Mathematics Years 7–10 Syllabus


9.2 
Number

The skills developed in the Number strand are fundamental to all other strands of this Mathematics syllabus and are developed across the Stages from Early Stage 1 to Stage 5.3. Numbers, in their various forms, are used to quantify and describe the world. From Early Stage 1 there is an emphasis on the development of number sense and confidence and competence in using mental, written and calculator techniques for solving appropriate problems. Algorithms are introduced after students have gained a firm understanding of basic concepts including place value, and have developed mental strategies for computing with two- and three-digit numbers. Approximation is important and the systematic use of estimation is to be encouraged at all times. Students should always check that their answers ‘make sense’ in the context of the problems they are solving.

The use of mental computation strategies should be developed at all Stages. Calculators can be used to investigate number patterns and relationships and facilitate the solution of real problems with measurements and quantities not easy to handle with mental or written techniques. 

Other areas of this strand are important for the development of a sound understanding of number and its applications. In Stages 2, 3, 4 and 5, students apply their number skills to a variety of consumer arithmetic and other practical problems, important life skills that relate to numeracy development. Ratio and rates underpin proportional reasoning needed for problem solving and the development of concepts and skills in other areas of mathematics, such as trigonometry, similarity and gradient. It should be noted that Chance concepts have been introduced in Stage 1. The language of chance and the important ideas related to the probability of various events are developed across all subsequent Stages.

The Number strand for Stages 2 and 3 is organised into five substrands:

· Whole Numbers

· Addition and Subtraction

· Multiplication and Division

· Fractions and Decimals

· Chance.

In Stage 4, the Number strand is organised into the topics: Operations with Whole Numbers, Integers, Fractions, Decimals and Percentages; and Probability. Stage 5.1 contains the topics Rational Numbers, Consumer Arithmetic, and Probability. Stage 5.2 contains the topics Rational Numbers and Consumer Arithmetic and Stage 5.3 the topics Real Numbers and Probability.

Summary of Number Outcomes for Stages 2 to 5 with page references

Whole Numbers

NS2.1
Counts, orders, reads and records numbers up to four digits (p 48)

NS3.1
Orders, reads and writes numbers of any size (p 49)

Addition and Subtraction

NS2.2
Uses mental and written strategies for addition and subtraction involving two-, three- and four-digit numbers (p 50)

NS3.2
Selects and applies appropriate strategies for addition and subtraction with counting numbers of any size (p 52)

Multiplication and Division

NS2.3
Uses mental and informal written strategies for multiplication and division (p 53)

NS3.3
Selects and applies appropriate strategies for multiplication and division (p 55) 

Operations with Whole Numbers
NS4.1
Recognises the properties of special groups of whole numbers and applies a range of strategies to aid computation (p 56)

Integers

NS4.2
Compares, orders and calculates with integers (p 58)

Fractions and Decimals

NS2.4
Models, compares and represents commonly used fractions and decimals, adds and subtracts decimals to two decimal places, and interprets everyday percentages (p 59)

NS3.4
Compares, orders and calculates with decimals, simple fractions and simple percentages (p 61)

Fractions, Decimals and Percentages

NS4.3
Operates with fractions, decimals, percentages, ratios and rates (p 63)

Rational Numbers

NS5.1.1
Applies index laws to simplify and evaluate arithmetic expressions and uses scientific notation to write large and small numbers (p 65)

NS5.2.1
Rounds decimals to a specified number of significant figures, expresses recurring decimals in fraction form and converts rates from one set of units to another (p 67)

§Real Numbers

§NS5.3.1
Performs operations with surds and indices (p 68)

Consumer Arithmetic

NS5.1.2
Solves consumer arithmetic problems involving earning and spending money (p 70)

NS5.2.2
Solves consumer arithmetic problems involving compound interest, depreciation and successive discounts (p 71)

Chance

NS2.5
Describes and compares chance events in social and experimental contexts (p 72)

NS3.5
Orders the likelihood of simple events on a number line from zero to one (p 73)

Probability

NS4.4
Solves probability problems involving simple events (p 74)

NS5.1.3
Determines relative frequencies and theoretical probabilities (p 75)

NS5.3.2
Solves probability problems involving compound events (p 76)

(§ recommended topics for students who are following the 5.2 pathway but intend to study the Stage 6 Mathematics course)

	Whole Numbers
	Stage 2

	NS2.1 
	Key Ideas

	Counts, orders, reads and records numbers up to four digits
	Use place value to read, represent and order numbers up to four digits 

Count forwards and backwards by tens or hundreds, on and off the decade

	Knowledge and Skills

Students learn about
representing numbers up to four digits using numerals, words, objects and digital displays 

identifying the number before and after a given two-, three- or four-digit number 

applying an understanding of place value and the role of zero to read, write and order numbers up to four digits

stating the place value of digits in two-, three- or four-digit numbers eg ‘in the number 3426, the 3 represents 3000 or 3 thousands’

ordering a set of four-digit numbers in ascending or descending order

using the symbols for ‘is less than’ (<) and ‘is greater than’ (>) to show the relationship between two numbers

counting forwards and backwards by tens or hundreds, on and off the decade 
eg 1220, 1230, 1240 (on the decade);
     423, 323, 223 (off the decade)

recording numbers up to four digits using expanded notation eg 5429 = 5000+400+20+9 

rounding numbers to the nearest ten, hundred or thousand when estimating
	Working Mathematically

Students learn to

pose problems involving four-digit numbers (Questioning)
interpret four-digit numbers used in everyday contexts (Communicating)
compare and explain the relative size of four-digit numbers (Applying Strategies, Communicating) 

make the largest and smallest number given any four digits (Applying Strategies)
solve a variety of problems using problem-solving strategies, including:

-
trial and error
-
drawing a diagram
-
working backwards
-
looking for patterns
-
using a table (Applying Strategies, Communicating)

	Background Information
	

	Students should be encouraged to develop different counting strategies eg if they are counting a large number of shells they can count out groups of ten and then count the groups. 

The place value of digits in various numerals is investigated. Students should understand, for example, that the five in 35 represents five ones but the 5 in 53 represents five tens.
	The convention for writing numbers of more than four digits requires that they have a space (and not a comma) to the left of each group of three digits, when counting from the Units column. 

	Language
	

	The word ‘and’ is used between the hundreds and the tens when reading a number, but not between other places eg three thousand, six hundred and sixty-three.
	The word ‘round’ has different meanings in different contexts 
eg the plate is round, round 23 to the nearest ten.

The word ‘place’ has different meanings in everyday language to those used in a mathematical context.

	Whole Numbers
	Stage 3

	NS3.1 
	Key Ideas

	Orders, reads and writes numbers of any size
	Read, write and order numbers of any size using place value

Record numbers in expanded notation

Recognise the location of negative numbers in relation to zero 

Identify differences between Roman and Hindu-Arabic counting systems

	Knowledge and Skills

Students learn about
applying an understanding of place value and the role of zero to read, write and order numbers of any size 

stating the place value of any digit in large numbers

ordering numbers of any size in ascending or descending order

recording large numbers using expanded notation 
eg 59 675 = 50 000+9000+600+70+5 

rounding numbers when estimating 

recognising different abbreviations of numbers used in everyday contexts eg $350K represents $350 000

recognising the location of negative numbers in relation to zero and locating them on a number line 

recognising, reading and converting Roman numerals used in everyday contexts eg books, clocks, films

identifying differences between the Roman and Hindu-Arabic systems of recording numbers
	Working Mathematically

Students learn to

ask questions that extend understanding of numbers 
eg ‘What if …?’ (Questioning)
use large numbers in real-life situations eg population, money applications (Reflecting, Applying Strategies) 

interpret information from the Internet, media, environment and other sources that use large numbers (Communicating)
investigate negative numbers and the number patterns created when counting backwards on a calculator (Applying Strategies)
link negative numbers with subtraction (Reflecting)
interpret negative whole numbers in everyday contexts eg temperature (Communicating, Reflecting)
record numerical data in a simple spreadsheet 
(Applying Strategies)
apply strategies to estimate large quantities 
(Applying Strategies)

	Background Information
	

	The convention for writing numbers of more than four digits requires that they have a space (and not a comma) to the left of each group of three digits, when counting from the Units column.

Students need to develop an understanding of place value relationships such as 10 thousand = 100 hundreds =

1000 tens = 10 000 ones.
	The abbreviation K comes from the Greek word khilioi meaning thousand. It is used in many job advertisements (eg a salary of $70K) and as an abbreviation for the size of computer files eg 26K (kilobytes).

When identifying Roman numerals in everyday contexts it needs to be noted that the number four is sometimes represented using IIII instead of IV.

	Addition and Subtraction
	Stage 2

	NS2.2  
	Key Ideas

	Uses mental and written strategies for addition and subtraction involving two-, three- and four-digit numbers
	Use a range of mental strategies for addition and subtraction involving two-, three- and four-digit numbers

Explain and record methods for adding and subtracting

Use a formal written algorithm for addition and subtraction

	Knowledge and Skills

Students learn about

using mental strategies for addition and subtraction involving two-, three- and four-digit numbers, including
-   the jump strategy 
    eg 23+35; 23+30 = 53, 53+5 = 58
-   the split strategy 
    eg 23+35; 20+30+3+5 is 58
-   the compensation strategy
    eg 63+29; 63+30 is 93, subtract 1, to obtain 92
-  using patterns to extend number facts 
    eg 5–2 = 3, so 500–200 is 300
-  bridging the decades
    eg 34+17; 34+10 is 44, 44+7 = 51
-  changing the order of addends to form multiples 
    of 10 eg 16+8+4; add 16 and 4 first

recording mental strategies

eg 159+22

‘I added 20 to 159 to get 179, then I added 2 more to get 181.’

or, on an empty number line


   ___________________________


    159
    169
  179  180  181  
· adding and subtracting two or more numbers, with and without trading, using concrete materials and recording their method
· using a formal written algorithm and applying place value to solve addition and subtraction problems, involving two-, three- and four-digit numbers
eg

134
2459
568
1353

+ 253
 + 138
 ( 322
 ( 168

	Working Mathematically

Students learn to

pose problems that can be solved using addition and subtraction, including those involving money (Questioning)
ask ‘What is the best method to find a solution to this problem?’ (Questioning)
select and use mental, written or calculator methods to solve addition and subtraction problems  
(Applying Strategies)
solve a variety of problems using problem-solving strategies, including:
-
trial and error
-
drawing a diagram
-
working backwards
-
looking for patterns
-
using a table (Applying Strategies, Communicating)
use estimation to check solutions to addition and subtraction problems, including those involving money (Reflecting, Applying Strategies) 

check the reasonableness of a solution to a problem by relating it to an original estimation (Reasoning)
check solutions using the inverse operation or a different method (Applying Strategies, Reasoning)
explain how an answer was obtained for an addition or subtraction problem (Communicating, Reasoning) 

reflect on own method of solution for a problem, considering whether it can be improved (Reflecting)
use a calculator to generate number patterns, using addition and subtraction (Applying Strategies)


	Addition and Subtraction (continued)
	Stage 2

	Background Information
	

	Students should be encouraged to estimate answers before attempting to solve problems in concrete or symbolic form.

There is still a need to emphasise mental computation even though students can now use a formal written method. The following formal methods may be used.

Decomposition

The following example shows a suitable layout for the decomposition method.

[image: image1.wmf]

	Equal Addends

For students who have a good understanding of subtraction, the equal addends algorithm may be introduced as an alternative, particularly where very large numbers are involved. There are several possible layouts of the method, of which the following is only one and not necessarily the best. The expression ‘borrow and pay back’ should not be used. ‘Add ten ones’ and ‘add ten’ is preferable.

[image: image2.wmf]
When developing a formal written algorithm, it will be necessary to sequence the examples to cover the range of possibilities that include with and without trading in one or more places, and one or more zeros in the first number.

	Language
	

	Word problems requiring subtraction usually fall into two types – either ‘take away’ or ‘comparison’. The comparison type of subtraction involves finding how many more need to be added to a group to make it equivalent to a second group, or finding the difference between two groups. Students need to be able to translate from these different language contexts into a subtraction calculation.
	The word ‘difference’ has a specific meaning in a subtraction context. 

Difficulties could arise for some students with use of the passive voice in relation to subtraction problems eg ‘10 take away 9’ will give a different response to ‘10 was taken away from 9’.

	Addition and Subtraction
	Stage 3

	NS3.2 
	Key Ideas

	Selects and applies appropriate strategies for addition and subtraction with counting numbers of any size
	Select and apply appropriate mental, written or calculator strategies for addition and subtraction with counting numbers of any size

	Knowledge and Skills

Students learn about
selecting and applying appropriate mental, written or calculator strategies to solve addition and subtraction problems 

using a formal written algorithm and applying place value concepts to solve addition and subtraction problems, involving counting numbers of any size

using estimation to check solutions to addition and subtraction problems eg 1438+129 is about 1440+130 

· adding numbers with different numbers of digits 
eg 42 000+5123+246
	Working Mathematically

Students learn to

ask ‘What if’ questions eg ‘What happens if we subtract a larger number from a smaller number on a calculator?’ (Questioning) 

pose problems that can be solved using counting numbers of any size and more than one operation (Questioning)
explain whether an exact or approximate answer is best suited to a situation (Communicating)
use a number of strategies to solve unfamiliar problems, including:
-
trial and error
-
drawing a diagram
-
working backwards
-
looking for patterns
-
using a table
-
simplifying the problem
(Applying Strategies, Communicating)
check solutions by using the inverse operation or a different method (Applying Strategies, Reasoning)
explain how an answer was obtained for an addition or subtraction problem and justify the selected calculation method (Communicating, Reasoning)
give reasons why a calculator was useful when solving a problem (Reasoning, Applying Strategies)
reflect on chosen method of solution for a problem, considering whether it can be improved (Reflecting)

	Background Information
	

	At this Stage, mental strategies need to be continually reinforced and used to check results obtained using formal algorithms.

Students may find that their own written strategies that are based on mental strategies may be more efficient than a formal written algorithm, particularly for the case of subtraction. For example 8000 ( 673 is easier to do mentally than by using either the decomposition or the equal addends methods.

Mentally:

8000 = 7999 + 1

7999 ( 673 = 7326

The answer will therefore be 7326 + 1 = 7327.

This is just one way of doing this mentally: students could share possible approaches and compare them to determine the most efficient.
	Decomposition Method:

[image: image3.wmf]
Equal Addends Method:

[image: image4.wmf]

	Language
	

	Difficulties could arise for some students with use of the passive voice in relation to subtraction problems eg ‘10 take away 9’ will give a different response to ‘10 was taken away from 9’.
	

	Multiplication and Division
	Stage 2

	NS2.3 - Unit 1 (multiplication and division facts)
	Key Ideas

	Uses mental and informal written strategies for multiplication and division 
	Develop mental facility for number facts up to 10 ( 10 

Find multiples and squares of numbers

	Knowledge and Skills

Students learn about

counting by threes, fours, sixes, sevens, eights or nines using skip counting 

linking multiplication and division facts using groups or arrays

eg 

( ( ( (  

( ( ( (  

( ( ( (  

3 groups of 4 is 12

12 shared among 3 is 4
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using mental strategies to recall multiplication facts up to 10 ( 10, including
- the commutative property of multiplication 
  eg 7 ( 9 = 9 ( 7
- using known facts to work out unknown facts 
  eg 5 ( 5 = 25 so 5 ( 6 = (5 ( 5)+5
- the relationship between multiplication facts
  eg ‘the multiplication facts for 6 are double the  
  multiplication facts for 3’ 

recognising and using (and 
[image: image7.wmf] to indicate division 

using mental strategies to divide by a one-digit number, including
- the inverse relationship of multiplication and division  
  eg 63 ( 9 = 7 because 7 ( 9 = 63
- recalling known division facts 
- relating to known division facts eg 36 ( 4; halve 36 
  and halve again

describing and recording methods used in solving multiplication and division problems

listing multiples for a given number 

finding square numbers using concrete materials and diagrams 
	Working Mathematically

Students learn to

recall multiplication facts up to 10 ( 10, including zero facts (Applying Strategies)
solve a variety of problems using problem-solving strategies, including:

-
trial and error
-
drawing a diagram
-
working backwards
-
looking for patterns
-
using a table (Applying Strategies, Communicating)
explain why a rectangular array can be read as a division in two ways by forming vertical or horizontal groups eg 12 ( 4 = 3 or 12 ( 3 = 4 
(Reasoning, Communicating)
check the reasonableness of a solution to a problem by relating it to an original estimation (Reasoning)
explain how an answer was obtained and compare own method/s of solution to a problem with those of others (Communicating, Reflecting) 

use multiplication and division facts in board, card and computer games (Applying Strategies)
apply the inverse relationship of multiplication and division to check answers eg 63 ÷ 9 is 7 because 
7 ( 9 = 63 (Applying Strategies, Reflecting)
create a table or simple spreadsheet to record multiplication facts (Applying Strategies)
explain why the numbers 1, 4, 9, 16, … are called square numbers (Communicating, Reasoning, Reflecting)

	Background Information
	

	At this Stage, the emphasis in multiplication and division is on students developing mental strategies and using their own (informal) methods for recording their strategies. Comparing their method of solution with those of others, will lead to the identification of efficient mental and written strategies.

One problem may have several acceptable methods of solution.
	Linking multiplication and division is an important understanding for students at this Stage. Students should come to realise that division ‘undoes’ multiplication and multiplication ‘undoes’ division. Students should be encouraged to check the answer to a division question by multiplying their answer by the divisor. To divide, students may recall division facts or transform the division into a multiplication and use multiplication facts eg 35 ÷ 7 is the same as  ( 7 = 35.

	Language
	

	When beginning to build and read multiplication tables aloud, it is best to use a language pattern of words that relates back to concrete materials such as arrays.

As students become more confident with recalling multiplication number facts, they may use less language. 
	For example, ‘seven rows (or groups) of three’ becomes ‘seven threes’ with the ‘rows of’ or ‘groups of’ implied. This then leads to:

· one three is three

· two threes are six

· three threes are nine, and so on.

	Multiplication and Division
	Stage 2

	NS2.3 - Unit 2 
	Key Ideas

	Uses mental and informal written strategies for multiplication and division 
	Use mental and informal written strategies for multiplying or dividing a two-digit number by a one-digit operator

Interpret remainders in division problems 

Determine factors for a given number

	Knowledge and Skills

Students learn about

using mental strategies to multiply a one-digit number by a multiple of 10 (eg 3 ( 20) by

-  repeated addition (20+20+20 = 60)

· using place value concepts (3 ( 2 tens = 6 tens = 60)

· factoring (3 ( 2
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10 = 6 ( 10 = 60)

using mental strategies to multiply a two-digit number by a one-digit number, including

· using known facts 
eg 9 ( 10 = 90 so 9 ( 13 = 90+9+9+9

· multiplying the tens and then the units 
eg 7 ( 19 is (7 ( 10) + (7 ( 9) = 70+63 = 133

· the relationship between multiplication facts 
eg 4 ( 23 is double 23 and double again

· factorising eg 18 ( 5 = 9 ( 2 ( 5 = 9
[image: image9.wmf]´

10 = 90

using mental strategies to divide by a one-digit number, in problems for which answers include a remainder

    eg 29 ÷ 6; if 4 ( 6 = 24 and 5 ( 6 = 30 the answer is 4 remainder 5

recording remainders to division problems 
eg 17 ÷ 4 = 4 remainder 1

recording answers, which include a remainder, to division problems to show the connection with multiplication eg 17 = 4 ( 4 + 1

interpreting the remainder in the context of the word problem

describing multiplication as the product of two or more numbers

describing and recording methods used in solving multiplication and division problems

determining factors for a given number
eg factors of 12 are 1, 2, 3, 4, 6, 12
	Working Mathematically

Students learn to

pose and solve multiplication and division problems (Questioning, Applying Strategies)
select and use mental, written and calculator strategies to solve multiplication or division problems 
eg ‘to multiply by 12, multiply by 6 and then double’ (Applying Strategies)
solve a variety of problems using problem-solving strategies, including:

-
trial and error
-
drawing a diagram
-
working backwards
-
looking for patterns
-
using a table (Applying Strategies, Communicating)
identify the operation/s required to solve a problem (Applying Strategies)
check the reasonableness of a solution to a problem by relating it to an original estimation (Reasoning)
explain how an answer was obtained and compare own method/s of solution to a problem with those of others (Communicating, Reflecting) 

use multiplication and division facts in board, card and computer games (Applying Strategies)
apply the inverse relationship of multiplication and division to check answers eg 63 ÷ 9 is 7 because 
7 ( 9 = 63 (Applying Strategies, Reflecting)

explain why a remainder is obtained in answers to some division problems (Communicating, Reasoning)
apply factorisation of a number to aid mental computation eg 16 ( 25 = 4 ( 4 ( 25 = 4 ( 100 = 400 (Applying Strategies)

	Background Information
	

	At this Stage, the emphasis in multiplication and division is on students developing mental strategies and using their own (informal) methods for recording their strategies. Comparing their method of solution with those of others, will lead to the identification of efficient mental and written strategies.
	One problem may have several acceptable methods of solution.

Students could extend their recall of number facts beyond the multiplication facts to 10 ( 10 by also memorising multiples of numbers such as 11, 12, 15, 20 and 25.

	Language
	

	The term ‘product’ has a different meaning in mathematics from its everyday usage.
	

	Multiplication and Division
	Stage 3

	NS3.3
	Key Ideas

	Selects and applies appropriate strategies for multiplication and division
	Select and apply appropriate mental, written or calculator strategies for multiplication and division 

Use formal written algorithms for multiplication (limit operators to two-digit numbers) and division (limit operators to single digits)

Explore prime and composite numbers

	Knowledge and Skills

Students learn about

applying appropriate mental, written or calculator strategies to solve multiplication and division problems

recognising and using different notations to indicate division eg 25 ( 4, 
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recording remainders as fractions or decimals, where appropriate eg 25 ( 4 = 6
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 or 6.25
multiplying three- and four-digit numbers by one-digit numbers using mental or written strategies 

(mental)

(written)

eg 432 ( 5

= 400 ( 5 + 30 ( 5 + 2 ( 5
= 2000 + 150 + 10
= 2160
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multiplying three-digit numbers by two-digit numbers using the extended form (long multiplication)

eg
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dividing a number with three or more digits by a single-digit divisor using mental or written strategies

(mental)

(written)

eg 341
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EMBED Equation.3[image: image20.wmf]
using mental strategies to multiply or divide a number by 100 or a multiple of 10

finding solutions to questions involving mixed operations eg 5 ( 4 + 7 = 27
determining whether a number is prime or composite by finding the number of factors eg ‘13 has two factors
(1 and 13) and therefore is prime; 21 has more than two factors (1, 3, 7, 21) and therefore is composite’
	Working Mathematically

Students learn to

estimate answers to problems and check to justify solutions (Applying Strategies, Reasoning)
select an appropriate strategy for the solution of multiplication and division problems 
(Applying Strategies, Reflecting)
use a number of strategies to solve unfamiliar problems, including:
-
trial and error                        -  drawing a diagram
-
working backwards               -  looking for patterns
-
simplifying the problem        -  using a table

    (Applying Strategies, Communicating)

use the appropriate operation in solving problems in real-life situations (Applying Strategies, Reflecting) 

give a valid reason for a solution to a multiplication or division problem and check that the answer makes sense in the original situation (Communicating, Reasoning)
use mathematical terminology and some conventions to explain, interpret and represent multiplication and division in a variety of ways 
(Applying Strategies, Communicating) 

use and interpret remainders in answers to division problems eg realising that the answer needs to be rounded up if the problem involves finding the number of cars needed to take 48 people to an event 
(Applying Strategies, Communicating)
question the meaning of packaging statements when determining the best buy eg 4 toilet rolls for $2.95 or 6 toilet rolls for $3.95 (Questioning)
determine that when a number is divided by a larger number a fraction which is less than 1 is the result (Reflecting) 

calculate averages in everyday contexts 
eg temperature, sport scores (Applying Strategies)
explain why a prime number when modelled as an array has only one row (Communicating, Reflecting)

	Background Information
	

	Students could extend their recall of number facts beyond the multiplication facts to 10 ( 10 by also memorising multiples of numbers such as 11, 12, 15, 20 and 25, and/or utilise mental strategies such as ‘14 ( 6 is 10 sixes plus 4 sixes’.

One is not a prime number because it has only one factor, itself.
	The simplest form of multiplication word problems relate to rates eg If four students earn $3 each, how much do they have altogether? Another type of problem is related to ratio and uses language such as ‘twice as many as’ and ‘six times as many as’. The terms rate and ratio are not introduced at this Stage, but students need to be able to interpret these problems as requiring multiplication.

	Operations with Whole Numbers
	Stage 4

	NS4.1 
	Key Ideas

	Recognises the properties of special groups of whole numbers and applies a range of strategies to aid computation
	Explore other counting systems

Investigate groups of positive whole numbers

Determine and apply tests of divisibility

Express a number as a product of its prime factors

Find squares/related square roots; cubes/related cube roots

Use index notation for positive integral indices

Apply mental strategies to aid computation

Divide two- or three-digit numbers by a two-digit number

	Knowledge and Skills

Students learn about
· expressing a number as a product of its prime factors

· using index notation to express powers of numbers (positive indices only) eg 8 = 23
· using the notation for square root 
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· recognising the link between squares and square roots and cubes and cube roots eg 23 = 8 and 
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· exploring through numerical examples that:

- 
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· finding square roots and cube roots of numbers expressed as a product of their prime factors

· finding square roots and cube roots of numbers using a calculator, after first estimating

· identifying special groups of numbers including figurate numbers, palindromic numbers, Fibonacci numbers, numbers in Pascal’s triangle

· comparing the Hindu-Arabic number system with number systems from different societies past and present

· determining and applying tests of divisibility 

· using an appropriate non-calculator method to divide two-and three-digit numbers by a two-digit number

· applying a range of mental strategies to aid computation, for example 

-
a practical understanding of associativity and commutativity eg 2 ( 7 ( 5 = 7 ( (2 ( 5) = 70 

· to multiply a number by 12, first multiply by 6 and 
then double the result

-
to multiply a number by 13, first multiply the 
number by ten and then add 3 times the number 
-
to divide by 20, first halve the number and then divide by 10
-
a practical understanding of the distributive law 
eg to multiply any number by 9 first multiply by 10 and then subtract the number
	Working Mathematically

Students learn to

question whether it is more appropriate to use mental strategies or a calculator to find the square root of a given number (Questioning)
discuss the strengths and weaknesses of different number systems (Communicating, Reasoning)
describe and recognise the advantages of the Hindu-Arabic number system (Communicating, Reasoning)
apply tests of divisibility mentally as an aid to calculation (Applying Strategies)
verify the various tests of divisibility (Reasoning)

	Operations with Whole Numbers (continued)
	Stage 4

	Background Information
	

	This work with squares and square roots links to Pythagoras’ theorem in Measurement.

Calculations with cubes and cube roots may be applied in volume problems in Measurement.

The topic of special groups of numbers links with number patterning in Patterns and Algebra.

To divide two- and three-digit numbers by a two-digit number, students may be taught the long division algorithm or, alternatively, to transform the division into a multiplication.

eg (i) 88 ( 44 = 2 because 2 ( 44 = 88;

(ii) 356 ( 52 = ( becomes 52 ( ( = 356. Knowing that there are two fifties in each 100, students may try 7 so that 
52 ( 7 = 364 which is too large. Try 6,  52 ( 6 = 312.

Answer is 
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Students also need to be able to express a division in the following form in order to relate multiplication and division:

       356 = 6 ( 52 + 44

Divide by 52:
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	The square root sign signifies a positive number (or zero). Thus 
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 (only). However, the two numbers whose square is 9 are 
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and 
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 ie 3 and –3.

Figurate numbers include triangular numbers, square numbers, and pentagonal numbers.

The meaning (and possibly the derivation) of the ‘radical sign’ may provide an interesting historical perspective.

Number systems from different societies past and present could include Egyptian, Babylonian, Roman, Mayan, Aboriginal, and Papua-New Guinean. The differences to be compared may include those related to the symbols used for numbers and operations, the use of zero, the base system, place value, and notation for fractions.

The Internet is a source of information on number systems in use in other cultures and/or at other times in history. 

The Chinese mathematician, Chu Shi-kie, wrote about the triangle result (which we now call Pascal’s triangle) in 1303 – at least 400 years before Pascal.



	Language
	

	Note the distinction between the use of fewer/fewest for number of items and less/least for quantities eg ‘There are fewer students in this class; there is less milk today.’
	Words such as ‘square’ have more than one mathematical context eg draw a square; square three; find the square root of 9. Students may need to have these differences explained.

Words such as ‘product’, ‘odd’, ‘prime’ and ‘power’ have different meanings in mathematics from their everyday usage. This may be confusing for some students.

	Integers
	Stage 4

	NS4.2  
	Key Ideas

	Compares, orders and calculates with integers
	Perform operations with directed numbers

Simplify expressions involving grouping symbols and apply order of operations

	Knowledge and Skills

Students learn about
· recognising the direction and magnitude of an integer
· placing directed numbers on a number line
· ordering directed numbers
· interpreting different meanings (direction or operation) for the + and – signs depending on the context
· adding and subtracting directed numbers
· multiplying and dividing directed numbers
· using grouping symbols as an operator
· applying order of operations to simplify expressions
· keying integers into a calculator using the +/– key
· using a calculator to perform operations with integers
	Working Mathematically

Students learn to

interpret the use of directed numbers in a real world context eg rise and fall of temperature (Communicating)
construct a directed number sentence to represent a real situation (Communicating)
apply directed numbers to calculations involving money and temperature (Applying Strategies, Reflecting)
use number lines in applications such as time lines and thermometer scales (Applying Strategies, Reflecting)
verify, using a calculator or other means, directed number operations eg subtracting a negative number is the same as adding a positive number (Reasoning)
question whether it is more appropriate to use mental strategies or a calculator when performing operations with integers (Questioning)

	Background Information
	

	Complex recording formats for directed numbers such as raised signs can be confusing. The following formats are recommended.

–2 – 3 = –5

–3 + 6 = 3

–3 + (–4) = –3 – 4 = –7

–2 – (–3) = –2 + 3 = 1
[image: image32.wmf]
–3.25 + 6.83 = 3.58 
	Brahmagupta, an Indian mathematician and astronomer (c 598 – c 665 AD) is noted for the introduction of zero and negative numbers in arithmetic.



	Fractions and Decimals
	Stage 2

	NS2.4 - Unit 1 
	Key Ideas

	Models, compares and represents commonly used fractions and decimals, adds and subtracts decimals to two decimal places, and interprets everyday percentages


	Model, compare and represent fractions with denominators 2, 4 and 8, followed by fractions with denominators of 5, 10 and 100

Model, compare and represent decimals to 2 decimal places

Add and subtract decimals with the same number of decimal places (to 2 decimal places)

Perform calculations with money

	Knowledge and Skills

Students learn about

· modelling, comparing and representing fractions with denominators 2, 4 and 8 by

· modelling halves, quarters and eighths of a whole object or collection of objects

-  naming fractions with denominators of two, four and eight up to one whole eg
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-  comparing and ordering fractions with the same denominator eg 
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is less than 
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-  interpreting the denominator as the number of equal parts a whole has been divided into 

-  interpreting the numerator as the number of equal fractional parts eg 
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means 3 equal parts of 8 

-  comparing unit fractions by referring to the denominator or diagrams eg 
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[image: image39.wmf]2

1


-  renaming 
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modelling, comparing and representing fractions with denominators 5, 10 and 100 by 

· extending the knowledge and skills covered above to fifths, tenths and hundredths

modelling, comparing and representing decimals to two decimal places

applying an understanding of place value to express whole numbers, tenths and hundredths as decimals

interpreting decimal notation for tenths and hundredths eg 0.1 is the same as 
[image: image41.wmf]10
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adding and subtracting decimals with the same number of decimal places (to 2 decimal places)
	Working Mathematically

Students learn to

pose questions about a collection of items  
eg ‘Is it possible to show one-eighth of this collection of objects?’ (Questioning)
explain why 
[image: image42.wmf]8
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 is less than 
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eg if the cake is divided among eight people, the slices are smaller than if the cake is shared among four people (Reasoning, Communicating)
check whether an answer is correct by using an alternative method eg use a number line or calculator to show that 
[image: image44.wmf]2
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is the same as 0.5 and 
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 (Reasoning)
interpret the everyday use of fractions and decimals, such as in advertisements (Reflecting)
interpret a calculator display in the context of the problem eg 2.6 means $2.60 when using money (Applying Strategies, Communicating)
apply decimal knowledge to record measurements 
eg 123 cm = 1.23 m (Reflecting) 

explain the relationship between fractions and decimals eg 
[image: image46.wmf]2

1

 is the same as 0.5 (Reasoning, Communicating)
perform calculations with money (Applying Strategies)

	Background Information
	

	At this Stage, ‘commonly used fractions’ refers to those with denominators 2, 4 and 8, as well as those with denominators 5, 10 and 100. Students apply their understanding of fractions with denominators 2, 4 and 8 to fractions with denominators 5, 10 and 100. 


	Fractions are used in different ways:

· to describe equal parts of a whole

- 
to describe equal parts of a collection of objects

· to denote numbers 
eg
[image: image47.wmf]2
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is midway between 0 and 1 on the number line 

- 
as operators related to division 
 eg dividing a number in half.

	Language
	

	At this Stage it is not intended that students necessarily use the terms ‘numerator’ and ‘denominator’. 

‘Decimal’ is a commonly used contraction of ‘decimal fraction’.
	In most cases, there are differences in the meaning of fraction and ordinal terms that use the same word eg ‘tenth’ (fraction) has a different meaning to ‘the tenth’ (ordinal).

	Fractions and Decimals
	Stage 2

	NS2.4 - Unit 2
	Key Ideas

	Models, compares and represents commonly used fractions and decimals, adds and subtracts decimals to two decimal places, and interprets everyday percentages
	Find equivalence between halves, quarters and eighths; fifths and tenths; tenths and hundredths

Recognise percentages in everyday situations

Relate a common percentage to a fraction or decimal

	Knowledge and Skills

Students learn about

· modelling, comparing and representing fractions with denominators 2, 4 and 8 by

· finding equivalence between halves, quarters and eighths using concrete materials and diagrams, by re-dividing the unit

eg


=


=
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· placing halves, quarters and eighths on a number line between 0 and 1 to further develop equivalence

eg
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-  counting by halves and quarters eg 0,
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-  modelling mixed numerals 

eg
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- placing halves and quarters on a number line beyond 1

eg
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modelling, comparing and representing fractions with denominators 5, 10 and 100 by

    - extending the knowledge and skills covered above to  
      fifths, tenths and hundredths

ordering decimals with the same number of decimal places (to 2 decimal places) on a number line 

rounding a number with one or two decimal places to the nearest whole number 

recognising the number pattern formed when decimal numbers are multiplied or divided by 10 or 100

recognising that the symbol % means ‘percent’

relating a common percentage to a fraction or decimal eg ‘25% means 25 out of 100 or 0.25’

equating 10% to
[image: image56.wmf]10
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, 25% to
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	Working Mathematically

Students learn to

pose questions about a collection of items 
eg ‘Is it possible to show one-eighth of this collection of objects?’ (Questioning)
check whether an answer is correct by using an alternative method eg use a number line or calculator to show that 
[image: image59.wmf]2
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is the same as 0.5 and 
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 (Reasoning)
interpret the everyday use of fractions, decimals and percentages, such as in advertisements 
(Reflecting)
interpret a calculator display in the context of the problem eg 2.6 means $2.60 when using money (Applying Strategies, Communicating)
apply decimal knowledge to record measurements 
eg 123 cm = 1.23 m (Reflecting) 

explain the relationship between fractions and decimals eg 
[image: image61.wmf]2

1

 is the same as 0.5 (Reasoning, Communicating)
round an answer obtained by using a calculator, to one or two decimal places (Applying Strategies)
use a calculator to create patterns involving decimal numbers eg 1 ÷ 10, 2 ÷ 10, 3 ÷ 10 (Applying Strategies)
perform calculations with money (Applying Strategies)

	Background Information
	

	Money is an application of decimals to two decimal places.
	At this Stage it is not intended that students necessarily use the terms ‘numerator’ and ‘denominator’.

	Language
	

	The decimal 1.12 is read ‘one point one two’ and not ‘one point twelve’.
	The word cent comes from the Latin word ‘centum’ meaning ‘one hundred’. Percent means ‘out of one hundred’ or ‘hundredths’.

	Fractions and Decimals
	Stage 3

	NS3.4 - Unit 1
	Key Ideas

	Compares, orders and calculates with decimals, simple fractions and simple percentages
	Model, compare and represent commonly used fractions (those with denominators 2, 3, 4, 5, 6, 8, 10, 12 and 100)

Find equivalence between thirds, sixths and twelfths 

Express a mixed numeral as an improper fraction and vice versa

Multiply and divide decimals by whole numbers in everyday contexts

Add and subtract decimals to three decimal places

	Knowledge and Skills

Students learn about

modelling thirds, sixths and twelfths of a whole object or collection of objects

placing thirds, sixths or twelfths on a number line between 0 and 1 to develop equivalence

eg
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expressing mixed numerals as improper fractions, and vice versa, through the use of diagrams or number lines, leading to a mental strategy

recognising that 
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using written, diagram and mental strategies to subtract a unit fraction from 1 eg 
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using written, diagram and mental strategies to subtract a unit fraction from any whole number eg 
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adding and subtracting fractions with the same denominator eg 
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expressing thousandths as decimals

interpreting decimal notation for thousandths

comparing and ordering decimal numbers with three decimal places

placing decimal numbers on a number line between 0 and 1

adding and subtracting decimal numbers with a different number of decimal places 

multiplying and dividing decimal numbers by single digit numbers and by 10, 100 and 1000 
	Working Mathematically

Students learn to 

pose and solve problems involving simple proportions 
eg ‘If a recipe for 8 people requires 3 cups of sugar, how many cups would be needed for 4 people?’ 
(Questioning, Applying Strategies)
explain or demonstrate why two fractions are or are not equivalent (Reasoning, Reflecting)
use estimation to check whether an answer is reasonable (Applying Strategies, Reasoning)
interpret and explain the use of fractions, decimals and percentages in everyday contexts eg 
[image: image67.wmf]4
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hr = 45 min
(Communicating, Reflecting)

apply the four operations to money problems 
(Applying Strategies)
interpret an improper fraction in an answer 
(Applying Strategies)
use a calculator to explore the effect of multiplying or dividing decimal numbers by multiples of ten 
(Applying Strategies)

	Background Information
	

	Fractions may be interpreted in different ways depending on the context eg two quarters (
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) may be thought of as two equal parts of one whole that has been divided into four equal parts.
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Alternatively, two quarters (
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) may be thought of as two equal parts of two wholes that have each been divided into quarters.
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Students need to interpret a variety of word problems and translate them into mathematical diagrams and/or fraction notation. Fractions have different meanings depending on the context eg show on a diagram 
[image: image73.wmf]4
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 of a pizza; four children share three pizzas, draw a diagram to show how much each receives.

	Fractions and Decimals
	Stage 3

	NS3.4 - Unit 2
	Key Ideas

	Compares, orders and calculates with decimals, simple fractions and simple percentages
	Add and subtract simple fractions where one denominator is a multiple of the other

Multiply simple fractions by whole numbers

Calculate unit fractions of a number

Calculate simple percentages of quantities

Apply the four operations to money in real-life situations

	Knowledge and Skills

Students learn about

finding equivalent fractions using diagrams and number lines by re-dividing the unit 

eg


=
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developing a mental strategy for finding equivalent fractions eg multiply or divide the numerator and the denominator by the same number 
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reducing a fraction to its lowest equivalent form by dividing the numerator and the denominator by a common factor

comparing and ordering fractions greater than one using strategies such as diagrams, the number line or equivalent fractions 

adding and subtracting simple fractions where one denominator is a multiple of the other
eg 
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multiplying simple fractions by whole numbers using repeated addition, leading to a rule 
eg 
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calculating unit fractions of a collection 
eg calculate 
[image: image80.wmf]5
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of 30 

representing simple fractions as a decimal and as a percentage

calculating simple percentages (10%, 20%, 25%, 50%) of quantities eg 10% of $200 =
[image: image81.wmf]10
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of $200 = $20
	Working Mathematically

Students learn to 

pose and solve problems involving simple proportions 
eg ‘If a recipe for 8 people requires 3 cups of sugar, how many cups would be needed for 4 people?’ 
(Questioning, Applying Strategies)
explain or demonstrate why two fractions are or are not equivalent (Reasoning, Reflecting)
use estimation to check whether an answer is reasonable (Applying Strategies, Reasoning)
interpret and explain the use of fractions, decimals and percentages in everyday contexts eg 
[image: image82.wmf]4

3

hr = 45 min (Communicating, Reflecting)

recall commonly used equivalent fractions 
eg 75%, 0.75, 
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(Communicating, Reflecting)
apply the four operations to money problems 
(Applying Strategies)
use mental strategies to convert between percentages and fractions to estimate discounts (Applying Strategies)
calculate prices following percentage discounts 
eg a 10% discount (Applying Strategies)
explain how 50% of an amount could be less than 10% of another amount (Applying Strategies, Reasoning)
interpret an improper fraction in an answer 
(Applying Strategies)
use a calculator to explore and create patterns with fractions and decimals (Applying Strategies)

	Background Information
	

	At this Stage, ‘simple fractions’ refers to those with denominators 2, 3, 4, 5, 6, 8, 10, 12 and 100.

Fraction concepts are applied in other areas of mathematics eg Chance, Space and Geometry, and Measurement. 

In HSIE, scale is used when reading and interpreting maps.
	In Music, reading and interpreting note values links with fraction work. Semiquavers, quavers, crotchets, minims and semibreves can be compared using fractions eg a quaver is 
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 of a crotchet, and 
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 of a minim. Musicians indicate fraction values by tails on the stems of notes or by contrasting open and closed notes.

Time signatures in music appear similar to fractions.

	Language
	

	In Chance, the likelihood of an outcome may be described as, for example, ‘one in four’.
	Students may need assistance with the subtleties of the English language when solving problems eg ‘10% of $50’ is not the same as ‘10% off $50’.

	Fractions, Decimals and Percentages
	Stage 4

	NS4.3 
	Key Ideas

	Operates with fractions, decimals, percentages, ratios and rates
	Perform operations with fractions, decimals and mixed numerals

Use ratios and rates to solve problems

	Knowledge and Skills

Students learn about

Fractions, Decimals and Percentages
· finding highest common factors and lowest common multiples 
· finding equivalent fractions 
· reducing a fraction to its lowest equivalent form
· adding and subtracting fractions using written methods 

· expressing improper fractions as mixed numerals and vice versa

· adding mixed numerals

· subtracting a fraction from a whole number
eg 
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· multiplying and dividing fractions and mixed numerals
· adding, subtracting, multiplying and dividing decimals (for multiplication and division, limit operators to two-digits)
· determining the effect of multiplying or dividing by a number less than one 
· rounding decimals to a given number of places
· using the notation for recurring (repeating) decimals 
eg 0.333 33… = 
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· converting fractions to decimals (terminating and recurring) and percentages
· converting terminating decimals to fractions and percentages
· converting percentages to fractions and decimals
· calculating fractions, decimals and percentages of quantities
· increasing and decreasing a quantity by a given percentage
· interpreting and calculating percentages greater than 100% eg an increase from 6 to 18 is an increase of 200%; 150% of $2 is $3

· expressing profit and/or loss as a percentage of cost price or selling price

· ordering fractions, decimals and percentages

· expressing one quantity as a fraction or a percentage of another eg 15 minutes is 
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 or 25% of an hour 
	Working Mathematically

Students learn to

· explain multiplication of a fraction by a fraction using a diagram to illustrate the process 
(Reasoning, Communicating)
· explain why division by a fraction is equivalent to multiplication by its reciprocal 
(Reasoning, Communicating)
· choose the appropriate equivalent form for mental computation eg 10% of $40 is
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1

 of $40 
(Applying Strategies)
· recognise and explain incorrect operations with fractions eg explain why 
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(Applying Strategies, Reasoning, Communicating)
· question the reasonableness of statements in the media that quote fractions, decimals or percentages 
eg ‘the number of children in the average family is 2.3’ (Questioning)
· interpret a calculator display in formulating a solution to a problem, by appropriately rounding a decimal (Communicating, Applying Strategies)
· recognise equivalences when calculating 
eg multiplication by 1.05 will increase a number/quantity by 5%, multiplication by 0.87 will decrease a number/quantity by 13% (Applying Strategies)
· solve a variety of real-life problems involving fractions, decimals and percentages (Applying Strategies)
· use a number of strategies to solve unfamiliar problems, including:

- using a table                        

- looking for patterns             

- simplifying the problem      

- drawing a diagram

- working backwards

- guess and refine 
(Applying Strategies, Communicating)
· interpret media and sport reports involving percentages (Communicating)
· evaluate best buys and special offers eg discounts (Applying Strategies)

	Fractions, Decimals and Percentages (continued)
	Stage 4

	Ratio and Rates

· using ratio to compare quantities of the same type
· writing ratios in various forms 
eg 
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, 4:6, 4 to 6 
· simplifying ratios eg 4:6 = 2:3, 
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:2 = 1:4, 0.3:1 = 3:10

· applying the unitary method to ratio problems

· dividing a quantity in a given ratio 

· interpreting and calculating ratios that involve more than two numbers

· calculating speed given distance and time

· calculating rates from given information 
eg 150 kilometres travelled in 2 hours
	· interpret descriptions of products that involve fractions, decimals, percentages or ratios eg on labels of packages (Communicating)
· solve a variety of real-life problems involving ratios 
eg scales on maps, mixes for fuels or concrete, gear ratios (Applying Strategies)
· solve a variety of real-life problems involving rates 
eg batting and bowling strike rates, telephone rates, speed, fuel consumption (Applying Strategies)

	Background Information
	

	Fraction concepts are applied in other areas of mathematics eg simplifying algebraic expressions, Probability, Trigonometry, and Measurement. Ratio work links with scale drawing, trigonometry and gradient of lines.

In Geography, students calculate percentage change using statistical data, and scale is used when reading and interpreting maps.

In Music, reading and interpreting note values links with fraction work. Semiquavers, quavers, crotchets, minims and semibreves can be compared using fractions eg a quaver is 
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 of a crotchet, and 
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 of a minim. Musicians indicate fraction values by tails on the stems of notes or by contrasting open and closed notes.

Time signatures in music appear similar to fractions. 

In PDHPE there are opportunities for students to apply number skills eg 

· when comparing time related to work, leisure and rest, students could express each as a percentage

· assessing the effect of exercise on the body by measuring the increase in pulse rate and body temperature

· calculating the height/weight ratio when analysing body composition

· conducting fitness tests such as allowing 12 minutes for a 1.6 kilometre run.
	Work with ratio may be linked with the Golden Rectangle. Many windows are Golden Rectangles, as are some of the buildings in Athens such as the Parthenon. The ratio of the dimensions of the Golden Rectangle was known to the ancient Greeks: 
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The word fraction comes from the Latin frangere meaning ‘to break’. The earliest evidence of fractions can be traced to the Egyptian papyrus of Ahmes (about 1650 BC). In the seventh century AD the method of writing fractions as we write them now was invented in India, but without the fraction bar (vinculum), which was introduced by the Arabs. Fractions were widely in use by the 12th century.

The word ‘cent’ comes from the Latin word ‘centum’ meaning ‘one hundred’. Percent means ‘out of one hundred’ or ‘hundredths’. 

One cent and two cent coins were withdrawn by the Australian Government in 1990. Prices can still be expressed in one-cent increments but the final bill is rounded to the nearest five cents. In this context, rounding is different to normal conventions in that totals ending in 3, 4, 6, and 7 are rounded to the nearest 5 cents, and totals ending in 8, 9, 1, and 2 are rounded to the nearest 0 cents.

	Language
	

	Students may need assistance with the subtleties of the English language when solving word problems 
eg ‘
[image: image97.wmf]10
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 of $50’ is not the same as ‘
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 off $50’.
	Students may wrongly interpret words giving a mathematical instruction (eg estimate, multiply, simplify) to just mean ‘get the answer’.


	Rational Numbers
	Stage 5.1

	NS5.1.1 
	Key Ideas

	Applies index laws to simplify and evaluate arithmetic expressions and uses scientific notation to write large and small numbers
	Define and use zero index and negative integral indices 

Develop the index laws arithmetically

Use index notation for square and cube roots

Express numbers in scientific notation (positive and negative powers of 10)

	Knowledge and Skills

Students learn about
· describing numbers written in index form using terms such as base, power, index, exponent

· evaluating numbers expressed as powers of positive whole numbers

· establishing the meaning of the zero index and negative indices eg by patterns
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· writing reciprocals of powers using negative indices 
eg  
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· translating numbers to index form (integral indices) and vice versa

· developing index laws arithmetically by expressing each term in expanded form
eg 
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· using index laws to simplify expressions

· using index laws to define fractional indices for square and cube roots  
eg 
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· writing square roots and cube roots in index form 
eg  
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· recognising the need for a notation to express very large or very small numbers

· expressing numbers in scientific notation

· entering and reading scientific notation on a calculator

· using index laws to make order of magnitude checks for numbers in scientific notation 
eg 
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· converting numbers expressed in scientific notation to decimal form

· ordering numbers expressed in scientific notation
	Working Mathematically

Students learn to

· solve numerical problems involving indices 
(Applying Strategies)
· explain the incorrect use of index laws 
eg why  
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(Communicating, Reasoning)
verify the index laws by using a calculator 
eg to compare the values of 
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and 5 (Reasoning) 

· communicate and interpret technical information using scientific notation (Communicating)
· explain the difference between numerical expressions such as 
[image: image118.wmf]4

10

2

´

 and 
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, particularly with reference to calculator displays (Communicating, Reasoning)
· solve problems involving scientific notation 
(Applying Strategies)

	Rational Numbers (continued)
	Stage 5.1

	Background Information
	

	This topic links to simplifying algebraic expressions using the index laws and with the use of scientific notation in Science.
	At this Stage the use of index notation for square roots and cube roots is mainly to facilitate calculator use.

	Language
	

	There is a need when teaching index notation to pay particular attention to how these numbers are said eg 34 is ‘three to the power of four’ or ‘three to the fourth’, 43 is ‘four cubed’ or ‘four to the power of three’, and
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 (scientific notation) is ‘two point three four times ten to the power of negative five’.
	


	Rational Numbers
	Stage 5.2

	NS5.2.1 
	Key Ideas

	Rounds decimals to a specified number of significant figures, expresses recurring decimals in fraction form and converts rates from one set of units to another
	Round numbers to a specified number of significant figures

Express recurring decimals as fractions

Convert rates from one set of units to another

	Knowledge and Skills

Students learn about
· identifying significant figures

· rounding numbers to a specified number of significant figures

· using the language of estimation appropriately, including:

· rounding

· approximate

· level of accuracy

· using symbols for approximation eg 
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· determining the effect of truncating or rounding during calculations on the accuracy of the results
· writing recurring decimals in fraction form using calculator and non-calculator methods 
eg 
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· converting rates from one set of units to another 
eg km/h to m/s, interest rate of 6% per annum is 0.5% per month
	Working Mathematically

Students learn to

· recognise that calculators show approximations to recurring decimals  
eg 
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 displayed as 0.666667 (Communicating)
· justify that 
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(Reasoning)
· decide on an appropriate level of accuracy for results of calculations (Applying Strategies)
· assess the effect of truncating or rounding during calculations on the accuracy of the results (Reasoning)
· appreciate the importance of the number of significant figures in a given measurement (Communicating)
· use an appropriate level of accuracy for a given situation or problem solution (Applying Strategies)
· solve problems involving rates (Applying Strategies)


	Background Information
	

	This topic links with work in Measurement.
	

	§ Real Numbers
	Stage 5.3

	§ NS5.3.1 
	Key Ideas

	Performs operations with surds and indices
	Define the system of real numbers distinguishing between rational and irrational numbers

Perform operations with surds

Use integers and fractions for index notation

Convert between surd and index form

	Knowledge and Skills

Students learn about
· defining a rational number:
A rational number is the ratio 
[image: image127.wmf]b
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 of two integers where b ≠ 0.

· distinguishing between rational and irrational numbers

· using a pair of compasses and a straight edge to construct simple rationals and surds on the number line

· defining real numbers:
Real numbers are represented by points on the number line.
Irrational numbers are real numbers that are not rational.

· demonstrating that 
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 is undefined for x < 0, 
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 for x = 0, and 
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is the positive square root of x when 
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· using the following results for x, y > 0:
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· using the four operations of addition, subtraction, multiplication and division to simplify expressions involving surds

· expanding expressions involving surds such as
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· rationalising the denominators of surds of the form                       
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· using the index laws to demonstrate the reasonableness of the definitions for fractional indices
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· translating expressions in surd form to expressions in index form and vice versa

· evaluating numerical expressions involving fractional indices  eg 
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	Working Mathematically

Students learn to

· explain why all integers and recurring decimals are rational numbers (Communicating, Reasoning)
· explain why rational numbers can be expressed in decimal form (Communicating, Reasoning)
· demonstrate that not all real numbers are rational (Communicating, Applying Strategies, Reasoning)
· solve numerical problems involving surds and/or fractional indices (Applying Strategies)
· explain why a particular sentence is incorrect 
    eg 
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(Communicating, Reasoning)
· prove some general properties of numbers such as
-  the sum of two odd integers is even

-  the product of an odd and even integer is even

-  the sum of 3 consecutive integers is divisible by 3

   (Reasoning)



	§ Real Numbers (continued)
	Stage 5.3

	· using the 
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 key on a calculator
· evaluating a fraction raised to the power of –1, leading to 
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	Background Information
	

	Operations with surds are applied when simplifying algebraic expressions.

This topic can be linked with graphing 
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Some students may enjoy a demonstration of the proof, by contradiction, that 
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 is irrational.

Early Greek mathematicians believed that the length of any line would always be given by a rational number. This was proved to be false when Pythagoras and his followers found the length of the hypotenuse of an isosceles right-angled triangle with side length one unit.
	Having expanded binomial products and rationalised denominators of surds of the form 
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, students could rationalise denominators of surds with binomial denominators.

	Language
	

	There is a need to emphasise how to read and articulate surds and fractional indices 
 eg 
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 is ‘the square root of x’ or ‘root x’.
	


	Consumer Arithmetic
	Stage 5.1

	NS5.1.2 
	Key Ideas

	Solves consumer arithmetic problems involving earning and spending money
	Solve simple consumer problems including those involving earning and spending money

Calculate simple interest and find compound interest using a calculator and tables of values

	Knowledge and Skills

Students learn about
· calculating earnings for various time periods from different sources, including:

· wage

· salary

· commission

· piecework

· overtime

· bonuses

· holiday loadings

· interest on investments

· calculating income earned in casual and part-time jobs, considering agreed rates and special rates for Sundays and public holidays

· calculating weekly, fortnightly, monthly and yearly incomes

· calculating net earnings considering deductions such as taxation and superannuation

· calculating simple interest using the formula 


[image: image145.wmf]PRT

I

=

 where 
[image: image146.wmf]100

r

R

=


    where I is the interest, P the principal, R the annual interest rate and T the number of years

· applying the simple interest formula to problems related to investing money at simple interest rates

· calculating compound interest for two or three years by repeated multiplication using a calculator eg a rate of 5% per annum leads to repeated multiplication by 1.05

· calculating compound interest on investments using a table 

· calculating and comparing the cost of purchasing goods using:

· cash

· credit card

· lay-by

· deferred payment

· buying on terms

· loans

· calculating a ‘best buy’
	Working Mathematically

Students learn to

· read and interpret pay slips from part-time jobs when questioning the details of their own employment (Questioning, Communicating)
· prepare a budget for a given income, considering such expenses as rent, food, transport etc 
(Applying Strategies)

· interpret the different ways of indicating wages or salary in newspaper ‘positions vacant’ advertisements eg $20K (Communicating)
· compare employment conditions for different careers where information is gathered from a variety of mediums including the Internet 
eg employment rates, payment (Applying Strategies)
· compare simple interest with compound interest in practical situations eg loans (Applying Strategies)
· interpret spreadsheets or tables when comparing simple interest and compound interest on an investment over various time periods
(Applying Strategies, Communicating)
· realise the total cost and/or hidden costs involved in some types of purchase arrangements 
(Applying Strategies)
· make informed decisions related to purchases 
eg determining the best mobile phone plan for a given situation (Applying Strategies)
· interpret the GST on receipts (Communicating)

	Background Information
	

	It is not intended at this Stage for students to use the formula for compound interest. Internet sites may be used to find commercial rates for home loans and ‘home loan calculators’. 
	The abbreviation K comes from the Greek word khilioi meaning thousand. It is used in many job advertisements eg a salary of $70K.

	Consumer Arithmetic
	Stage 5.2

	NS5.2.2
	Key Ideas

	Solves consumer arithmetic problems involving compound interest, depreciation, and successive discounts
	Use compound interest formula

Solve consumer arithmetic problems involving compound interest, depreciation and successive discounts

	Knowledge and Skills

Students learn about
· calculating the result of successive discounts

· calculating compound interest on investments and loans using repetition of the formula for simple interest

· determining and using the formula for compound interest, 
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, where A is the total amount, P is the principal, R is the interest rate per period as a decimal and n is the number of periods

· using the compound interest formula to calculate depreciation

· comparing the cost of loans using flat and reducible interest for a small number of repayment periods
	Working Mathematically

Students learn to

· solve problems involving discounts and compound interest (Applying Strategies)
· explain why, for example, a discount of 10% following a discount of 15% is not the same as a discount of 25% (Applying Strategies, Communicating, Reasoning)
· question the advantages of interest being calculated on the basis of different time periods eg monthly rather than yearly (Questioning, Applying Strategies)
· analyse promotional and advertising material related to finance that is collected from a variety of sources including the Internet

    eg loan repayments on home purchases

    (Applying Strategies, Reasoning, Communicating)
· use a ‘guess and refine’ strategy when investigating unfamiliar problems (Applying Strategies)


	Background Information
	

	The work in this topic links with Commerce.

Internet sites may be used to find commercial rates for home loans and ‘home loan calculators’.
	

	Chance
	Stage 2

	NS2.5 
	Key Ideas

	Describes and compares chance events in social and experimental contexts
	Explore all possible outcomes in a simple chance situation

Conduct simple chance experiments

Collect data and compare likelihood of events in different contexts

	Knowledge and Skills

Students learn about
listing all the possible outcomes in a simple chance situation eg ‘heads’, ‘tails’ if a coin is tossed

distinguishing between certain and uncertain events

comparing familiar events and describing them as being equally likely or more or less likely to occur

predicting and recording all possible outcomes in a simple chance experiment 
eg randomly selecting three pegs from a bag containing an equal number of pegs of two colours 

ordering events from least likely to most likely 
eg ‘having ten children away sick on the one day is less likely than having one or two away’

using the language of chance in everyday contexts 
eg a fifty-fifty chance, a one in two chance

predicting and recording all possible combinations 
eg the number of possible outfits arising from three different t-shirts and two different pairs of shorts

conducting simple experiments with random generators such as coins, dice or spinners to inform discussion about the likelihood of outcomes eg roll a die fifty times, keep a tally and graph the results
	Working Mathematically

Students learn to

discuss the ‘fairness’ of simple games involving chance (Communicating)
compare the likelihood of outcomes in a simple chance experiment eg from a collection of 27 red, 10 blue and 13 yellow marbles, name red as being the colour most likely to be drawn out (Reasoning)
apply an understanding of equally likely outcomes in situations involving random generators such as dice, coins and spinners (Reflecting)
make statements that acknowledge ‘randomness’ in a situation eg ‘the spinner could stop on any colour’ (Communicating, Reflecting) 

explain the differences between expected results and actual results in a simple chance experiment (Communicating, Reflecting)

	Background Information
	

	When a fair coin is tossed, theoretically there is an equal chance of a head or tail. If the coin is tossed and there are five heads in a row there is still an equal chance of a head or tail on the next toss, since each toss is an independent event.
	

	Chance
	Stage 3

	NS3.5 
	Key Ideas

	Orders the likelihood of simple events on a number line from zero to one
	Assign numerical values to the likelihood of simple events occurring

Order the likelihood of simple events on a number line from 0 to 1

	Knowledge and Skills

Students learn about
using data to order chance events from least likely to most likely eg roll two dice twenty times and order the results according to how many times each total is obtained

ordering commonly used ‘chance words’ on a number line between zero (impossible) and one (certain) 
eg ‘equal chance’ would be placed at 0.5 

using knowledge of equivalent fractions and percentages to assign a numerical value to the likelihood of a simple event occurring eg there is a five in ten,
[image: image148.wmf]10
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, 50% or one in two chance of this happening

describing the likelihood of events as being more or less than a half (50% or 0.5) and ordering the events on a number line

using samples to make predictions about a larger ‘population’ from which the sample comes 
eg predicting the proportion of cubes of each colour in a bag after taking out a sample of the cubes
	Working Mathematically

Students learn to

predict and discuss whether everyday events are more or less likely to happen or whether they have an equal chance of occurring
(Applying Strategies, Communicating)
assign numerical values to the likelihood of simple events occurring in real-life contexts 
eg ‘My football team has a fifty-fifty chance of winning the game.’ (Applying Strategies, Reflecting)

describe the likelihood of an event occurring as being more or less than half (Communicating, Reflecting)
question whether their prediction about a larger population, from which a sample comes, would be the same if a different sample was used eg ‘Would the results be the same if a different class was surveyed?’
(Questioning, Reflecting)
design a spinner or label a die so that a particular outcome is more likely than another 
(Applying Strategies)

	Background Information
	

	Students will need some prior experience ordering decimal fractions (tenths) on a number line from zero to one.


	Chance events can be ordered on a scale from zero to one. A chance of zero describes an event that is impossible. A chance of one describes an event that is certain. Therefore, events with an equal chance of occurring can be described as having a chance of 0.5. Other expressions of chance fall between zero and one eg ‘unlikely’ will take a numerical value somewhere between 0 and 0.5.


	Probability
	Stage 4

	NS4.4 
	Key Ideas

	Solves probability problems involving simple events
	Determine the probability of simple events

Solve simple probability problems

Recognise complementary events

	Knowledge and Skills

Students learn about
· listing all possible outcomes of a simple event 
· using the term ‘sample space’ to denote all possible outcomes eg for tossing a fair die, the sample space is 1, 2, 3, 4, 5, 6
· assigning probabilities to simple events by reasoning about equally likely outcomes eg the probability of a 5 resulting from the throw of a fair die is
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· expressing the probability of a particular outcome as a fraction between 0 and 1
· assigning a probability of zero to events that are impossible and a probability of one to events that are certain
· recognising that the sum of the probabilities of all possible outcomes of a simple event is 1

· identifying the complement of an event 
eg ‘The complement of drawing a red card from a deck of cards is drawing a black card.’

· finding the probability of a complementary event
	Working Mathematically

Students learn to

solve simple probability problems arising in games (Applying Strategies)
use language associated with chance events appropriately (Communicating)
evaluate media statements involving probability (Applying Strategies, Communicating)
interpret and use probabilities expressed as percentages or decimals (Applying Strategies, Communicating)

explain the meaning of a probability of 0, 
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 and 1 in a given situation (Communicating, Reasoning)

	Background Information
	

	A simple event is an event in which each possible outcome is equally likely eg tossing a fair die.
	

	Probability
	Stage 5.1

	NS5.1.3 
	Key Ideas

	Determines relative frequencies and theoretical probabilities
	Determine relative frequencies to estimate probabilities 

Determine theoretical probabilities

	Knowledge and Skills

Students learn about
· repeating an experiment a number of times to determine the relative frequency of an event
· estimating the probability of an event from experimental data using relative frequencies
· expressing the probability of an event A given a finite number of equally likely outcomes as
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where n is the total number of outcomes in the sample space

· using the formula to calculate probabilities for simple events

· simulating probability experiments using random number generators
	Working Mathematically

Students learn to

· recognise and explain differences between relative frequency and theoretical probability in a simple experiment (Communicating, Reasoning)
· apply relative frequency to predict future experimental outcomes (Applying Strategies)
· design a device to produce a specified relative frequency eg a four-coloured circular spinner 
(Applying Strategies)
· recognise that probability estimates become more stable as the number of trials increases (Reasoning)
· recognise randomness in chance situations (Communicating)
· apply the formula for calculating probabilities to problems related to card, dice and other games (Applying Strategies)

	Background Information
	

	This topic links with relative frequency in the Data strand.

Software programs could be used for simulation experiments to demonstrate that the relative frequency gets closer and closer to the theoretical probability as the number of trials increases.
	Students may not appreciate the significance of a simulation experiment eg they may not transfer random number generator results for tossing a die to the situation of actually tossing a die a number of times.

	Probability
	Stage 5.3

	NS5.3.2 
	Key Ideas

	Solves probability problems involving compound events
	Solve probability problems including two-stage and compound events

	Knowledge and Skills

Students learn about
· distinguishing informally between dependent and independent events

· sampling with and without replacement in two-stage experiments eg drawing two counters from a bag containing 3 blue, 4 red and 1 white counter

· analysing two-stage events through constructing organised lists, tables and/or tree diagrams

· solving two-stage probability problems including instances of sampling with and without replacement

· finding probabilities of compound events using organised lists, tables or diagrams 
eg the table below represents data collected on 300 athletes and compares height with weight – what is the probability of choosing a light, short athlete from the population represented in the table?

Heavy

Light

Tall

 70

 20

 90

Short

 50

160

210

120

180

300


	Working Mathematically

Students learn to

· critically evaluate statements on chance and probability appearing in the media and/or in other subjects (Reasoning)

· evaluate the likelihood of winning a prize in lotteries and other competitions 
(Applying Strategies, Reasoning)
· evaluate games for fairness 
(Applying Strategies, Reasoning)
· identify common misconceptions related to chance events eg if you get four tails in a row when tossing a coin, there is a greater chance that the next outcome is a head (Applying Strategies)
· recognise the use of probability by governments and companies eg in demography, insurance, planning for roads (Reflecting)

	Background Information
	

	Venn diagrams may be used as a tool in solving some probability problems.

The mathematical analysis of probability was prompted by the French gentleman gambler, the Chevalier de Meré. Over the years, the Chevalier had consistently won money betting on at least one six in four rolls of a die. He felt that he should also win betting on at least one double six in 24 rolls of two dice, but in fact regularly lost.
	In 1654 he asked his mathematician friend Pascal to explain why. This question led to a famous correspondence between Pascal and the renowned mathematician Fermat. The Chevalier’s change of fortune is explained by the fact that the chance of at least one six in four rolls of a die is 51.8%, while the chance of at least one double six in 24 rolls of two dice is 49.1%.
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