⋅ hours 

               = 10 hours 48 minutes. 

 

School 
 

The angle measures 108
o
, so time spent in school is 

108
24 7 2

360
× = ⋅  hours 

           = 7 hours 12 minutes. 

 

Sleep 

 

The angles measures 90
o
, so time spent sleeping is 

90
24 6

360
× = hours 

 

(We could have simplified this calculation via our fraction knowledge: 
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 Equations 
 

An equation is a mathematical statement linking two things which are equal. When 

dealing with an equation it is important that it remains equal (or balanced) at all times, 

i.e. if you change one side then you must do the same to the other side so that both 

sides remain the same. There should only be one equals sign on every line of an 

equation and they should be aligned one above the other. 

 

It is a good idea to check an equation by substituting the final answer back in to the 

original problem. 

 

Examples 
 Solve for x:  (This means you want x on its own.) 

 

 1. 2 3 21x + =  

 

   2 3 21x + =            (Balance by subtracting 3 from both sides) 

                                         2 18x =            (Balance by dividing both sides by 2) 

          9x =             (Final answer) 

 

 Check: LHS = 2 9 3× +  

           = 21  

           = RHS so correct 

 

 

 2. 4 7 37x − =  

 

   4 7 37x − =   (Add 7 to both sides)  

              4 44x =   (Divide both sides by 4) 

            11x =  

 

 Check: LHS = 4 11 7× −  

           = 37   

           = RHS so correct 

 

 

 3. 3 5 15x x− = +  

 

   3 5 15x x− = +             (Subtract x from both sides) 

          2 5 15x − =   (Add 5 to both sides) 

               2 20x =   (Divide both sides by 2) 

              10x =   

 

 Check: LHS = 3 10 5× −  RHS = 10 15+    

                   = 25           = 25      LHS = RHS so correct. 
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Formulae 
 

Evaluating Formulae 
 

To evaluate a formula we substitute numbers in for letters. 

 

Examples  

1.  In Science pupils will learn that
F

P
A

= , where P is pressure (in Pascals, 

Pa), F is the force exerted (in Newtons, N) and A is the area over which 

the force is applied (in square metres, m
2
). What is the pressure caused 

by an 8N box with base area of 20 m
2  

being placed on a table? 

 

  Here, F = 8 and A = 20, so 
F

P
A

=  

       
8

20
P =  

  0 4P = ⋅ Pa. 

 

2.  The formula to convert temperature from degrees Celsius, C, to 

Fahrenheit, F, is 1 8 32F C= ⋅ + . What temperature is 20
o
C in 

Fahrenheit? 

 

  In this example,   C = 20 so  1 8 32F C= ⋅ +  

                                     1 8 20 32= ⋅ × +  

                                             = 68 
o
F. 

 

Rearranging Formulae 

 

To change the subject of a formula is to rearrange it to have a different letter on its 

own on one side of the equation. To rearrange a formula we “work backwards”, 

ensuring that the formula remains balanced at all times.  

 

Examples 
 

1. For 1 8 32F C= ⋅ + , make C the subject of the formula. 

 

       1 8 32F C= ⋅ +  (subtract 32 from both sides) 

  32 1 8F C− = ⋅   (divide both sides by 1 8⋅ )  

   ( )32 1 8F C− ÷ ⋅ =    

         ( )32 1 8C F= − ÷ ⋅   or  
32

1 8

F
C

−
=

⋅
  

 

2. Make c the subject of the formula 2 2 2
a b c= + . 

    

        2 2 2
a b c= +  (subtract 2

b  from both sides) 

           2 2 2
a b c− =    

   2 2
c a b= ± −  

 

(Write new subject of the formula 

on LHS of equation) 

(Take the square root of both sides 

recalling that either a positive or 

negative solution may exist.) 
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Measurement 
 

It is important that pupils are familiar with different units relating to measure whether 

it be lengths, weights or volumes. 

 

Length 

 

In Home Economics pupils are expected to measure materials for practical craft work. 

In Design and Technology, measurements are always given in millimetres (mm). For 

example, this is an orthographic drawing of a basic CCTV camera illustrating the 

level of detail and accuracy expected from pupils. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conversions of length 

 

Other length measurements include centimetre (cm), metre (m) and kilometre (km). 

(The prefixes ‘milli’, ‘centi’ and ‘kilo’ refer to one thousandth, one hundredth and one 

thousand, respectively, and can be applied to many situations in Mathematics and 

Numeracy.) 

 

1cm = 10 mm  1m = 100 cm  1km = 1 000 m 

          = 1 000 mm         = 100 000 cm 

                                                                                      = 1 000 000 mm. 

 

Pupils should be able to identify sensible units to use when describing everyday 

objects, i.e. 

  length of pencil  millimetres   

width of desk   centimetres 

  running track   metres     

  Glasgow to Aberdeen  kilometres. 

 

Conversions of Weight and Volume 
 

In Home Economics, practical work is undertaken using various weight and volume 

measures. Examples include using scales, spoon sizes and jugs to measure in grams 

(g), millilitres (ml) and litres (l).  It is convenient to know the following conversions. 

 

1 ml = 1 cm
3
,  1000 g = 1 kg, 

     1000 ml = 1 litre,           1000 kg = 1 tonne. 
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Applications of Measurement 
 

In Design and Technology pupils will learn that when designing pages intended to 

promote a product, or to be visually attractive, the rule of thirds is the most common 

starting point. This process involves measuring the page (which can be either 

landscape or portrait) and dividing it by three, that is, into thirds. The imaginary lines 

and grid this process creates provide the most visually important areas of the page. 

The positions where the grid lines intersect (cross over) are the most powerful points 

on the page – as illustrated in the following diagrams. 

 

 

 

 

 

 

 

 

 

 

In the Tag Heuer example below, we can see how Brad Pitt’s mouth lies close to the 

1st vertical third, which is no surprise because we are supposed to feel that he is 

telling us about the product, in this case a watch. The main watch image and the 

company logo lie close to the 2nd vertical third. Similarly, the Nescafe jar is placed on 

the 1st vertical third here while the bulb (representing the special aroma, with its links 

to perfume) lie along the horizontal third. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Art and Design, the rule of thirds is referred to when discussing approaches to 

layout in Graphic Design and composition in drawings, paintings and photography. 

Art composition rules provide a starting point for deciding on a composition for a 

painting and for deciding where to put things, but it should be remembered that in Art 

and Design these should be seen more as guidelines than set rules and that the most 

creative and dramatic effects can sometimes be achieved by breaking them. Still, it is 

important to know the rules to be able to break them effectively.  

 

The Rule of Thirds is the easiest art composition rule to follow in a painting, while 

also being hugely popular among photographers. Applying the rule of thirds to a 
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painting means you'll never have a work of art that is split in half, either vertically or 

horizontally, or one with the main focus right in the centre like a bull's-eye. 

 

How does the Rule of Thirds work for composition? 

 

Quite simply, divide a canvas in thirds both horizontally and vertically, and place the 

focus of the painting (focal point) either one third across or one third up or down the 

picture, or where the lines intersect (called ‘power points’ by photographers and 

cinematographers). 

 

What Difference Does the Rule of Thirds Make? 

 

Take a look at these two images of a painting called “The Incredulity of St. Thomas” 

1601-02.  In the one on the left, your eye is drawn straight into the centre of the 

painting and you tend to ignore the rest of the picture. In the one on the right, where 

the focal points of the face of Christ and the two hands are on two of the Rule of 

Thirds 'power points', your eye is drawn to these, then around the image following the 

curve of the composition.  The image on the right is the original version. 

 

 

 

 

 

 

 

 

 

 

 

 

 In Art and Design, pupils will also make use of grids to judge proportion when 

drawing an object. It is imperative that all measurements undertaken are exact and 

each grid is a square, as a grid which has different sized boxes in it can lead to a 

distorted looking picture. 

 

When working from a photograph, pupils will superimpose a grid onto it using 

Photoshop on the computer (see below).  This could also be measured and drawn 

manually using a ruler. 

 

 

 

 

 

 

 

 

 

 

 

 

Pupils may then focus on one box at a time as a guide to the proportions required for 

their own drawing.  
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Historical Context 

 

Centuries before photography was around, artists like Leonardo Da Vinci and 

Albrecht Durer used grids in a similar way to achieve accuracy in the proportions of 

their drawings.  Their grids were set in three dimensional rectangular wooden frames 

with wires, threads or strings running horizontally and vertically to build up the grid.  

These framed grids were then placed between the artist and the subject being drawn. 

This technique was used for portrait, still-life and landscape work and was partly 

responsible for the huge improvements in the accuracy of perspective and proportions 

in drawings and paintings during the Renaissance period 1400s – 1500s.  

 

Durer had a wire grid standing in front of him, and a similar grid drawn on a paper. 

Looking at the subject through the grid, he saw one part of the subject through each 

square of the grid. He then drew in each square on the paper exactly what he saw 

through each square of the wire grid.  This process can be seen in the detail from his 

etching "Draftsman Making a Perspective Drawing of a Woman", 1525. 

 

 

 

 

 

 

 

 

 

 

 

Since then many artists have made use of grid techniques wherever accuracy is 

desired or required.  One of the most famous contemporary artists to make notable use 

of the grid system is Chuck Close, who is one of the first ‘Photorealist’ artists.  This 

means that he wants to make his paintings so realistic that you would not be able to 

tell whether they are photographs or paintings.  The grid system makes this possible.  

Look at the examples below.  The image on the left is the photographic resource that 

was used to paint his famous self portrait – “Big Self-Portrait”, 1967-68; you can just 

make out the grid that he drew onto it.  The finished painting is on the right. 
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Glossary of Terms 

(Mathematical Literacy) 
 

         

 

 

Word(s) 

 

Symbol/ 

abbreviation 

(if any) 

 

 

Meaning 

 

Acute Angle  An angle between 0
o
 and 90

o
. 

Add/Addition + To combine two or more numbers to get one. 

Ante meridiem a.m. Any time in the morning (between Midnight and Noon). 

Approximate  A result that is nearly but not exact.  

Average  A number which represents a set of data. 

Axes  The lines that make a graph’s framework. 

Calculate  To work out an answer (not necessarily with a calculator!). 

Carrying  Taking a digit to the next column when the number in one column 

is greater than 9. 

 

Common 

Denominator 

 A number that all the denominators for two or more fractions 

divide into exactly. 

 

Coordinates  A set of numbers that illustrate a point on a graph. 

Continuous Data  Data consisting of measurements. 

Correlation  A connection between two things. 

Data  A collection of facts, numbers, measurements or symbols. 

Decimal Point . A point that separates a whole number from a part of a number. 

Deduct - Another word for subtract. 

Degree o A unit for measuring angles. 

Denominator  The number written below the line in a fraction, illustrating how 

many parts are in one whole. 

 

Difference - Another word for subtract. 

Digit  Numerals 0 to 9 are called digits. 

Discrete Data  A set of data which is based on counting whole objects. 

Divisible  A number is divisible by another number if, after dividing, there is 

no remainder. 

Divide ÷, / Split a quantity into smaller, equal groups. 

Divisor  The number which to divide by. 

Equal = Identical in amount, or quantity. 

Equation  A statement that links two equal quantities. 
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Equivalent 

Fractions 
 Fractions which have the same value. 

 

 

Estimate  A rough or approximate calculation. 

Evaluate  Find the value of. 

Factor  A whole number that can be divided exactly into a given number. 

Finite  Anything that can be counted or has boundaries. 

Formula  An equation that uses symbols to represent a statement. 

Fraction  A part of a whole quantity or number.  

Frequency  The number of times something happens. 

Improper 

Fraction 

 A fraction where the numerator is bigger that the denominator. 

 

 

Integers  Positive or negative whole numbers including zero. 

Least  The smallest thing or amount in a group. 

Length  How long an object is from end to end. 

Lowest Common 

Denominator 

(LCD) The lowest number that can be divided exactly by the denominators 

of two or more fractions. 

 

Lowest Common 

Multiple  

(LCM) The lowest number that can be divided exactly by two or more 

numbers. 

 

Maximum  The largest value. 

Mean  The average of a set of scores. 

Median  The middle number when a data set is arranged in order of size. 

Minimum  The smallest value. 

Minus - Another word for subtract. 

Mixed Number  A whole number and a fraction. 

Mode  The data which appears the most often in a data set. 

Most  The greatest amount. 

Multiple  A number that can be divided exactly by a given number. 

Multiply ×, * To combine an amount a given number of times. 

Negative 

Numbers 

 A number less than zero. 

   

Numerator  The top number of a fraction. 

Numeral  A symbol used to represent a number. 

Obtuse Angle  An angle bigger than 90
o
 but less than 180

o
. 

Operations +, -, ×, ÷ The four arithmetic operations are addition, subtraction, 

multiplication and division. 
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Percent % A number out of 100. 

Place Value  The position of a digit within a number. 

Plus + Another word for add. 

Post Meridiem p.m. Any time in the afternoon or evening (between Noon and 

Midnight). 

 

Product  The answer to a multiplication. 

Proper Fraction  A fraction where the numerator is less than the denominator. 

Protractor  An instrument used to measure and draw angles. 

Quadrants  The spaces between the x-axis and y-axis on a Cartesian coordinate 

plane. 

 

Quotient  The answer to a division. 

Range  The difference between the largest and smallest number in a set. 

Ratio : A way of comparing two quantities. 

Reflex Angle  An angle greater than 180
o
. 

Remainder  The amount left over when a number does not divide exactly into 

another number. 

 

Revolution  One complete turn. 

Right Angle  An angle measuring exactly 90
o
. 

Rounding  Writing a number as an approximation. 

Scale  Equally spaced markings on a measuring device. 

Scientific 

Notation 

 A quick and easy way of writing very large or very small numbers 

using powers of 10. 

 

Significant 

Figure 

 A digit in a number that is considered important when rounding.  

 

 

Simplify  To write in the simplest, shortest form.  

Solution  The answer to a problem or question. 

Solve  Find the answer. 

Straight Angle  An angle of exactly 180
o
. 

Substitution  Replacing a letter with a number. 

Subtract - Take one quantity away from another to find what is left. 

Sum  The answer to an addition problem. 

Times  Another word for multiplied by. 

Total  Another word for sum. 

Vertex  A point where two lines meet to form an angle. 

    


