
[image: image137.bmp]
Duncanrig Secondary School

Policy on Numeracy Methodologies
Contents

                Page
Introduction & Rationale


  3
Mathematical Glossary


  4 

Themes
Estimating and Rounding


           

  7
Number and number processes


  9
Fractions, decimal fractions and percentages
 
16
Money
     

20
Time
     

22
Measurement

  
25
Data and Analysis

  
28
Ideas of chance and uncertainty

 
33
Algebra

 
34
Appendix

                   Numeracy Outcomes (Level 3)
    

36
Introduction

All teachers have the responsibility of promoting the development of numeracy. With an increased emphasis upon numeracy for all young people, teachers will need to plan to revisit and consolidate numeracy skills throughout schooling. 



 ‘Building the Curriculum’

What is the purpose of this booklet?

   The aim of this numeracy booklet is to ensure young people have a coherent  

   experience of numeracy across the curriculum. This booklet provides consistency of 
   terminology and definitions and shared understanding of methodologies.

   The numeracy experiences and outcomes have been structured using eight themes;

· Estimation and rounding

· Number and number processes

· Fractions, decimal fractions and percentages

· Money

· Time

· Measure

· Data and analysis

· Ideas of chance and uncertainty
Algebra has also been included, due to the importance of this topic.
  Why do some topics include more than one method?

  In some cases (e.g. percentages), the method used will be dependent upon the level of

  difficulty of the question, and whether or not a calculator is permitted.

  For mental calculations, pupils should be encouraged to develop a variety of strategies    

  so that they can select the most appropriate method in any given situation.
Mathematical Glossary (Key words):
	Add; Addition; +
	To combine two or more numbers to get one number (called the sum or total).

	a.m. (ante meridiem)
	Any time in the morning between midnight and 12 noon.

	Annual
	An event which occurs yearly.

	Approximate
	An estimated answer, often obtained by rounding to nearest 10, 100, etc or to a stated number of decimal places.

	Average
	There are three types of average; mean, median and mode.  Mean is the most frequently used average.

	Calculate
	To perform a mathematical process to obtain a desired result.

	Congruent
	Having the same shape and the same size – identical.

	Consecutive
	Numbers that follow each other in an unbroken sequence.

	Data
	A collection of information.

	Decomposition
	The method used in subtraction

	Denominator
	The bottom number of a fraction (the number of parts in which a whole is split).

	Difference
	The gap between two numbers (subtraction).

	Division
	Sharing or grouping a number into equal parts.

	Double
	Multiplied by two, twice as much.

	Dozen
	A group or set of 12.

	Equal, equals (=)
	Having the same amount or value.

	Equals approximately (≈)
	Roughly the same as.

	Equation
	A mathematical statement containing an equals sign and term(s) on both sides of the equals sign.

	Equivalent fractions
	Fractions which represent the same value.

	Estimate
	An approximate or rough calculation, often based on rounding.

	Evaluate
	To work out the answer.

	Even
	A number which is divisible by two, with no remainder.

	Expression
	An algebraic collection of terms.

	Factor
	A whole number that divides exactly into another number, 
e.g. the factors of 42 are: 1, 2,3 ,6 ,7 ,14 ,21 ,42.

	Frequency
	The number of times a particular item appears in a set of data.

	Greater than  >
	More than: shows the relationship between two numbers.

	Greater than or equal to
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	More than or equal to: shows the relationship between two numbers.

	Gross Pay
	All payments received (before deductions are subtracted).

	Highest Common Factor (hcf)
	The largest number that will divide into two or more other numbers exactly.

	Horizontal
	A flat line (parallel to the x-axis)

	Inequality
	A mathematical statement that one quantity is greater than/greater than or equal to/less than/less than or equal to.

	Integer
	A positive number, a negative number or zero but not a fraction or a decimal.

	Least/lowest common multiple (lcm)
	The smallest number that is the multiple of two or more other numbers.

	Less than  <
	It is smaller or lower than: shows the relationship between two numbers.

	Less than or equal to 
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	Less than or equal to: shows the relationship between two numbers.

	Loss
	See Profit

	Mean
	Average of a set of data (add up all the data and divide by how many numbers there were).

	Minus
	An alternative to either “subtract” or “negative”

	Multiply
	Used to find the product of two or more numbers.

	Negative number
	A number less than zero.

	Numerator
	The top number of a fraction (the number of parts in which a whole is split).

	Odd number
	A number that is not exactly divisible by two.

	Overtime
	Work done in addition to regular working hours.  The most common types of overtime are “double time” and “time-and-a-half”.

	Parallel Lines
	Straight lines which have the same direction and therefore never meet.

	Per annum
	Yearly

	Per cent, percentage  %
	A number out of 100

	Pi  (π)
	A special number, connected to circles.  π ≈ 3.14

	Plus
	An alternative to “add” 

	Positive number
	A number greater than zero

	Prime number
	A number that has exactly two factors { 2, 3, 5, 7, 11. . . } 
(NB: 1 is not a prime number).

	Product

	The answer when two numbers are multiplied.

	Profit/Loss
	Total income minus expenditure (profit if positive, loss if negative).

	Quotient
	The answer resulting from dividing one number by another. 

	Range
	The difference between the highest and lowest values in a set of data.

	Rate
	The ratio that compares quantities measured in different units.

	Ratio
	Comparative value of two or more amounts.

	Remainder
	Amount left over after dividing a number.

	Round, to round
	Change a number to a more convenient value.

	Scientific Notation
	A way of writing very large or very small numbers, using a number between 1 and 10 multiplied by a power of 10. 
e.g.  4 billion = 4 x 109

	Simplify
	To reduce to the simplest possible answer.

	Solve
	To find the solution to an equation, e.g. 
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=

x

.

	Square number
	A number that results from multiplying another number by itself, e.g. 72 = 7 x 7 = 49.

	Square root   
[image: image4.wmf]
	A number when multiplied by itself gives the original number, e.g. √49 = 7

	Subtract
	To take one quantity away from another.

	Sum
	The total or whole amount. The result of adding.

	Recurring Decimal
	A decimal which has repeated digits or a repeated pattern of digits, e.g. 1÷3 = 0.3333333333333333333333...

	Term
	A part of an algebraic expression. e.g. 2x + 7y – 9 is an expression containing 3 terms: 2x, 7y and – 9.

	Total
	The sum or whole amount. The result of adding.

	Triangular number
	Numbers from this sequence: 1, 3, 6, 10, 15, 21 …
This is formed by:
1, 1 + 2 = 3, 1 + 2 + 3 = 6, 1 + 2 + 3 + 4 = 10, …

	Unequal (≠)
	Not equal in amount or quantity.

	Variable
	Another word for the letters used in algebra.

	Vertical
	A line at 90 degrees to the horizontal. Parallel to the y-axis.

	Whole number
	A counting number greater than or equal to zero (does not include fractions or decimals).


Estimation and Rounding

Round up or round down?

When rounding, the digits 0, 1, 2, 3, 4 mean we round down, i.e. everything after the specified number of decimal places (d.p.) disappears.

e.g.  2∙6843 = 2∙68 to 2 d.p. (the 4 is less than 5, so the 8 does not change)

The digits 5, 6, 7, 8 and 9 round the previous digit up by 1. 

e.g. 5∙6279 = 5∙63 to 2 d.p. (the 7 is greater than or equal to 5, so the 2 increases to a 3)

Whole Numbers and Decimals

Knowing the place values helps rounding:

	Thousands
	Hundreds
	Tens
	Units
	∙
	tenths
	hundredths
	thousandths
	tens of thousandths

	Th
	H
	T
	U
	∙
	t
	h
	th
	tth


To round to the nearest whole number look at tenths column.

To round to the nearest 10 look at the units column.

To round to the nearest 100 look at the tens column.

To round to the nearest 1000 look at the hundreds column.

To round to 1 decimal place look at the second decimal digit (hundredths).

To round to 2 decimal places look at the third decimal digit (thousandths).

To round to 3 decimal places look at the fourth decimal digit (tens of thousandths).

Note When reading decimal numbers, digits after the point must be read individually,  e.g. 23∙45 would be read as twenty three point four five, not twenty three point forty five.

Example 1

Round these numbers on the left to the required degree of accuracy:
	
	1 d.p.
	2 d.p. 
	3 d.p.
	nearest unit
	nearest ten
	nearest hundred
	nearest thousand

	316∙1725
	316∙2
	316∙17
	316∙173
	316
	320
	300
	0

	8542∙6539
	8542∙7
	8542∙65
	8542∙654
	8543
	8540
	8500
	9000


Significant Figures (s.f.)

All digits from 1 to 9 are significant. Zeroes are only significant if between two significant digits or are trailing at the end of a decimal.

examples:
640 has 2 s.f. , 6 400 000 still has 2 s.f. but 604 has 3 s.f. 



6∙4 has 2 s.f. , 6∙04 has 3 s.f. and 6∙40 also has 3 s.f. 

To round to 1 significant figure look one place to the right of the first significant digit (that is the first non zero), reading from the left.

To round to 2 significant figures look one place to the right after the first two significant digits, reading from the left.

To round to 3 significant figures look one place to the right after the first three significant digits.

Example 2

Round these numbers on the left to the required degree of accuracy:
	
	1 s.f.
	2 s.f. 
	3 s.f.
	4 s.f.

	2 841 597
	3 000 000
	2 800 000
	2 840 000
	2 842 000

	607∙39
	600
	610
	607
	607∙4


Estimation

When estimating calculations (usually mentally) each number should be rounded to one significant figure to allow an easier calculation.

Example 3

Estimate an answer for 37 x 621

Solution
37 x 621 ≈ 40 x 600 = 24 000
Degree of Accuracy

When carrying out calculations using a calculator do not round prior to final answer. 

Unless stated, final answers should be rounded appropriately with the context of the question in mind. For example: money should always have two decimal places (unless asked to calculate to the nearest £); number of people would be rounded to the nearest whole number and length would be given to one decimal place unless otherwise stated.

Number and number processes
Pupils should be encouraged to use their mental skills and develop strategies to ease calculations. 
Addition

Example 1

Calculate 16 + 18

Method 1 Add tens, then add units, then add together

                  10 + 10 =20
6 + 8 = 14
20 + 14 = 34

Method 2 Split up number to be added into tens and units and add separately

                   16 + 10 = 26
26 + 8 = 34

Method 3 Round up to the nearest 10 then subtract


       16 + 20 = 36 but 20 is 2 too much so subtract 2; 36 – 2 = 34

Written method

When adding numbers, ensure that the numbers are lined up according to place value. Start at the right hand side, write down units, carry tens.

Example 2 Add 3032 and 589
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          +51819
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When adding decimals, it is important to line up the decimal points and fill in zeros in any empty space(s). 

Example 3 Add 7∙8 and 0∙92
                  7∙8 + 0∙92                                     
                Rewrite as                                    
                7∙80

     
              +0∙92


                8∙72

Subtraction

Example 4   Calculate 93 – 56
Method 1  Counting on
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Count on from 56 until you reach 93.  This can be done in several ways.

e.g.


Method 2  Break up the number being subtracted.

e.g. subtract 50, then subtract 6.                93 – 50 = 43
                                                                       43 – 6   = 37                                                                       


                                                                                                 Start

Written method

We use decomposition as a written method for subtraction.
Example 5   4590 - 386
                           
                      4590

                    –  386

                     4204

Example 6   Subtract 692 from 14597
                           
                      14597

                    –    692

                      13905

When subtracting decimals, it is important to line up the decimal points and fill in zeros in any empty space(s). 

Example 7  Subtract 0·73 from 4
                 4 – 0·73

                 Rewrite as

                 4∙00
               –0∙73

                 3∙27
Multiplication 1                                             
All pupils should learn Multiplication Tables up to 12.  These are shown in the tables square below.
	×
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	2
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24

	3
	3
	6
	9
	12
	15
	18
	21
	24
	27
	30
	33
	36

	4
	4
	8
	12
	16
	20
	24
	28
	32
	36
	40
	44
	48

	5
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	55
	60

	6
	6
	12
	18
	24
	30
	36
	42
	48
	54
	60
	66
	72

	7
	7
	14
	21
	28
	35
	42
	49
	56
	63
	70
	77
	84

	8
	8
	16
	24
	32
	40
	48
	56
	64
	72
	80
	88
	96

	9
	9
	18
	27
	36
	45
	54
	63
	72
	81
	90
	99
	108

	10
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100
	110
	120

	11
	11
	22
	33
	44
	55
	66
	77
	88
	99
	110
	121
	132

	12
	12
	24
	36
	48
	60
	72
	84
	96
	108
	120
	132
	144


Example 8   Find 39 × 6 (mentally)
Method 1  

                   30 × 6                   9 × 6                 180 + 54
                   =  180                   = 54                   = 234
Method 2  

                  40 × 6            40 is 1 too many                240 - 6

                 = 240               so take away 6 × 1            = 234     

Written method
Example 9   Find 46 × 7
We use short multiplication

                       46

                      ×47

                     322

Example 10   Find 23 × 18
We use long multiplication

                       23

                     ×18

                     184    (23 × 8)
                     230   (23 × 10)
                     414   (add 184 and 230)
When multiplying decimals, it is important to line up the decimal points.
Example 11 Multiply 23∙68 by 7
                 23∙68                                 

                   x   7

               165∙76  

Multiplication 2 

Multiplying by multiples of 10, 100 and 1000                                            
When multiplying by 10, 100 and 1000 digits move to the left one, two and three places respectively (or the decimal point moves to the right one, two and three places respectively).

Example 12  Multiply 
 (a)  36 × 10      (b) 254 × 100          (c) 18∙7 × 1000


               = 360
    =25 400
          = 18 700

 (d)  36 × 300                                   (e) 18∙7 × 4000

                                      
                                    36 × 3 = 108                                      18.7 × 1000 = 18 700
                                    108 × 100 = 10 800                            18 700 × 4 = 74 800
Division 1
Written method

Example 13    Divide 192 by 8
                                       2 4      
                                 8
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When dividing decimals, it is important to line up the decimal points.
Example 14    Divide 4∙74 by 3
                                    1 ∙  5  8        
                                3
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Example 15    Divide 2∙2 by 8
                                    0 ∙   2  7 5        
                                8
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Division 2
Dividing by multiples of 10,100 and 1000
When dividing by 10, 100 and 1000 digits move to the right, one, two and three places respectively (or the decimal point moves to the left one, two and three places respectively).

Example 16 Divide 

(a) 85 000 ÷ 10        (b) 34∙732 ÷ 1000



                = 8500

= 0·034732

                                   (c)  85 000 ÷ 50                  
(d) 34∙732 ÷ 4000

                                 

                                   34. 732 ÷ 4000

                                  85 000 ÷ 5 = 17 000                    34∙732 ÷ 1000 = 0.034 732
                                  17 000 ÷ 10 = 1700                    0∙034 732 ÷ 4 = 0.008 683
Order of calculations

Calculations which have more than one operation need to be done in a particular order. The order can be remembered using the mnemonic BODMAS.

B – brackets

O – others ( squares, square roots)

D – divide     M – multiply

   (these 2 operations take equal priority)
A – add
S – subtract

   (these 2 operations take equal priority)
Scientific calculators use this rule, some basic calculators may not, so take care in their use.
Example 17
Find the following:

a) 2 + 3 × 4


 b)(10 – 12) × (20 ÷ 4)

 = 2 + 12


  = –2 × 5

= 14



  = –10

NB: If a calculation involves add & subtract only (or multiply & divide only), calculate them in the order they appear.

c) 12 – 5 +10

  = 7 + 10




  = 17
  (not –3 !!)
Integer Calculations
When adding and subtracting positive and negative numbers, the best way is to draw or imagine them as temperatures on a thermometer.

Example 18  Calculate (a) –2 + 6         (b) 7 –  10           (c) 3 + (–8) 
(a)To find –2 + 6, 

   imagine the –2 on the thermometer.

  To do the “ +6” bit, you go up by 6 
–2 + 6 = 4

(b)To find 7 – 10, 

    imagine the 7 on the thermometer.

    To do the “–10” bit, you go down by 10 
  7 – 10 = –3

Pupils are taught the rule that adding  a negative is the same as subtracting.  
(c)To find 3 + (–8), 

    imagine the 3 on the thermometer.

    To do the “ +(–8)” bit, you go down by 8 
  3 + (–8) 

                                                                                              = 3 – 8

                                                                                              = –5

They are also taught the rule that subtracting a negative is the same as adding.  
Example 19  Calculate 
– 4 – (-10)
= – 4 + 10

= 6
The following examples demonstrate the rules for multiplying and dividing negatives:
Example 20  Calculate (a) 6 × –9         (b) –5 × 7               (c) –6 × –9  

                                        (d) 16 ÷ (–2)      (e) –15 ÷ 3 
(f) –36 ÷ (–6)   

(a) 6 × –9 = -54      When a positive number is multiplied by a negative number   

(b) –5 × 7 = –35     the answer will be negative.

(c) –6 × –9 = 54      When a negative number is multiplied by a negative number
                               the answer will be positive.

(d)16 ÷ –2 = –8      When a positive number is divided by a negative number or    

(e) –15 ÷ 3 = –5      a negative by a positive the answer will be negative.

(f) –36 ÷ – 6 = 6     When a negative number is divided by a negative number the 

                                  answer will be positive.

Fractions, Decimals and Percentages
(including Ratio and Proportion)
Finding a fraction of an amount     

· Copy question (replacing of with x if necessary).

· Show division by denominator.
· Show multiplication by numerator and final answer (with appropriate units if necessary)
Example 1 
Find 
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3

 of £ 30


Solution 

· 
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3

 x  30

· 
30 ÷ 4 =  7∙5 (not 7 r2)


· 
7∙5  x 3 = £22∙50 (not  £22∙5)

This method would be used for either a calculator or a non-calculator question.

“Well-known” percentages as fractions

	Percentage
	50%
	25 %
	75%
	10 %
	20%
	30%
	40%
	60%
	70%

	Fraction
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	Percentage
	80%
	90%
	331/3%
	662/3%
	5 %
	2%
	1%

	Fraction
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Percentage of an amount (Non-calculator Questions)

Depending on the numbers involved, there are several possible methods:

(a)
“Well-known” percentages (see table above)
· Change to fraction of an amount

· Proceed as Example 1
(b)
Multiples of 10% (e.g. 30%)

· Find 10% by dividing by 10.

· Multiply answer as required
Example 2 Find 30% of 720 kg
Solution

· 
10% of 720 = 720 ÷ 10 = 72
· 
30% of 720 = 72 x 3 = 216 kg

(c)
Multiple of 5% which are not “well-known” (e.g. 15%, 35%, etc.)

· Find 10% by dividing by 10.

· Find 5% by halving previous 

· Add to find final answer.
Example 3 Find 85% of $600

Solution

· 
10% of 600 = 60, so 5% is 30
· 
85% of 600 = (8 x 60) + 30 = 480 + 30 = $510

(d)
Tricky percentages (e.g. 23%, 59%, etc.)

· Find 1% by dividing by 100.

· Multiply answer as required (may involve long multiplication).
Example 4
Find 23% of 6200 
Solution 
· 
1% of 6200 = 62

· 
23% of 6200 = 62 x 23 = 1426 (long multiplication required)
This same method would also be used if calculators are allowed, although pupils are expected to write down the numbers they are typing into the calculator

Example 5
Find 23% of £620 (using a calculator)

Solution 
· 
(620 ÷ 100) x 23 =  £142∙60 (not  £142∙6)

  Simplifying Fractions
· Divide the numerator and the denominator by the highest number which divides into both.
  Example 6 
Simplify 
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  Solution 
· 
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20
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¸

 = 
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Changing a fraction to a percentage (e.g. test scores)
· Simplify fraction (if possible) and recognise answer from table above.

· If fraction is more unusual – use calculator to divide numerator by denominator, then multiply answer by 100 to get percentage.

Example 7 
Ava scored 
[image: image30.wmf]60

42

 in her Biology test and
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39

 in her History test.

What are these scores as percentages?

Solution 

[image: image32.wmf]60

42

  = 
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7

=  70%




[image: image34.wmf]53

39

=  39 ÷ 53 = 0∙7358 (using calculator) = 74% (to nearest whole number)

Simplifying Ratios
· Divide both numbers by a common factor
· Repeat these 2 steps (if required)
Example 8
Simplify 16:20
Solution 
·      
  16 : 20
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4         
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4    

·          4 : 5

Example 9
Simplify 72 :24

Solution 
·      
  72 :24
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8    

·          9 : 3
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·          3 : 1

     Ratio Calculations
     Example 10 At a concert the ratio of girls to boys is 2 : 3.  

If there are 80 girls at the concert, how many boys are there?    
     Solution 
· Lay out information in a table, e.g.
	girls
	boys

	   2
	  3

	  80
	  ?


· Decide what the 2 has been multiplied by to get to the 80.  Multiply the 3 by the same number.

	girls
	boys

	   2
	  3

	  80
	120


 

Direct Proportion Calculations
· Use division to find the value (or cost, weight, height, etc.) of one “part”
· Use multiplication to calculate the value (or cost, weight, height, etc.) of the number of “parts” required.
Example 11
Ava needed 120 tiles to cover a wall with an area of 8m2.  How many tiles would be needed for a wall with an area of 18m2 ?
Solution 
· Working should be set out as shown below: 




Money

Value for Money
Pupils should know how to work out the advantages and disadvantages given in-store offers/service offers.

Example 1
Crunchy Munchy cornflakes come in two sizes:

· 500g for £
[image: image41.wmf]50

1

×


· 1kg for £
[image: image42.wmf]50

2

×


By calculating the cost of 100g for each size of box, say which is the better offer?

Solution

For the small box we have;

500g for 
[image: image43.wmf]150

 pence
  ÷5          ÷5





       => 100g for 
[image: image44.wmf]30

 pence


For the larger box we have;

 1kg = 1000g for 
[image: image45.wmf]250

 pence
÷10         ÷10  
       => 100g for 
[image: image46.wmf]25

 pence
30 pence for 100g is more expensive than 25p for 100g. Hence, the larger box is a better deal.
 Sourcing and Calculating Income
Pupils know where and how to find information on careers and their corresponding wages.  For example, pupils can make use of the library, the Careers Advisor and internet websites such as Planitplus, Careers Scotland, Prospects and S1 Jobs.

Pupils should understand terminology associated with earnings such as: 
basic pay, overtime, superannuation, national insurance, etc.  Pupils should also be able to calculate net income when given rates of pay and taxation.

Example 2
Shown is Norman’s payslip for week 16 of the current financial year.

      a) Calculate the total gross pay.

b) Calculate the total deductions.

c) What is Norman’s net pay for the week?
	Name: Norman Smith                                                                               Week : 16

	Income
	Basic - £
[image: image47.wmf]60

623

×


	O/time - £
[image: image48.wmf]45

39

×


	Bonus - £
[image: image49.wmf]50


	Total - £?

	Deductions
	Inc Tax - £
[image: image50.wmf]15

143

×


	Superan - £
[image: image51.wmf]75

30

×


	Nat Ins - £
[image: image52.wmf]80

36

×


	Total - £?

	
	
	
	Net Pay
	Total - £?


Solution
a) gross pay = total earnings

      = basic + overtime + bonus


      = £
[image: image53.wmf]60

623

×

 + £
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39

×

 + £
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      = £
[image: image56.wmf]05

713

×


b) total deductions = Income Tax + Superannuation + National Insurance

     = £
[image: image57.wmf]15

143

×

 + £
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30

×

 + £
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×


                 = £
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c) net pay = gross pay – total deductions

  = £
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 - £
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Calculating Bills
Example 3

Copy and complete the following bills :-

Note: the expected working is underlined.
Solution


  Shopping Bill
3kg of mince at £2·85/kg 

= 3 × £2·85 = £8·55
2kg of stewing steak at £4·35/kg 
= 2 × £4·35 = £8·70

[image: image64.wmf]2
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kg of fillet steak at £8·50/kg 
= 0·5 × £8·50 = £4·25
                        



Total 
= £8·55 + £8·70 + £4·25 = £21·45

TV and Video Repairs

Parts

= £39·75

Labour
= £26·60

Sub Total
= £39·75 + £26·60 = £66·35
+VAT

= 0·175 × £66·35 = £11·61
Total Bill
= £66·35 + £11·61 = £77·96
Time
Calculating the duration of a journey 
A timeline is used to calculate the duration of a journey. 
Example 1
How long is it from 3.15 pm to 6.40 pm?
Solution
                        3:15







6.40

3.15

4.00


6.40

                 

45mins
               2h 40mins

Total time = 45mins + 2h 40mins = 2h 85mins = 3h 25 mins
Converting minutes to hours
Prior to any calculation, pupils must ensure that quantities of minutes are converted to decimal fractions of an hour.

Example 2

Convert the following to hours:

Solutions

· 30 mins 
= 
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Example 3 (harder examples)

Convert the following to hours:
Solutions

· 21 mins 
= 
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[image: image70.wmf]8

0

60

48

×

=

h

· 20 mins 
= 
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Converting decimal fractions of an hour to minutes

Answers to Speed/Distance/Time questions should be given in the appropriate context – this may require converting decimals back into hours and minutes.
Example 4 

Convert the following to minutes:

Solutions
· 0·5 h 
= 
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This method could be either calculator or non-calculator.

Calculating speed, distance and time

Pupils use a Triangular layout to help them remember 3 different formulae for Speed, Distance and Time:
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Example 5

Calculate the speed of a coach which travels 420 km in 7 hours.
Solution

	S = ?

D = 420 km


T = 7 h
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Example 6

Calculate the distance travelled by a lorry travelling at an average speed of 60 mph for 2 hours and 15 minutes.
Solution

	S = 60 mph

D = ?


T = 2 h 15 mins = 
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Example 7

Calculate the time taken for an aeroplane flying 350km at 200km/hr.  Give your answer in hours and minutes.
Solution

	
S = 200 km/hr


D = 350 km



T = ?
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Measurement

Using a formula to calculate area:

Pupils may be given the formula but will be expected to know the basic ones.

	
	Shape
	Area Formula

	
	Square/Rectangle
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	Triangle
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	Circle
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	Rhombus/Kite
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	Parallelogram
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	Trapezium
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Key: 
l = length
b = breadth (or base)
h = height (always at 90o)

r = radius
π = 3·14


d1 and d2 = lengths of diagonals in a kite or rhombus

a and b = lengths of parallel sides in a trapezium.

Pupils should always write the formula and each line of working underneath. Units should always be consistent and rounding should only be done on the final line of working.

Example 1

Find the area of the triangle opposite.
Solution

Area 
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= ½ x 8 x 5


= 20 cm2 
Example 2
Find the area of the circle opposite.
Solution

Area 
= 
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[image: image93.wmf]2

314

cm


Example 3
Find the area of the shape opposite.
Solution

Strategy: Split compound shapes into separate simpler shapes.


Area 1
= ½ Base x Height

        
= ½ x 10 x 5


= 25 cm2







Area 2 = Length x Breadth

          = 10 x 7

          = 70 cm2
Total Area = Area 1 + Area 2  
                = 25 + 70


      = 95 cm2
Using a formula to calculate volume:

Pupils may be given the formula but will be expected to know the basic ones.

	Shape
	Area Formula

	Cube
	V = l3

	Cuboid
	V = l x b x h


Example 4
Find the volume of the shape opposite

Solution

Volume A 
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Volume B 
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Total Volume = Volume A + Volume B
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Liquid Volume

If you take the hollow cube whose sides are all 1 centimetre, and fill it with water, we say it holds 1 millilitre of liquid.






[image: image102.wmf]ml

cm

1

1

3

=







[image: image103.wmf]litre

ml

cm

1

1000

1000

3

=

=


In the above example, the total volume is 
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This method could be either calculator or non-calculator.

Data and Analysis

Using the average to compare data

· The Mean is the sum of the data values divided by the number of data values.
· The Median is the value which splits ordered data into two equal halves.
· The Mode is the value(s) which occur(s) most often.
· The Range is the measure of the spread of the data and is the difference between the highest and lowest values.

Example 1
Data Set:  2, 2, 4, 4, 5, 5, 7, 13

Solution

Mean = (2+2+4+4+5+5+7+13)/ 8 = 42/8 = 5·5
Median = 4·5 (halfway between 4 and 5)

Modes = 4 and 5 (appear most often)

Range = 13 – 2 = 11
Graphs

      Graphs are used to communicate data visually. They must have a title,  

      labelled axes and use appropriate scales.
     Example 2
      A group of 20 pupils were asked to choose their favourite colour from the  

      following list; red, blue, green or yellow

      Their choices are shown in the frequency table below. 
	Colour
	Tally
	Total

	Red
	
	5

	Blue
	
	9

	Yellow
	
	2

	Green
	
	4

	TOTAL
	
	20


     Note each person’s choice is shown by a single tally mark.  Tally marks are  

     grouped in 5s by use of a diagonal stroke to make them easier to count. 

Bar Chart
 SHAPE  \* MERGEFORMAT 




Histogram

Pie Chart
Example 3
180 pupils were asked how they travelled to school.  The results are shown below: 

Walk – 63, Cycle – 9, Bus – 36, Car – 54 , Other – 18 
(Total = 180)

	Method of travel
	Number of Pupils 
	Fraction / Percentage  (%)
	Angle 

	Walk 
	63
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	Cycle
	9
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	Bus
	36
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	Car
	54
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	Other
	18
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· Pie charts are good for comparing data and the angle at the centre of each sector (slice) indicates the frequency in each category.

· Pie charts must have a key (or sectors labelled individually) and a title.

      Example 4
      Sales of ice cream in a local shop were recorded over a year. 

      The results are shown below.

	Month
	January
	February
	March
	April
	May
	June

	Sales (£)
	10
	15
	20
	25
	140
	250

	Month
	July
	August
	September
	October
	November
	December

	Sales

(£)
	300
	240
	70
	30
	25
	20


Line Graph

A ruler must be used and there must be equally spaced graduations. The line shows the trend in the graph – i.e. whether sales are increasing or decreasing.

 SHAPE  \* MERGEFORMAT 



· Line graphs are good for showing trends. For example from January to July the trend is that ice creams sales are increasing and from July to December they are decreasing.

· The horizontal axis shows the category (Month).

· The vertical axis shows the frequency and numbers should be on the line.

· Lines should be drawn with a ruler.

Stem-and-Leaf Graphs

A stem and leaf graph is another way of displaying information. 

(n stands for the number of values in the data set).

Example 5
The ages of 25 people travelling on a local bus in Glasgow are:

15,  16,  11,  25,  39,  58,  74,  52,  44, 3,  2,  8,  36,  

18,  16,  10,  75,  71,  79,  58,  59,  58,  54,  70,  73

This can be shown in a stem-and-leaf graph.

  
Age in years

0
2   3   8

1
0   1   5   6   6   8

2
5



3
6   9

4
4

5
2   4   8   8   8   9

6

7
0   1   3   4   5   9


· This graph is good for quantifying data.  It is easy to see most people on the bus in the example above were in their fifties.

· It is good for comparing two sets of information.  For example, we could compare ages of bus passengers in Glasgow with Edinburgh.

· The key is crucial to the interpretation of the data as the stem does not always represent the ‘tens’ column as shown in the example above.  

· Note:  There are two 16s and three 58s in the data all of which have to be shown in the stem and leaf diagram.

Ideas of chance and uncertainty
· Probability should be defined to pupils as “the likelihood or chance of any event happening” and should be measured on a probability scale of 0 to 1 (and 0% to 100%).

· Probability of zero means that the event will never happen,


i.e. if today is Monday, yesterday was Thursday

· Probability of one (or 100%) means that the event will definitely happen,  

      i.e. if today is Monday, tomorrow will be Tuesday

· Pupils should be familiar with the terms: evens (or 50-50); likely & unlikely.

· Probability formula should be written as a fraction (and simplified if possible):



Probability (Event) = 
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· Notation for probability should be written as follows;

The probability of rolling an even number on a dice:  

P(Even) = 
[image: image119.wmf]6
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 = 
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  (optional = 0·5 or 50%)
· Every probability should be written as a fraction first and simplified where possible.  It can then be changed accordingly to decimal or percentage if required.

Example 1
           A bowl contains 4 black balls and 16 white balls

           If a ball is selected at random what is the probability that it will be  

           black?
Solution

         P(black) = 
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Algebra 

When working with unknown letters (or letters) we normally use ‘x’ or ‘y’ although it is important to note that any letter can be used to solve algebraically.
What are like terms?

 A like term is one which has the same letter after the number.

 e.g.  2x and 5x are like terms.  

         4x and 6y are unlike terms.

         3x and 2x2 are unlike terms.

Adding and subtracting like terms
Example 1
Simplify the following:

 (a) 5x + 2x – 4x                      (b) 6v + 2w + v                 (c) 7a + 3 + 5a – 1       

 (d) 3x2 + 4x + 2x2 – 3x

Solutions 

 (a)    5x + 2x – 4x                   (b)   6v + 2w + v           (v is the same as 1v)

      = 3x                                         = 7v +2w
  (c)  7a + 3 + 5a – 1                 (d)   3x2 + 4x + 2x2 – 3x

     = 12a + 2                                  = 5x2 + x
Substitution

The following steps should be followed when substituting:

· Write down the expression

· Substitute or replace letter(s) with number(s)

· Calculate using number processes

Example 2
 If a = 4, b = 2 and c = 6 calculate:

(a) a + b          (b) 4bc          (c) 2 – 5b          (d) 3a2          (e) 
[image: image123.wmf]2
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a + 3c          (f) 
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Solutions
(a)   a + b            (b)  4bc                    (c)  2 – 5b                   (d)  3a2                                                      

    = 4 + 2                = 4 ×2 × 6                 = 2 – (5 × 2)                 = 3 × 4 × 4

    = 6                     = 48                           = 2 – 10                         = 48

                                                                = – 8                         

  (e)  
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a + 3c                              (f)  
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    = 2 + 18  = 20                              = 
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Solving Equations
· A letter may be used to stand for an unknown number.

· Finding an unknown value is called solving an equation.

· An equation always has an equal sign. (Equal signs should line up vertically

   underneath each other when solving equations).

· A balancing method is used to solve most equations.

Example 3

Solve the following equations:
        (a)  x + 2 = 6                (b)  x – 8 = 10                (c)  14 – x = 6           (d)  8t = 24

        (e)  
[image: image132.wmf]3
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x = 9                   (f)  2x + 7 = 15              (g)  7x – 23 = 61       (h)  
[image: image133.wmf]5
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x – 4 = 2

       Solutions
       (a)  x + 2 = 6                   (b)  x – 8 = 10                (c)  14 – x = 6

            
           -2      -2                             

+8      +8                              +x      +x                                

                   x = 4                                x = 18

        14       = 6 + x

 -6           -6                             
    8 = x  
        (d)  8t = 24                     (e)  
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x = 12                     (f)  2x + 7 = 15              

        
       ÷8       ÷8                          
               ×3       ×3                              
           -7        -7        

                 t = 3                                 x = 36                                  2x = 8

                                                                                


                            ÷2        ÷2

                                                                                                       x = 4

        (g)  7x – 23 = 61                  (h)  
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x – 4 = 2

                
                +23       +23                                
              +4      +4

                      7x = 84                                
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x  = 6             

                        ÷7      ÷7                           
              ×5      ×5                                                         

                        x = 12                                    x = 30

Numeracy Outcomes (Level 3)

	Estimation and rounding 


	MNU 3-01a
	I can round a number using an appropriate degree of accuracy, having taken into account the context of the problem.

	Number and number processes 


	MNU 3-03a


	I can use a variety of methods to solve number problems in familiar contexts, clearly communicating my processes and solutions.

	
	MNU 3-03b


	I can continue to recall number facts quickly and use them accurately when making calculations.

	
	MNU 3-04a  
	I can use my understanding of numbers less than zero to solve simple problems in context. 

	Fractions, decimal fractions and percentages including ratio and proportion
	MNU 3-07a


	I can solve problems by carrying out calculations with a wide range of fractions, decimal fractions and percentages, using my answers to make comparisons and informed choices for real-life situations. 

	
	MNU 3-08a


	I can show how quantities that are related can be increased or decreased proportionally and apply this to solve problems in everyday contexts.

	Money 


	MNU 3-09a

MNU 3-09b
	 When considering how to spend my money, I can source, compare and contrast different contracts and services, discuss their advantages and disadvantages, and explain which offer best value to me. 

I can budget effectively, making use of technology and other methods, to manage money and plan for future expenses. 

	Time 


	MNU 3-10a


	Using simple time periods, I can work out how long a journey will take, the speed travelled at or distance covered, using my knowledge of the link between time, speed and distance. 

	Measurement 


	MNU 3-11a


	I can solve practical problems by applying my knowledge of measure, choosing the appropriate units and degree of accuracy for the task and using a formula to calculate area or volume when required.

	Data and analysis 


	MNU 3-20a

	I can work collaboratively, making appropriate use of technology, to source information presented in a range of ways, interpret what it conveys and discuss whether I believe the information to be robust, vague or misleading. 

	Ideas of chance and uncertainty 


	MNU 3-22a
	I can find the probability of a simple event happening and explain why the consequences of the event, as well as its probability, should be considered when making choices.
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To multiply by 4000, multiply by 4, then by 1000 or vice versa.





To multiply by 300, multiply by 3, then by 100 or vice versa.





If you have a remainder at the end of a calculation, add a zero onto the end of the decimal and continue with the calculation.





To divide by 4000, divide by 4, then by 1000 or vice versa.





To divide by 50, divide by 5, then by 10 or vice versa.
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Bar graphs are often used to display data as they show relationships between categories “at a glance”. 





The horizontal axis should show the categories or class intervals.





The vertical axis should show the frequency. The numbers should always be written on the lines and not in the spaces.





Bar charts must be drawn with a ruler





All bars must be the same width and the gaps between the bars should be an equal size.
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