Mathematics Years 7–10 Syllabus


7
Outcomes for Early Stage 1 to Stage 5

The syllabus outcomes are arranged in Stages that follow a conceptual sequence from Early Stage 1 to Stage 5. The outcomes and content for each strand and substrand describe the knowledge, skills and understanding to be developed by most students at each Stage. However, it is acknowledged that students learn at different rates and in different ways. In order to cater for the full range of students in Years 7–10, Stages 2 and 3 outcomes and content have been included in this syllabus. In addition, it is possible that there will be variability in the achievement of Stage outcomes at particular Years of schooling. For example, some students will achieve the Stage 4 outcomes during Year 7, while the majority will achieve them by the end of Year 8. Other students might not achieve them until Year 9 or later. Consequently, three specific endpoints and pathways (5.1, 5.2 and 5.3) have been identified for Stage 5. Other endpoints and pathways are also possible in Stage 5. For example, some students may achieve all of the 5.2 outcomes and a selection of some of the 5.3 outcomes.

A code has been applied to each of the outcomes to facilitate reference throughout the syllabus.

WM
Working Mathematically

N
Number

PA
Patterns and Algebra

D
Data

M
Measurement

SG
Space and Geometry

For example, the following outcome:

NS4.3  Operates with fractions, decimals, percentages, ratios and rates

refers to an outcome from the Number strand in Stage 4. The last number indicates that this outcome belongs to the third set of Number outcomes.

In the Stages from Early Stage 1 to Stage 3, where there is more than one outcome for a substrand at a particular Stage, the code ends with ‘a’ or ‘b’ to indicate the first or second outcome. 

For example, the following two outcomes are included in Two-dimensional Space for Stage 3:

SGS3.2a
Manipulates, classifies and draws two-dimensional shapes and describes side and angle 
properties

SGS3.2b
Measures, constructs and classifies angles

Working Mathematically Outcomes
There is no specific list of knowledge and skills for the Working Mathematically strand. The Working Mathematically processes have been embedded in the content section of this syllabus and appear on each of the content pages. The wording of the outcomes for Questioning and Reflecting is the same for each Stage except for the last part of the statement, which indicates that the outcome should be assessed in relation to the relevant content for that Stage. This is not to suggest that there is no development of these two processes across Stages. Development of these processes is closely linked to the development of the content and needs to be assessed in relation to the content. For Questioning, this means that a student working towards Stage 3 might ask a question about creating sixths of a collection of objects whereas a student working towards Stage 5.2 might ask a question about the impact of adding a constant term to the graph of a simple parabola. For Reflecting, a student working towards Stage 3 might be able to make connections between areas of rectangles and multiplication whereas a student working towards Stage 4 might be able to make connections between finding areas of triangles and using Pythagoras’ theorem to find the length of an unknown perpendicular height.

The following tables list the outcomes (with page reference to the relevant content contained in this syllabus) for each strand and for each Stage from Early Stage 1 to Stage 5. The full range of outcomes is presented in this syllabus so that teachers are aware of the progression across the Stages. The table shows the connection between three levels in Stage 5. Stage 5.3 includes the outcomes from Stage 5.1 and Stage 5.2. Stage 5.2 includes the outcomes from Stage 5.1. Topics in 5.3 identified by a # are optional topics to enable further preparation for the Mathematics Extension courses in Stage 6. Topics in 5.3 marked with a § are recommended topics for students who are following the 5.2 pathway but intend to study the Stage 6 Mathematics course.
Working Mathematically Outcomes for Early Stage 1 to Stage 3

	Process
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Questioning 

Students ask questions in relation to mathematical situations and their mathematical experiences
	WMES1.1 

Asks questions that could be explored using mathematics in relation to Early Stage 1 content
	WMS1.1

Asks questions that could be explored using mathematics in relation to Stage 1 content
	WMS2.1

Asks questions that could be explored using mathematics in relation to Stage 2 content
	WMS3.1

Asks questions that could be explored using mathematics in relation to Stage 3 content

	Applying Strategies

Students develop, select and use a range of strategies, including the selection and use of appropriate technology, to explore and solve problems
	WMES1.2

Uses objects, actions, imagery, technology and/or trial and error to explore mathematical problems
	WMS1.2

Uses objects, diagrams, imagery and technology to explore mathematical problems
	WMS2.2

Selects and uses appropriate mental or written strategies, or technology, to solve problems
	WMS3.2

Selects and applies appropriate problem-solving strategies, including technological applications, in undertaking investigations



	Communicating

Students develop and use appropriate language and representations to formulate and express mathematical ideas
	WMES1.3

Describes mathematical situations using everyday language, actions, materials and informal recordings
	WMS1.3

Describes mathematical situations and methods using everyday and some mathematical language, actions, materials, diagrams and symbols
	WMS2.3

Uses appropriate terminology to describe, and symbols to represent, mathematical ideas
	WMS3.3

Describes and represents a mathematical situation in a variety of ways using mathematical terminology and some conventions

	Reasoning

Students develop and use processes for exploring relationships, checking solutions and giving reasons to support their conclusions
	WMES1.4

Uses concrete materials and/or pictorial representations to support conclusions
	WMS1.4

Supports conclusions by explaining or demonstrating how answers were obtained
	WMS2.4

Checks the accuracy of a statement and explains the reasoning used
	WMS3.4

Gives a valid reason for supporting one possible solution over another

	Reflecting

Students reflect on their experiences and critical understanding to make connections with, and generalisations about, existing knowledge and understanding
	WMES1.5

Links mathematical ideas and makes connections with, and generalisations about, existing knowledge and understanding in relation to Early Stage 1 content
	WMS1.5

Links mathematical ideas and makes connections with, and generalisations about, existing knowledge and understanding in relation to Stage 1 content
	WMS2.5

Links mathematical ideas and makes connections with, and generalisations about, existing knowledge and understanding in relation to Stage 2 content
	WMS3.5

Links mathematical ideas and makes connections with, and generalisations about, existing knowledge and understanding in relation to Stage 3 content




Working Mathematically Outcomes for Stage 4 to Stage 5

	
	
	
	
	Stage 5.3

	
	
	
	Stage 5.2
	

	Process
	Stage 4
	Stage 5.1
	
	

	Questioning 

Students ask questions in relation to mathematical situations and their mathematical experiences
	WMS4.1

Asks questions that could be explored using mathematics in relation to Stage 4 content
	WMS5.1.1

Asks questions that could be explored using mathematics in relation to Stage 5.1 content
	WMS5.2.1

Asks questions that could be explored using mathematics in relation to Stage 5.2 content
	WMS5.3.1

Asks questions that could be explored using mathematics in relation to Stage 5.3 content

	Applying Strategies

Students develop, select and use a range of strategies, including the selection and use of appropriate technology, to explore and develop solutions in solving problems
	WMS4.2

Analyses a mathematical or real-life situation, solving problems using technology where appropriate
	WMS5.1.2

Analyses a mathematical or real-life situation, systematically applying problem-solving strategies
	WMS5.2.2

Selects and uses appropriate problem-solving strategies that include selecting and organising key information and identifying and working on related problems
	WMS5.3.2

Solves problems using a range of strategies including deductive reasoning

	Communicating

Students develop and use appropriate language and representations to formulate and express mathematical ideas
	WMS4.3

Uses mathematical terminology and notation, algebraic symbols, diagrams, text and tables to communicate mathematical ideas
	WMS5.1.3

Uses mathematical terminology and notation, algebraic symbols, diagrams, text and tables to explain mathematical ideas
	WMS5.2.3

Uses appropriate mathematical language and algebraic, statistical and other notations and conventions in written, oral or graphical form
	WMS5.3.3

Uses and interprets formal definitions and generalisations when explaining solutions and/or conjectures

	Reasoning

Students develop and use processes for exploring relationships, checking solutions and giving reasons to support their conclusions
	WMS4.4

Identifies relationships and the strengths and weaknesses of different strategies and solutions, giving reasons
	WMS5.1.4

Explains and verifies mathematical relationships
	WMS5.2.4

Uses mathematical arguments to reach and justify conclusions
	WMS5.3.4

Uses deductive reasoning in presenting arguments and formal proofs

	Reflecting

Students reflect on their experiences and critical understanding to make connections with, and generalisations about, existing knowledge and understanding
	WMS4.5

Links mathematical ideas and makes connections with, and generalisations about, existing knowledge and understanding in relation to Stage 4 content
	WMS5.1.5

Links mathematical ideas and makes connections with, and generalisations about, existing knowledge and understanding in relation to Stage 5.1 content
	WMS5.2.5

Links mathematical ideas and makes connections with, and generalisations about, existing knowledge and understanding in relation to Stage 5.2 content
	WMS5.3.5

Links mathematical ideas and makes connections with, and generalisations about, existing knowledge and understanding in relation to Stage 5.3 content


Number Outcomes for Early Stage 1 to Stage 3

	Substrand
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Whole Numbers

Students develop a sense of the relative size of whole numbers and the role of place value in their representation
	NES1.1

Counts to 30, and orders, reads and represents numbers in the range 0 to 20 
	NS1.1

Counts, orders, reads and represents two- and three-digit numbers
	NS2.1 (p 48)

Counts, orders, reads and records numbers up to four digits
	NS3.1 (p 49)

Orders, reads and writes numbers of any size

	Addition and Subtraction

Students develop facility with number facts and computation with progressively larger numbers in addition and subtraction and an appreciation of the relationship between those facts
	NES1.2

Combines, separates and compares collections of objects, describes using everyday language and records using informal methods
	NS1.2

Uses a range of mental strategies and informal recording methods for addition and subtraction involving one- and two-digit numbers
	NS2.2 (p 50)

Uses mental and written strategies for addition and subtraction involving two-, three- and four-digit numbers
	NS3.2 (p 52)

Selects and applies appropriate strategies for addition and subtraction with counting numbers of any size

	Multiplication and Division

Students develop facility with number facts and computation with progressively larger numbers in multiplication and division and an appreciation of the relationship between those facts
	NES1.3

Groups, shares and counts collections of objects, describes using everyday language and records using informal methods
	NS1.3

Uses a range of mental strategies and concrete materials for multiplication and division
	NS2.3 (p 53)

Uses mental and informal written strategies for multiplication and division
	NS3.3 (p 55)

Selects and applies appropriate strategies for multiplication and division 

	Fractions and Decimals

Students develop an understanding of the parts of a whole, and the relationships between the different representations of fractions
	NES1.4

Describes halves, encountered in everyday contexts, as two equal parts of an object
	NS1.4

Describes and models halves and quarters, of objects and collections, occurring in everyday situations
	NS2.4 (p 59)

Models, compares and represents commonly used fractions and decimals, adds and subtracts decimals to two decimal places, and interprets everyday percentages
	NS3.4 (p 61)

Compares, orders and calculates with decimals, simple fractions and simple percentages

	Chance

Students develop an understanding of the application of chance in everyday situations and an appreciation of the difference between theoretical and experimental probabilities
	No outcome at 
this Stage
	NS1.5

Recognises and describes the element of chance in everyday events
	NS2.5 (p 72)

Describes and compares chance events in social and experimental contexts
	NS3.5 (p 73)

Orders the likelihood of simple events on a number line from zero to one


Number Outcomes for Stage 4 to Stage 5

	
	
	
	Stage 5.3

	
	
	Stage 5.2
	

	Stage 4
	Stage 5.1
	
	

	Operations with Whole Numbers

NS4.1 (p 56)

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

	Integers 

NS4.2 (p 58)

Compares, orders and calculates with integers
	
	
	

	Fractions, Decimals and Percentages

NS4.3 (p 63)

Operates with fractions, decimals, percentages, ratios and rates
	Rational Numbers

NS5.1.1 (p 65)

Applies index laws to simplify and evaluate arithmetic expressions and uses scientific notation to write large and small numbers
	Rational Numbers

NS5.2.1 (p 67)

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
	§Real Numbers

§NS5.3.1 (p 68)

Performs operations with surds and indices

	
	Consumer Arithmetic 

NS5.1.2 (p 70)

Solves consumer arithmetic problems involving earning and spending money
	Consumer Arithmetic 

NS5.2.2 (p 71)

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

	Probability

NS4.4 (p 74)

Solves probability problems involving simple events
	Probability 

NS5.1.3 (p 75)

Determines relative frequencies and theoretical probabilities
	
	Probability

NS5.3.2 (p 76)

Solves probability problems involving compound events

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


Patterns and Algebra Outcomes for Early Stage 1 to Stage 3

	Substrand
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Patterns and Algebra

Students develop skills in creating, describing and recording number patterns as well as an understanding of the relationships between numbers


	PAES1.1

Recognises, describes, creates and continues repeating patterns and number patterns that increase or decrease
	PAS1.1

Creates, represents and continues a variety of number patterns, supplies missing elements in a pattern and builds number relationships
	PAS2.1 (p 79)

Generates, describes and records number patterns using a variety of strategies and completes simple number sentences by calculating missing values
	PAS3.1a (p 80)

Records, analyses and describes geometric and number patterns that involve one operation using tables and words

PAS3.1b (p 81)

Constructs, verifies and completes number sentences involving the four operations with a variety of numbers




Patterns and Algebra Outcomes for Stage 4 to Stage 5

	
	
	
	Stage 5.3
	

	
	
	Stage 5.2
	
	

	Stage 4
	Stage 5.1
	
	
	

	Algebraic Techniques

PAS4.1 (p 82)

Uses letters to represent numbers and translates between words and algebraic symbols
	
	
	
	

	Number Patterns

PAS4.2 (p 83)

Creates, records, analyses and generalises number patterns using words and algebraic symbols in a variety of ways
	
	
	
	

	Algebraic Techniques

PAS4.3 (p 85)

Uses the algebraic symbol system to simplify, expand and factorise simple algebraic expressions 

PAS4.4 (p 86)

Uses algebraic techniques to solve linear equations and simple inequalities
	Algebraic Techniques

PAS5.1.1 (p 87)

Applies the index laws to simplify algebraic expressions
	Algebraic 
Techniques

PAS5.2.1 (p 88)

Simplifies, expands and factorises algebraic expressions involving fractions and negative and fractional indices

PAS5.2.2 (p 90)

Solves linear and simple quadratic equations, solves linear inequalities and solves simultaneous equations using graphical and analytical methods
	§Algebraic 
Techniques

§PAS5.3.1 (p 92)

Uses algebraic techniques to simplify expressions, expand binomial products and factorise quadratic expressions 

§PAS5.3.2 (p 94)

Solves linear, quadratic and simultaneous equations, solves and graphs inequalities, and rearranges literal equations
	

	
	
	
	
	#Curve Sketching and Polynomials

# PAS5.3.6 (p 107)

Uses a variety of techniques to sketch a range of curves and describes the features of curves from the equation

# PAS5.3.7 (p 108)

Recognises, describes and sketches polynomials, and applies the factor and remainder theorems to solve problems

#Functions and Logarithms 

# PAS5.3.8 (p 109)

Describes, interprets and sketches functions and uses the definition of a logarithm to establish and apply the laws of logarithms



	Linear Relationships

PAS4.5 (p 96)

Graphs and interprets linear relationships on the number plane


	Coordinate Geometry

PAS5.1.2 (p 97)

Determines the midpoint, length and gradient of an interval joining two points on the number plane and graphs linear and simple non-linear relationships from equations 


	Coordinate 
Geometry

PAS5.2.3 (p 99)

Uses formulae to find midpoint, distance and gradient and applies the gradient/intercept form to interpret and graph straight lines 

PAS5.2.4 (p 101)

Draws and interprets graphs including simple parabolas and hyperbolas


	§Coordinate 
Geometry

§PAS5.3.3 (p 102)

Uses various standard forms of the equation of a straight line and graphs regions on the number plane

§PAS5.3.4 (p 103)

Draws and interprets a variety of graphs including parabolas, cubics, exponentials and circles and applies coordinate geometry techniques to solve problems
	

	#  -  optional topics
§  - recommended topics for students who are following the 5.2 pathway but intend to study the Stage 6 Mathematics course
	Graphs of Physical Phenomena

PAS5.2.5 (p 105)

Draws and interprets graphs of physical phenomena
	Graphs of Physical Phenomena

PAS5.3.5 (p 106)

Analyses and describes graphs of physical phenomena
	


Data Outcomes for Early Stage 1 to Stage 3

	Substrand
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Data
Students inform their inquiries through gathering, organising, tabulating and graphing data
	DES1.1

Represents and interprets data displays made from objects and pictures
	DS1.1

Gathers and organises data, displays data using column and picture graphs, and interprets the results
	DS2.1 (p 112)

Gathers and organises data, displays data using tables and graphs, and interprets the results


	DS3.1 (p 113)

Displays and interprets data in graphs with scales of many-to-one correspondence


Data Outcomes for Stage 4 to Stage 5

	
	
	
	Stage 5.3

	
	
	Stage 5.2
	

	Stage 4
	Stage 5.1
	
	

	Data Representation

DS4.1 (p 114)

Constructs, reads and interprets graphs, tables, charts and statistical information 

Data Analysis and Evaluation

DS4.2 (p 115)

Collects statistical data using either a census or a sample, and analyses data using measures of location and range


	Data Representation 
and Analysis

DS5.1.1 (p 116)

Groups data to aid analysis and constructs frequency and cumulative frequency tables and graphs
	Data Analysis and Evaluation 

DS5.2.1 (p 117)

Uses the interquartile range and standard deviation to analyse data
	


Measurement Outcomes for Early Stage 1 to Stage 3

	Substrand
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Length 

Students distinguish the attribute of length and use informal and metric units for measurement
	MES1.1

Describes length and distance using everyday language and compares lengths using direct comparison
	MS1.1

Estimates, measures, compares and records lengths and distances using informal units, metres and centimetres
	MS2.1 (p 120)

Estimates, measures, compares and records lengths, distances and perimeters in metres, centimetres and millimetres
	MS3.1 (p 121)

Selects and uses the appropriate unit and device to measure lengths, distances and perimeters 

	Area

Students distinguish the attribute of area and use informal and metric units for measurement


	MES1.2

Describes area using everyday language and compares areas using direct comparison
	MS1.2

Estimates, measures, compares and records areas using informal units
	MS2.2 (p 122)

Estimates, measures, compares and records the areas of surfaces in square centimetres and square metres 
	MS3.2 (p 123)

Selects and uses the appropriate unit to calculate area, including the area of squares, rectangles and triangles

	Volume and Capacity
Students recognise the attribute of volume and use informal and metric units for measuring capacity or volume
	MES1.3

Compares the capacities of containers and the volumes of objects or substances using direct comparison
	MS1.3

Estimates, measures, compares and records volumes and capacities using informal units
	MS2.3 (p 128)

Estimates, measures, compares and records volumes and capacities using litres, millilitres and cubic centimetres
	MS3.3 (p 130)

Selects and uses the appropriate unit to estimate and measure volume and capacity, including the volume of rectangular prisms

	Mass

Students recognise the attribute of mass through indirect and direct comparisons, and use informal and metric units for its measurement


	MES1.4

Compares the masses of two objects and describes mass using everyday language
	MS1.4

Estimates, measures, compares and records the masses of two or more objects using informal units
	MS2.4 (p 134)

Estimates, measures, compares and records masses using kilograms and grams
	MS3.4 (p 135)

Selects and uses the appropriate unit and measuring device to find the mass of objects

	Time

Students develop an understanding of the passage of time, its measurement and representations, through the use of everyday language and experiences


	MES1.5

Sequences events and uses everyday language to describe the duration of activities
	MS1.5

Compares the duration of events using informal methods and reads clocks on the half-hour 
	MS2.5 (p 136)

Reads and records time in one-minute intervals and makes comparisons between time units
	MS3.5 (p 137)

Uses twenty-four hour time and am and pm notation in real-life situations and constructs timelines 


Measurement Outcomes for Stage 4 to Stage 5

	
	
	
	Stage 5.3

	
	
	Stage 5.2
	

	Stage 4
	Stage 5.1
	
	

	Perimeter and Area 

MS4.1 (p 124)

Uses formulae and Pythagoras’ theorem in calculating perimeter and area of circles and figures composed of rectangles and triangles
	Perimeter and Area 

MS5.1.1 (p 126)

Uses formulae to calculate the area of quadrilaterals and finds areas and perimeters of simple composite figures 
	Perimeter and Area

MS5.2.1 (p 127)

Finds areas and perimeters of composite figures


	

	Surface Area and Volume

MS4.2 (p 131)

Calculates surface area of rectangular and triangular prisms and volume of right prisms and cylinders 
	
	Surface Area and Volume

MS5.2.2 (p 132)

Applies formulae to find the surface area of right cylinders and volume of right pyramids, cones and spheres, and calculates the surface area and volume of composite solids
	Surface Area and Volume

MS5.3.1 (p 133)

Applies formulae to find the surface area of pyramids, right cones and spheres 



	
	Trigonometry

MS5.1.2 (p 139)

Applies trigonometry to solve problems (diagrams given) including those involving angles of elevation and depression


	Trigonometry 

MS5.2.3 (p 140)

Applies trigonometry to solve problems including those involving bearings
	§Trigonometry 

§MS5.3.2 (p 141)

Applies trigonometric relationships, sine rule, cosine rule and area rule in problem solving

	Time 

MS4.3 (p 138)

Performs calculations of time that involve mixed units
	
	#  - optional topics
§  - recommended topics for students who are following 
      the 5.2 pathway but intend to study the Stage 6   
      Mathematics course


Space and Geometry Outcomes for Early Stage 1 to Stage 3

	Substrand
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Three-dimensional Space

Students develop verbal, visual and mental representations of three-dimensional objects, their parts and properties, and different orientations
	SGES1.1

Manipulates, sorts and represents three-dimensional objects and describes them using everyday language
	SGS1.1

Sorts, describes and represents three-dimensional objects including cones, cubes, cylinders, spheres and prisms, and recognises them in pictures and the environment
	SGS2.1 (p 145)

Makes, compares, describes and names three-dimensional objects including pyramids, and represents them in drawings 
	SGS3.1 (p 146)

Identifies three-dimensional objects, including particular prisms and pyramids, on the basis of their properties, and visualises, sketches and constructs them given drawings of different views 

	Two-dimensional Space

Students develop verbal, visual and mental representations of lines, angles and two-dimensional shapes, their parts and properties, and different orientations
	SGES1.2

Manipulates, sorts and describes representations of two-dimensional shapes using everyday language 
	SGS1.2

Manipulates, sorts, represents, describes and explores various two-dimensional shapes

	SGS2.2a (p 149)

Manipulates, compares, sketches and names two-dimensional shapes and describes their features

SGS2.2b (p 150)

Identifies, compares and describes angles in practical situations
	SGS3.2a (p 151)

Manipulates, classifies and draws two-dimensional shapes and describes side and angle properties  

SGS3.2b (p 152)

Measures, constructs and classifies angles

	Position

Students develop their representation of position through precise language and the use of grids and compass directions
	SGES1.3

Uses everyday language to describe position and give and follow simple directions
	SGS1.3

Represents the position of objects using models and drawings and describes using everyday language 


	SGS2.3 (p 165)

Uses simple maps and grids to represent position and follow routes 
	SGS3.3 (p 166)

Uses a variety of mapping skills


Space and Geometry Outcomes for Stage 4 to Stage 5

	
	
	
	Stage 5.3

	
	
	Stage 5.2
	

	Stage 4
	Stage 5.1
	
	

	Properties of Solids

SGS4.1 (p 147)

Describes and sketches three-dimensional solids including polyhedra, and classifies them in terms of their properties
	
	
	

	Angles

SGS4.2 (p 153)

Identifies and names angles formed by the intersection of straight lines, including those related to transversals on sets of parallel lines, and makes use of the relationships between them
	
	
	§Deductive Geometry

§SGS5.3.1 (p 159)

Constructs arguments to prove geometrical results



	Properties of 
Geometrical Figures

SGS4.3 (p 154)

Classifies, constructs, and determines the properties of triangles and quadrilaterals 

SGS4.4 (p 156)

Identifies congruent and similar two-dimensional figures stating the relevant conditions


	
	Properties of 
Geometrical Figures 

SGS5.2.1 (p 157)

Develops and applies results related to the angle sum of interior and exterior angles for any convex polygon 

SGS5.2.2 (p 158)

Develops and applies results for proving that triangles are congruent or similar
	§SGS5.3.2 (p 160)

Determines properties of triangles and quadrilaterals using deductive reasoning

§SGS5.3.3 (p 162)

Constructs geometrical arguments using similarity tests for triangles

#Circle Geometry

# SGS5.3.4 (p 163)

Applies deductive reasoning to prove circle theorems and to solve problems

	
	
	#  - optional topics
§  - recommended topics for students who are following 
      the 5.2 pathway but intend to study the Stage 6   
      Mathematics course 
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8
Continuum of Learning in Mathematics Years 7–10

8.1
K–10 Mathematics Scope and Continuum

The K–10 Mathematics Scope and Continuum (pp 30-39) is an overview of key ideas in each of the strands: Number, Patterns and Algebra, Data, Measurement, and Space and Geometry. For Early Stage 1 to Stage 3, the Scope and Continuum is organised into strands and substrands. For Stages 4 and 5, the Scope and Continuum is organised into strands and topics. These key ideas are also included on every page of the essential content that follows the Scope and Continuum.

The concepts in each of these strands are developed across the Stages to show how understanding in the early years needs to precede understanding in later years. In this way, the Scope and Continuum provides an overview of the sequence of learning for particular concepts in mathematics and links content typically taught in primary mathematics classrooms with content that is typically taught in secondary mathematics classrooms. It illustrates assumptions about prior learning and indicates pathways for further learning.

In this syllabus, it is generally the case that content is not repeated. This was intentional and is not meant to suggest that review and consolidation are no longer necessary. When programming, it will be necessary for teachers to determine the level of achievement of outcomes in previous Stages before planning new teaching and learning experiences. Students may be at different Stages for different strands of the Scope and Continuum. For example, a student may be working on Stage 4 content in Number but be working on Stage 3 content in the Space and Geometry strand.

It is not intended that the Scope and Continuum be used as a checklist of teaching ideas. Rather, a variety of learning experiences needs to be planned and presented to students to maximise opportunities for achievement of outcomes. Students need appropriate time to explore, experiment and engage with the underpinning concepts and principles of what they are to learn. 

It should be noted that the Working Mathematically strand does not appear in this Scope and Continuum as it does not have content and key ideas. It is written as outcomes that are presented on pages 16 and 17. 

Scope and Continuum of Key Ideas: Number

	
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Whole Numbers
	Count forwards to 30, from a given number

Count backwards from a given number, in the range 0 to 20 
	Count forwards and backwards by ones, twos and fives

Count forwards and backwards by tens, on and off the decade  
	Count forwards and backwards by tens or hundreds, on and off the decade 
	Identify differences between Roman and Hindu-Arabic counting systems

	
	Compare, order, read and represent numbers to at least 20  


	Read, order and represent two- and three-digit numbers 

	Use place value to read, represent and order numbers up to four digits
	Read, write and order numbers of any size using place value

Record numbers in expanded notation 

	
	Read and use the ordinal names to at least ‘tenth’
Use the language of money
	Read and use the ordinal names to at least ‘thirty-first’

Sort, order and count money using face value 
	Money concepts are developed further in Fractions and Decimals
	Recognise the location of negative numbers in relation to zero

Money concepts are developed further in Fractions and Decimals

	Addition and Subtraction
	Combine groups to model addition 

Take part of a group away to model subtraction

Compare groups to determine   ‘how many more’ 
	Model addition and subtraction using concrete materials

Develop a range of mental strategies and informal recording methods for addition and subtraction 
	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 
	Select and apply appropriate mental, written or calculator strategies for addition and subtraction with counting numbers of any size 


	
	Record addition and subtraction informally 
	Record number sentences using drawings, numerals, symbols and words 
	Use a formal written algorithm for addition and subtraction
	

	Multiplication and Division
	Model equal groups or rows 
Group and share collections of objects equally


	Rhythmic and skip count by ones, twos, fives and tens
Model and use strategies for multiplication including arrays, equal groups and repeated addition 

Model and use strategies for division including sharing, arrays and repeated subtraction 
	Develop mental facility for number facts up to 10 
[image: image1.wmf]´

10  
Find multiples and squares of numbers

Interpret remainders in division problems

Determine factors for a given number
	Select and apply appropriate mental, written or calculator strategies for multiplication and division 

Explore prime and composite numbers

	
	Record grouping and sharing informally
	Record using drawings, numerals, symbols and words
	Use mental and informal written strategies for multiplying or dividing a two-digit number by a one-digit operator  
	Use formal written algorithms for multiplication (limit operators to two-digit numbers) and division (limit operators to single digits)

	Fractions and Decimals
	Divide an object into two equal parts 

Recognise and describe halves 

Early money concepts are developed in Whole Numbers
	Model and describe a half or a quarter of a whole object 

Model and describe a half or a quarter of a collection of objects 

Use fraction notation 
[image: image2.wmf]2

1

and 
[image: image3.wmf]4

1


Money concepts are developed in Whole Numbers
	Model, compare and represent fractions with denominators 2, 4, and 8, followed by fractions with denominators 5, 10, and 100

Find equivalence between halves, quarters and eighths; fifths and tenths; tenths and hundredths 

Model, compare and represent decimals to 2 decimal places

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

Recognise percentages in everyday situations. Relate a common percentage to a fraction or decimal
Perform calculations with money
	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 

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 

Multiply and divide decimals by whole numbers in everyday contexts. Add and subtract decimals to three decimal places

Calculate simple percentages of quantities

Apply the four operations to money in real-life situations 

	Chance
	
	Recognise the element of chance in familiar daily activities 
Use familiar language to describe the element of chance
	Explore all possible outcomes in a simple chance situation

Conduct simple chance experiments 
Collect data and compare likelihood of events in different contexts 
	Assign numerical values to the likelihood of simple events occurring 

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


Scope and Continuum of Key Ideas: Number

	Stage 4
	Stage 5.1
	Stage 5.2
	Stage 5.3

	Operations with Whole Numbers

Explore other counting systems 

Investigate groups of positive whole numbers 

Apply mental strategies to aid computation 
	
	
	

	Integers

Perform operations with directed numbers 
Simplify expressions involving grouping symbols and apply order of operations 


	
	
	

	Operations with Whole Numbers

Find squares/related square roots; cubes/related cube roots 
Use index notation for positive integral indices 

Determine and apply tests of divisibility 

Express a number as a product of its prime factors 

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

	Rational 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) 

	
	§ Real Numbers

Use integers and fractions for index notation 

	Fractions, Decimals and Percentages

Perform operations with fractions, decimals and mixed numerals 

Use ratios and rates to solve problems
	
	Rational Numbers
Express recurring decimals as fractions 

Round numbers to a specified number of significant figures 

Convert rates from one set of units to another
	§ Real Numbers

Define the system of real numbers distinguishing between rational and irrational numbers 

Perform operations with surds 

Convert between surd and index form

	
	Consumer Arithmetic

Solve simple consumer problems including those involving earning and spending money 

Calculate simple interest and find compound interest using a calculator and table of values 
	Consumer Arithmetic
Use compound interest formula 

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

	Probability

Determine the probability of simple events

Solve simple probability problems

Recognise complementary events 
	Probability
Determine relative frequencies to estimate probabilities

Determine theoretical probabilities 
	
	Probability
Solve probability problems including two-stage and compound events 

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


Scope and Continuum of Key Ideas: Patterns and Algebra

	
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Patterns and Algebra
	Recognise, describe, create and continue repeating patterns 

	Create, represent and continue a variety of number patterns and supply missing elements 
	Generate, describe and record number patterns using a variety of strategies 
	Build simple geometric patterns involving multiples  

Complete a table of values for geometric and number patterns 

Describe a pattern in words in more than one way

	
	Continue simple number patterns that increase or decrease
	Build number relationships by relating addition and subtraction facts to at least 20 
Make generalisations about number relationships       


	Build number relationships by relating multiplication and division facts to at least 10 
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	Use the term ‘is the same as’ to describe equality of groups
	Use the equals sign to record equivalent number relationships 
	Complete simple number sentences by calculating the value of a missing number 
	Construct, verify and complete number sentences involving the four operations with a variety of numbers 


Scope and Continuum of Key Ideas: Patterns and Algebra

	Stage 4
	Stage 5.1
	Stage 5.2
	Stage 5.3

	Algebraic Techniques

Use letters to represent numbers

Translate between words and algebraic symbols and between algebraic symbols and words

Recognise and use simple equivalent algebraic expressions
Number Patterns

Create, record and describe number patterns using words 

Use algebraic symbols to translate descriptions of number patterns

Represent number pattern relationships as points on a grid
	
	
	

	Algebraic Techniques

Use the algebraic symbol system to simplify, expand and factorise simple algebraic expressions 

Substitute into algebraic expressions 
	Algebraic Techniques

Apply the index laws to simplify algebraic expressions (positive integral indices only)  
	Algebraic Techniques

Simplify, expand and factorise algebraic expressions including those involving fractions or with negative and/or fractional indices 
	§ Algebraic Techniques

Use algebraic techniques to simplify expressions, expand binomial products and factorise quadratic expressions 

	Solve linear equations and word problems using algebra 
Solve simple inequalities 
	
	Solve linear and simple quadratic equations of the form ax2 = c  

Solve linear inequalities
	Solve quadratic equations by factorising, completing the square, or using the quadratic formula 

Solve a range of inequalities and rearrange literal equations 

	
	
	Solve simultaneous equations using graphical and analytical methods for simple examples 
	Solve simultaneous equations including quadratic equations 

	Linear Relationships

Interpret the number plane and locate ordered pairs 
	Coordinate Geometry

Use a diagram to determine midpoint, length and gradient of an interval joining two points on the number plane 
	Coordinate Geometry

Use midpoint, distance and gradient formulae 
	

	Graph and interpret linear relationships created from simple number patterns and equations 
	Graph linear and simple non-linear relationships from equations 
	Apply the gradient/intercept form to interpret and graph straight lines 
	§ Coordinate Geometry

Use and apply various standard forms of the equation of a straight line, and graph regions on the number plane 

	
	
	Draw and interpret graphs including simple parabolas and hyperbolas 


	Draw and interpret a variety of graphs including parabolas, cubics, exponentials and circles 

Solve coordinate geometry problems

	
	
	Graphs of Physical Phenomena

Draw and interpret graphs of physical phenomena 
	Graphs of Physical Phenomena
Analyse and describe graphs of physical phenomena 



	#  - optional topics
§  - recommended topics for students who are following the
      5.2 pathway but intend to study the Stage 6 Mathematics course
	
	#Curve Sketching and Polynomials

Sketch a range of polynomials 
Add, subtract, multiply and divide polynomials 

Apply the factor and remainder theorems

# Functions and Logarithms

Define functions 

Use function notation 

Determine inverse functions 

Establish and apply the laws of logarithms 




Scope and Continuum of Key Ideas: Data

	
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Data
	Collect data about students and their environment 
Organise actual objects or pictures of the objects into a data display 


	Gather and record data using tally marks
Display the data using concrete materials and pictorial representations 

Use objects or pictures as symbols to represent other objects, using one-to-one correspondence 
	Conduct surveys, classify and organise data using tables 

Construct vertical and horizontal column graphs and picture graphs 

	Draw picture, column, line and divided bar graphs using scales of many-to-one correspondence 



	
	Interpret data displays made from objects and pictures

	Interpret information presented in picture graphs and column graphs 
	Interpret data presented in tables, column graphs and picture graphs 

	Read and interpret sector (pie) graphs 

Read and interpret graphs with scales of many-to-one correspondence

Determine the mean (average) for a small set of data 



Scope and Continuum of Key Ideas: Data

	Stage 4
	Stage 5.1
	Stage 5.2
	Stage 5.3

	
	
	
	

	Data Representation

Draw, read and interpret graphs (line, sector, travel, step, conversion, divided bar, dot plots and stem-and-leaf plots), tables and charts 
	
	
	

	Distinguish between types of variables used in graphs

Identify misrepresentation of data in graphs
	
	
	

	Construct frequency tables 
Draw frequency histograms and polygons 
	Data Representation and Analysis

Construct frequency tables for grouped data 

	
	

	Data Analysis and Evaluation

Use sampling and census

Make predictions from samples and diagrams

Analyse data using mean, mode, median and range 
	Find mean and modal class for grouped data 

Determine cumulative frequency
	Data Analysis and Evaluation

Determine the upper and lower quartiles of a set of scores 

Construct and interpret box-and-whisker plots
	

	
	Find median using a cumulative frequency table or polygon 
	Find the standard deviation of a set of scores using a calculator 

Use the terms ‘skew’ and ‘symmetrical’ to describe the shape of a distribution 
	


Scope and Continuum of Key Ideas: Measurement

	
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Length
	Identify and describe the attribute of length 
Compare lengths directly by placing objects side-by-side and aligning the ends
	Use informal units to estimate and measure length and distance by placing informal units end-to-end without gaps or overlaps

Recognise the need for metres and centimetres, and use them to estimate and measure length and distance
	Estimate, measure, compare and record lengths and distances using metres, centimetres and/or millimetres 

Convert between metres and centimetres, and centimetres and millimetres
	Select and use the appropriate unit and device to measure lengths, distances and perimeters

Convert between metres and kilometres; millimetres, centimetres and metres 

	
	
	
	Estimate and measure the perimeter of two-dimensional shapes
	Calculate and compare perimeters of squares, rectangles and equilateral and isosceles triangles

	
	Record comparisons informally 
	Record measurements by referring to the number and type of informal or formal units used 
	Record lengths and distances using decimal notation to two places
	Record lengths and distances using decimal notation to three places

	Area
	Identify and describe the attribute of area 
	Use appropriate informal units to estimate and measure area 
	Recognise the need for square centimetres and square metres to measure area 
	Select and use the appropriate unit to calculate area

Recognise the need for square kilometres and hectares 

	
	Estimate the larger of two areas and compare using direct comparison
Record comparisons informally
	Compare and order two or more areas 
Record measurements by referring to the number and type of informal units used 
	Estimate, measure, compare and record areas in square centimetres and square metres 
	Develop formulae in words for finding area of squares, rectangles and triangles 

	Volume and Capacity
	Identify and describe the attributes of volume and capacity 
	Use appropriate informal units to estimate and measure volume and capacity 
	Recognise the need for a formal unit to measure volume and capacity 
	Select the appropriate unit to measure volume and capacity

Recognise the need for cubic metres 

	
	Compare the capacities of two containers using direct comparison 
Compare the volumes of two objects by direct observation 
	Compare and order the capacities of two or more containers and the volumes of two or more models or objects


	Estimate, measure, compare and record volumes and capacities using litres and millilitres

Measure the volume of models in cubic centimetres
	Estimate and measure the volume of rectangular prisms 


	
	
	
	Convert between litres and millilitres 
	Determine the relationship between cubic centimetres and millilitres

	
	Record comparisons informally
	Record measurements by referring to the number and type of informal units used 
	
	Record volume and capacity using decimal notation to three decimal places 

	Mass
	Identify and describe the attribute of mass 


	Estimate and measure the mass of an object using an equal arm balance and appropriate informal units
	Recognise the need for a formal unit to measure mass 


	Select and use the appropriate unit and device to measure mass

Recognise the need for tonnes 

	
	Compare the masses of two objects by pushing, pulling or hefting or using an equal arm balance 
	Compare and order two or more objects according to mass 
	Estimate, measure, compare and record masses using kilograms and grams 
	

	
	
	
	
	Convert between kilograms and grams and between kilograms and tonnes 

	
	Record comparisons informally 
	Record measurements by referring to the number and type of informal units used 
	
	Record mass using decimal notation to three decimal places 

	Time
	Describe the duration of events using everyday language

Sequence events in time

Name days of the week and seasons


	Use informal units to measure and compare the duration of events

Name and order the months and seasons of the year 

Identify the day and date on a calendar 
	Recognise the coordinated movements of the hands on a clock 

Read and record time using digital and analog notation 

Convert between units of time


	Convert between am/pm notation and 24-hour time 

Compare various time zones in Australia, including during daylight saving 

Draw and interpret a timeline using a scale 

	
	Tell time on the hour on digital and analog clocks
	Tell time on the hour and half-hour on digital and analog clocks
	Read and interpret simple timetables, timelines and calendars
	Use timetables involving 24-hour time


Scope and Continuum of Key Ideas: Measurement

	Stage 4
	Stage 5.1
	Stage 5.2
	Stage 5.3

	Perimeter and Area

Describe the limits of accuracy of measuring instruments 
Convert between metric units of length 
	
	
	

	Develop formulae and use to find the area and perimeter of triangles, rectangles and parallelograms 
Find the areas of simple composite figures 

Investigate and find the area and circumference of circles 
Convert between metric units of area 
Surface Area and Volume

Find the surface area of rectangular and triangular prisms 
	Perimeter and Area

Develop formulae and use to find the area of rhombuses, trapeziums and kites 
Find the area and perimeter of simple composite figures consisting of two shapes including quadrants and semicircles 

	Perimeter and Area

Find area and perimeter of more complex composite figures 
Surface Area and Volume

Find surface area of cylinders and composite solids 
	Surface Area and Volume

Apply formulae for the surface area of pyramids, right cones and spheres 
Explore and use similarity relationships for area and volume 

	Find the volume of right prisms and cylinders 
Convert between metric units of volume 
	
	Find the volume of pyramids, cones, spheres and composite solids 
	

	Perimeter and Area

Apply Pythagoras’ theorem 
	Trigonometry

Use trigonometry to find sides and angles in right-angled triangles 

Solve problems involving angles of elevation and angles of depression from diagrams 
	Trigonometry
Solve further trigonometry problems including those involving three-figure bearings 
	§ Trigonometry
Determine the exact trigonometric ratios for 30º, 45º, 60º 
Apply relationships in trigonometry for complementary angles and tan in terms of sin and cos 

Determine trigonometric ratios for obtuse angles 
Sketch sine and cosine curves 
Explore trigonometry with non-right-angled triangles: sine rule, cosine rule and area rule 

Solve problems involving more than one triangle using trigonometry 


	Time

Perform operations involving time units 
Use international time zones to compare times 


Interpret a variety of tables and charts related to time 
	
	§ - recommended topics for students who are following the 
5.2 pathway but intend to study the Stage 6 Mathematics    course


Scope and Continuum of Key Ideas: Space and Geometry

	
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Three-dimensional Space
	Manipulate and sort three-dimensional objects found in the environment 
Describe features of three-dimensional objects using everyday language 

Use informal names for three-dimensional objects 
	Name, describe, sort and model cones, cubes, cylinders, spheres and prisms

Recognise three-dimensional objects in pictures and the environment, and presented in different orientations 

Recognise that three-dimensional objects look different from different views
	Name, describe, sort, make and sketch prisms, pyramids, cylinders, cones and spheres

Create nets from everyday 
packages 

Describe cross-sections of three-dimensional objects 


	Identify three-dimensional objects, including particular prisms and pyramids, on the basis of their properties

Construct three-dimensional models given drawings of different views

	Two-dimensional Space
	Manipulate, sort and describe two-dimensional shapes

Identify and name circles, squares, triangles and rectangles in pictures and the environment, and presented in different orientations

Represent two-dimensional shapes using a variety of materials
	Identify, name, compare and represent hexagons, rhombuses and trapeziums presented in different orientations 


	Identify and name pentagons, octagons and parallelograms presented in different orientations

Compare and describe special groups of quadrilaterals 
	Identify right-angled, isosceles, equilateral and scalene triangles

Identify and draw regular and irregular two-dimensional shapes 

Identify and name parts of a circle 

	
	
	Make tessellating designs using flips, slides and turns 
	Make tessellating designs by reflecting, translating and rotating 
	Enlarge and reduce shapes, pictures and maps 

	
	
	Identify a line of symmetry 
	Find all lines of symmetry for a two-dimensional shape 
	Identify shapes that have rotational symmetry 

	
	Identify and draw straight and curved lines 
	Identify and name parallel, vertical and horizontal lines 
	
	

	
	
	Identify corners as angles 


	Recognise openings, slopes and turns as angles 

Describe angles using everyday language and the term ‘right’
	Classify angles as right, acute, obtuse, reflex, straight or a revolution 

	
	
	Compare angles by placing one angle on top of another 
	Compare angles using informal means 
	Measure in degrees and construct angles using a protractor 

	Position
	Give and follow simple directions 

	Represent the position of objects using models and drawings
	Use simple maps and grids to represent position and follow routes 
	Interpret scales on maps and plans 

Make simple calculations using scale

	
	Use everyday language to describe position 
	Describe the position of objects using everyday language, including ‘left’ and ‘right’
	Determine the directions N, S, E and W, NE, NW, SE and SW, given one of the directions

Describe the location of an object on a simple map using coordinates or directions
	


Scope and Continuum of Key Ideas: Space and Geometry

	Stage 4
	Stage 5.1
	Stage 5.2
	Stage 5.3

	Properties of Solids

Determine properties of three-dimensional objects  
Investigate Platonic solids

Investigate Euler’s relationship for convex polyhedra 
Make isometric drawings 

	
	
	

	Properties of Geometrical Figures

Classify, construct and determine properties of triangles and quadrilaterals 



	
	Properties of Geometrical Figures
Verify the properties of special quadrilaterals using congruent triangles 

	§ Deductive Geometry

Use deductive geometry to prove properties of special triangles and quadrilaterals 


	Investigate similar figures and interpret and construct scale drawings 
Identify congruent figures 

	
	Identify similar triangles and describe their properties 
Apply tests for congruent triangles 

	Construct geometrical arguments using similarity tests for triangles



	Complete simple numerical exercises based on geometrical properties 


	
	Use simple deductive reasoning in numerical and non-numerical problems 


	Construct proofs of geometrical relationships involving congruent or similar triangles 

	Angles

Classify angles and determine angle relationships 

Construct parallel and perpendicular lines and determine associated angle properties


	
	Establish sum of exterior angles result and sum of interior angles result for polygons 

	# Circle Geometry

Deduce chord, angle, tangent and secant properties of circles



	
	
	#  - optional topics
§  - recommended topics for students who are following the    
5.2 pathway but intend to study the Stage 6 Mathematics course 


8.2
Stage Statements for Stages 2 to 5

Stage statements describe what students typically know and can do as a consequence of having undertaken the syllabus content prescribed for the Stage. 

Stage 2

Students who have achieved Stage 2 outcomes demonstrate their problem-solving skills using a range of strategies to deal with simple spatial, measurement and numerical problems. They pose questions that can be explored using mathematics. They develop and check solutions using appropriate mental or written strategies or technology. They use some mathematical terminology to describe or represent mathematical ideas and link their learning to other experiences. 

Students use place value to count, order, read and record numbers up to four digits. They use estimation and employ mental strategies to solve problems. They demonstrate mental facility with multiples of numbers up to 10
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10 and use informal written strategies for multiplication and division. They solve addition and subtraction problems using mental and written strategies, including the formal written algorithm. They model, compare and represent commonly used fractions and related decimals and recognise percentages in everyday situations. They perform simple calculations with money and use estimation to check their solutions. They order events from least likely to most likely and identify and record all possible outcomes for a simple chance experiment. They generate, describe and record number patterns using a variety of strategies and complete simple number sentences by calculating missing values.

Students conduct surveys, and classify and organise data to answer a specific question they have posed. They present the information in tables and graphs and interpret the results.

Students recognise the need for formal units to measure perimeter, area, volume, capacity and mass. They use particular formal units to estimate and measure to the nearest unit. They read and record time in one-minute intervals, make comparisons between time units, and interpret calendars, simple timetables and timelines.

Students identify, manipulate and compare groups of three-dimensional objects and two-dimensional shapes and describe their features using appropriate mathematical terminology. They make and describe tessellating designs, identify perpendicular lines and find line/s of symmetry for a given shape. They are aware of angles in the environment and measure them using informal means. Students use coordinates to describe position and give and follow directions using compass points.

Stage 3

Students who have achieved Stage 3 outcomes extend mathematical investigations using appropriate problem-solving strategies, including the selection and use of appropriate technology. They use appropriate mathematical terminology and some conventions when representing mathematical situations and give a valid reason for supporting one possible solution to a problem over another. They are able to apply a familiar solution method to new problems. Students appreciate that mathematics involves observing, representing and generalising patterns and relationships.

Students read, write, represent and order numbers of any size using place value. They select and apply appropriate strategies for the four operations and interpret their solutions in the context of a problem. Students compare, order and perform calculations involving simple fractions, decimals and simple percentages. They assign numerical values to the likelihood of simple events occurring and order them on the number line. Students record using tables, and analyse and describe geometric and number patterns that involve one operation. Students construct, verify and complete number sentences using the four operations with a variety of numbers. 

Students gather, organise, display, read and interpret data and make judgements in relation to this data. They read and interpret picture, simple line, pie and divided bar graphs with scales. They utilise data to find the average score. 

Students select and use the appropriate device and unit for measuring. They convert measurements from one unit to another and record in decimal notation. They estimate and measure volume and capacity, including the volume of rectangular prisms, in cubic centimetres and cubic metres. Students use 24-hour time, am and pm notation and construct timelines and simple timetables. They use Australian time zones to solve simple problems related to time differences.  

Students construct and classify three-dimensional objects and two-dimensional shapes and compare and describe their properties using strategies such as recognising symmetry and measuring angles and dimensions. They make simple calculations using scale and use a variety of mapping skills.

Stage 4

Students who have achieved Stage 4 outcomes use mathematical terminology, algebraic notation, diagrams, text and tables to communicate mathematical ideas, and link concepts and processes within and between mathematical contexts. They apply their mathematical skills and understanding in analysing real-life situations and in systematically formulating questions or problems that they then explore and solve, using technology where appropriate. In solving particular problems, they compare the strengths and weaknesses of different strategies and solutions.

Students have developed a range of mental strategies to enhance their computational skills. They operate competently with directed numbers, fractions, percentages, mixed numerals and decimals and apply these in a range of practical contexts, including problems related to discounts and profit and loss. They are familiar with the concepts of ratio, rates and the probability of simple and complementary events and apply these when solving problems. They use index notation for numbers with positive integral indices and explore prime factorisation, squares and related square roots, and cubes and related cube roots. Students investigate special groups of positive whole numbers, divisibility tests and other counting systems.

Extending and generalising number patterns leads students into an understanding of the use of pronumerals and the language of algebra, including the use of index notation. Students simplify algebraic expressions, substitute into algebraic expressions and formulae, and expand and factorise algebraic expressions. They solve simple linear equations, inequalities, and word problems. They develop tables of values from simple relationships and illustrate these relationships on the number plane.

Students construct and interpret line, sector, travel, step and conversion graphs, dot plots, stem-and-leaf plots, divided bar graphs, and frequency tables and histograms. In analysing data, they consider both discrete and continuous variables, sampling versus census, prediction and possible misrepresentation of data, and calculate the mean, mode, median and range.

Students find the area and perimeter of a variety of polygons, circles, and simple composite figures, the surface area and volume of rectangular and triangular prisms, and the volume of cylinders and right prisms. Pythagoras’ theorem is used to calculate the distance between two points. They describe the limit of accuracy of their measures, interpret and use tables and charts related to time, and apply their understanding of Australian and world time zones to solve problems. 

Their knowledge of the properties of two- and three-dimensional geometrical figures, angles, parallel lines, perpendicular lines, congruent figures, similar figures and scale drawings enables them to solve numerical exercises on finding unknown lengths and angles in figures.

Stage 5

5.1

Students who have achieved Stage 5.1 outcomes explain and verify mathematical relationships, ask and explore questions which can be solved using mathematics, and link mathematical ideas to existing knowledge and understanding. They use mathematical language and notation to explain mathematical ideas, and interpret tables, diagrams and text in mathematical situations.

Students apply their knowledge of percentages, fractions and decimals to problems involving consumer situations related to earning and spending money, and simple and compound interest. They simplify and evaluate arithmetic expressions using index laws and express numbers in scientific notation using both positive and negative powers of ten. Students determine relative frequency and theoretical probability. 

Students apply the index laws to simplify algebraic expressions. They determine the midpoint, length and gradient of intervals on the number plane and draw graphs of linear and simple non-linear relationships. 

Their statistical skills are extended to include grouping data into class intervals and constructing and interpreting cumulative frequency tables, histograms and polygons. 

Skills in measurement are further developed to include the use of formulae when calculating the area and perimeter of composite figures. Students apply right-angled triangle trigonometry to practical situations including those involving angles of elevation and depression. 

5.2

Students who have achieved the syllabus outcomes, up to and including Stage 5.2 outcomes, ask questions that can be explored using mathematics, and use mathematical arguments to reach and justify conclusions. When communicating mathematical ideas, they use appropriate mathematical language and algebraic, statistical and other notations and conventions in written, oral or graphical form. Students use suitable problem-solving strategies which include selecting and organising key information and they extend their inquiries by identifying and working on related problems.

Students apply their knowledge of percentages, fractions and decimals to problems involving conversion of rates and consumer situations related to compound interest, depreciation and successive discounts. They express recurring decimals as fractions, and round numbers to a specified number of significant figures.

Students solve non-routine problems in algebra and apply the index laws to simplify, expand and factorise algebraic expressions. They solve linear equations and simple quadratic equations, inequalities and simultaneous equations. On the number plane they draw and interpret graphs of straight lines, simple parabolas, hyperbolas and graphs of physical phenomena. Formulae are used to find distance, gradient and midpoint.

Statistical skills are extended to include descriptions of distributions and the construction of box-and-whisker plots. Student analysis of data includes determining upper and lower quartiles and standard deviation.

Students extend their skills in measurement to calculations of the area and perimeter of complex composite figures, the volume of pyramids, cones, spheres and composite solids, and the surface area of cylinders and composite solids. In geometry, they use deductive reasoning in numerical and non-numerical problems drawing on their knowledge of the properties of similar and congruent triangles, the angle properties of polygons and the properties of quadrilaterals, including diagonal properties.

5.3

Students who have achieved the syllabus outcomes, up to and including Stage 5.3 outcomes, use deductive reasoning in problem solving and in presenting arguments and formal proofs. They interpret and apply formal definitions and generalisations and connect and apply mathematical ideas within and across topics.

Students calculate the probability of compound events, operate with irrational numbers and extend their knowledge of the number system to include all real numbers. They apply algebra to analysing and describing physical phenomena and rates of change. Algebraic skills are extended to expanding binomial products, factorising quadratic expressions, and solving literal equations, inequalities, quadratic and simultaneous equations. They generate, describe and graph equations of straight lines, parabolas, cubics, hyperbolas, circles and exponential functions, and are able to graph regions determined by inequalities.

Students calculate the surface areas of pyramids, cones and spheres and explore and use similarity relationships for area and volume. They determine exact trigonometric ratios for 30º, 45º and 60º, extend trigonometric ratios to obtuse angles and sketch sine and cosine curves. Students apply the sine and cosine rules for finding unknown angles and/or sides in non-right-angled triangles.

Their knowledge of a wide range of geometrical facts and relationships is used to prove general statements in geometry, extending the concepts of similarity and congruence to a more generalised application. Students prove Pythagoras’ theorem and the properties of triangles and quadrilaterals.
9
Content for Stages 2 to 5

Introduction

This section contains the content for Stages 2 to 5 so that teachers can meet the learning needs of students in Years 7 to 10. Within each strand and substrand or topic, the outcomes, key ideas, content, background information, and advice about language are presented in tables as follows. The content is comprised of the statements of knowledge and skills in the left hand column and the statements about Working Mathematically in the right hand column.

For Stages 2 and 3, there are some substrands that contain the development of several concepts. To enable ease of programming, the content has been separated into two units. The first unit typically contains early concept development and the second unit continues with further development of the concepts.

	Substrand
	Stage

	Outcome Code  
	Key Ideas

	A statement of the outcome.
	A list of the key ideas to be addressed that summarise the content statements listed below in both the left and right columns. These are also listed on the Scope and Continuum.

	Knowledge and Skills

Students learn about 

A set of statements related to the knowledge and skills students need to understand and apply in order to achieve the outcome.

These are generally presented as a hierarchy of concept development; however, separate statements would typically be grouped and addressed together when planning teaching and learning experiences.

	Working Mathematically

Students learn to

A sample set of statements that incorporate Working Mathematically processes into the knowledge and skills listed in the left hand column.

Teachers are encouraged to extend this list of statements by creating their own Working Mathematically experiences for students to engage with each of the five processes (Questioning, Applying Strategies, Communicating, Reasoning and Reflecting).

	Understanding is encompassed in the development of concepts and processes in both of these columns.

	Background Information
	

	Listed here, where appropriate, is information about the mathematics involved, historical and cultural connections, and links with other key learning areas and other strands of mathematics.
	

	Language
	

	Advice about language and literacy that may assist student engagement and understanding of the content in the unit.
	


9.1
Working Mathematically

Working Mathematically encompasses five interrelated processes. These processes come into play when developing new skills and concepts and also when applying existing knowledge to solve routine and non-routine problems both within and beyond mathematics. At times the focus may be on a particular process or group of processes, but often the five processes overlap. While this strand has a set of separate outcomes, it is integrated into the content of each of the five content strands in the syllabus.

Working Mathematically provides opportunities for students to engage in genuine mathematical activity and to develop the skills to become flexible and creative users of mathematics.

The five processes for Working Mathematically are:

Questioning
Students ask questions in relation to mathematical situations and their mathematical experiences. Encouraging students to ask questions builds on and stimulates their curiosity and interest in mathematics. ‘I wonder if’ and ‘what if’ types of questions encourage students to make conjectures and/or predictions.

Applying Strategies
Students develop, select and use a range of strategies, including the selection and use of appropriate technology, to explore and solve problems. 

Communicating
Students develop and use appropriate language and representations to formulate and express mathematical ideas in written, oral and diagrammatic form.

Reasoning
Students develop and use processes for exploring relationships, checking solutions and giving reasons to support their conclusions. Students also need to develop and use logical reasoning, proof and justification.

Reflecting
Students reflect on their experiences and critical understanding to make connections with, and generalisations about, existing knowledge and understanding. Students make connections with the use of mathematics in the real world by identifying where, and how, particular ideas and concepts are used.

Examples of learning experiences for each of the processes for Working Mathematically are embedded in the right-hand column of the content for each outcome in the Number, Patterns and Algebra, Data, Measurement, and Space and Geometry strands.
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