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INTRODUCTION

K-10 CURRICULUM

The NSW Education Standards Authority (NESA) syllabuses have been developed with respect
to some overarching views about education. These include the NESA K—10 Curriculum
Framework and Statement of Equity Principles and the Melbourne Declaration on Educational
Goals for Young Australians (December 2008).

NESA syllabuses include the agreed Australian Curriculum content and content that clarifies the
scope, breadth and depth of learning. The Australian Curriculum achievement standards
underpin the syllabus outcomes and the stage statements for Early Stage 1 to Stage 5.

In accordance with the K—10 Curriculum Framework and the Statement of Equity Principles, the
syllabus takes into account the diverse needs of all students. It identifies essential knowledge,
skills, understanding, values and attitudes. It outlines clear standards of what students are
expected to know and be able to do in K-10. It provides structures and processes by which
teachers can provide continuity of study for all students.

The framework also provides a set of broad learning outcomes that summarise the knowledge,
skills, understanding, values and attitudes essential for all students in all learning areas to
succeed in and beyond their schooling.

The continued relevance of the K-10 Curriculum Framework is consistent with the intent of the
Melbourne Declaration on Educational Goals for Young Australians (December 2008), which
sets the direction for Australian schooling for the next 10 years. There are two broad goals:

Goal 1: Australian schooling promotes equity and excellence

Goal 2: All young Australians become successful learners, confident and creative
individuals, and active and informed citizens.

The way in which learning in the Mathematics K-10 Syllabus will contribute to the
curriculum and to students’ achievement of the broad learning outcomes is outlined
in the syllabus rationale.

DIVERSITY OF LEARNERS

NSW syllabuses are inclusive of the learning needs of all students. Syllabuses accommodate
teaching approaches that support student diversity, including students with disability, gifted and
talented students, and students learning English as an additional language or dialect (EAL/D).
Students may have more than one learning need.

STUDENTS WITH DISABILITY

All students are entitled to participate in and progress through the curriculum. Under the
Disability Standards for Education 2005, schools are required to provide additional support or
adjustments to teaching, learning and assessment activities for some students with disability.
Adjustments are measures or actions taken in relation to teaching, learning and assessment
that enable a student with disability to access syllabus outcomes and content and demonstrate
achievement of outcomes.

Students with disability can access outcomes and content from K—10 syllabuses in a range of
ways. Students may engage with:

» syllabus outcomes and content from their age-appropriate stage with adjustments to
teaching, learning and/or assessment activities; or

+ selected syllabus outcomes and content from their age-appropriate stage, relevant to their
learning needs; or

» syllabus outcomes from an earlier Stage, using age-appropriate content; or
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+ selected Years 7-10 Life Skills outcomes and content from one or more syllabuses for
students in Stages 4 and 5.

Decisions regarding curriculum options, including adjustments, should be made in the context of
collaborative curriculum planning with the student, parent/carer and other significant individuals
to ensure that syllabus outcomes and content reflect the learning needs and priorities of
individual students.

Further information can be found in support materials for:
+ Mathematics

* Special education

» Life Skills.

GIFTED AND TALENTED STUDENTS

Gifted students have specific learning needs that may require adjustments to the pace, level
and content of the curriculum. Differentiated educational opportunities assist in meeting the
needs of gifted and talented students.

Generally, gifted and talented students demonstrate the following characteristics:
+ the capacity to learn at faster rates

+ the capacity to find and solve problems

+ the capacity to make connections and manipulate abstract ideas.

There are different kinds and levels of giftedness and talent. Gifted and talented students may
also have learning disabilities and/or English as an additional language or dialect. These needs
should be addressed when planning appropriate teaching, learning and assessment activities.

Curriculum strategies for gifted and talented students may include:

+ differentiation: modifying the pace, level and content of teaching, learning and assessment
activities
* acceleration: promoting a student to a level of study beyond their age group

« curriculum compacting: assessing a student’s current level of learning and addressing
aspects of the curriculum that have not yet been mastered.

School decisions about appropriate strategies are generally collaborative and involve teachers,
parents/carers and students, with reference to documents and advice available from NESA and
the education sectors.

Gifted and talented students may also benefit from individual planning to determine the
curriculum options, as well as teaching, learning and assessment strategies, most suited
to their needs and abilities.

STUDENTS LEARNING ENGLISH AS AN ADDITIONAL LANGUAGE OR
DIALECT (EAL/D)

Many students in Australian schools are learning English as an additional language or dialect
(EAL/D). EAL/D students are those whose first language is a language or dialect other than
Standard Australian English and who require additional support to assist them to develop
English language proficiency.

EAL/D students come from diverse backgrounds and may include:

+ overseas and Australian-born students whose first language is a language other than
English, including creoles and related varieties

+ Aboriginal and/or Torres Strait Islander students whose first language is an Aboriginal or
Torres Strait Islander language, including Kriols/creoles and related varieties, or Aboriginal
English.

EAL/D students enter Australian schools at different ages and stages of schooling and at
different stages of English language learning. They have diverse talents and capabilities and a
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range of prior learning experiences and levels of literacy in their first language and in Standard
Australian English. EAL/D students represent a significant and growing percentage of learners
in NSW schools. For some, school is the only place they use Standard Australian English.

EAL/D students are simultaneously learning a new language and the knowledge, understanding
and skills of a syllabus through that new language. They require additional time and support,
along with informed teaching that explicitly addresses their language needs, and assessments
that take into account their developing language proficiency.

The ESL Scales and the English as an Additional Language or Dialect: Teacher Resource
provide information about the English language development phases of EAL/D students. These
materials and other resources can be used to support the specific needs of EAL/D students and
to assist students to access syllabus outcomes and content.

NATIONAL LITERACY AND NUMERACY LEARNING
PROGRESSIONS

The National Literacy and Numeracy Learning Progressions can assist in strengthening teacher
knowledge and facilitating a shared professional understanding of literacy and numeracy
development.

The progressions can be used to identify the literacy and numeracy development of students
and the development that should follow. This assists teachers to differentiate teaching and
learning experiences and to provide feedback to students about next steps in learning. The
progressions are used in conjunction with the syllabuses, which remain the focus for planning,
programming, teaching, learning and assessment.

The progressions are organised into elements and sub-elements that describe common
developmental pathways as students become increasingly adept in particular aspects of literacy
and numeracy. Each sub-element is clarified by descriptions of observable student behaviours
known as indicators. The indicators within each sub-element are grouped together to form
developmental levels.

The National Literacy Learning Progression has been mapped to the NSW English K-10
Syllabus and the National Numeracy Learning Progression has been mapped to the NSW
Mathematics K—-10 Syllabus to demonstrate the range and level of literacy and numeracy skills
required to access the outcomes and content.
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MATHEMATICS KEY

The following codes and icons are used in the Mathematics K-10 Syllabus.

OUTCOME CODING

Syllabus outcomes have been coded in a consistent way. The code identifies the subject, the
stage, the outcome number and the way content is organised.

The stages are represented by the following codes:

Stage Code
Early Stage 1 e
Stage 1 1
Stage 2 2
Stage 3 3
Stage 4 4
Stage 5.1 51
Stage 5.2 5.2
Stage 5.3 5.3

In the Mathematics syllabus, Working Mathematically and the strands are represented by the
following codes:

Working Mathematically WM
Number and Algebra NA
Measurement and Geometry MG
Statistics and Probability SP
For example:
MAe-1WM

Mathematics Stage Outcome number Working Mathematically

Outcome code | Interpretation

MAe-1WM Mathematics, Early Stage 1 - Outcome 1, Working Mathematically

MA4-5NA Mathematics, Stage 4 - Outcome 5, Number and Algebra

MA5.2-16SP Mathematics, Stage 5.2 - Outcome 16, Statistics and Probability

MALS-27MG Mathematics, Life Skills - Outcome 27, Measurement and Geometry

Mathematics K-10 Syllabus 6



CODING OF THE AUSTRALIAN CURRICULUM CONTENT

The syllabus includes all the Australian curriculum content descriptions for Mathematics. The
content descriptions are identified by an Australian curriculum code, which appears in brackets
at the end of each content description, for example:

Count collections to 100 by partitioning numbers using place value (ACMNAO014).

ACMNAO14

N T

Australian Curriculum Mathematics Number and Algebra Element code

The Australian Curriculum Mathematics codes are:

Code Interpretation

ACMNA | Australian Curriculum, Mathematics, Number and Algebra

ACMMG | Australian Curriculum, Mathematics, Measurement and Geometry

ACMSP | Australian Curriculum, Mathematics, Statistics and Probability

LEARNING ACROSS THE CURRICULUM ICONS

Learning across the curriculum content, including cross-curriculum priorities, general capabilities
and other areas identified as important learning for all students, is incorporated
and identified by icons in the syllabus.

Cross-curriculum priorities

7 Aboriginal and Torres Strait Islander histories and cultures
o Asia and Australia’s engagement with Asia
A Sustainability

General capabilities

e Critical and creative thinking

5 Ethical understanding

(=, Information and communication technology capability
@D Intercultural understanding

4 Literacy

H Numeracy*

Wi Personal and social capability

Other learning across the curriculum areas
- Civics and citizenship

- Difference and diversity

* Work and enterprise

* Numeracy is embedded throughout the Mathematics K—10 Syllabus. It relates to a high
proportion of content across K—-10. Consequently, this particular general capability is not
tagged in the syllabus.
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RATIONALE

Mathematics is a reasoning and creative activity employing abstraction and generalisation to
identify, describe and apply patterns and relationships. The symbolic nature of mathematics
provides a powerful, precise and concise means of communication.

Mathematical ideas have evolved across all cultures over thousands of years and are constantly
developing. Digital technologies facilitate this expansion of ideas, providing access to new tools
for continuing mathematical exploration and invention. Mathematics is integral to scientific and
technological advances in many fields of endeavour. In addition to its practical applications, the
study of mathematics is a valuable pursuit in its own right, providing opportunities for originality,
challenge and leisure.

Mathematics in K—10 provides students with knowledge, skills and understanding in Number
and Algebra, Measurement and Geometry, and Statistics and Probability. It focuses on
developing increasingly sophisticated and refined mathematical understanding, fluency,
communication, logical reasoning, analytical thought and problem-solving skills. These
capabilities enable students to respond to familiar and unfamiliar situations by employing
strategies to make informed decisions and solve problems relevant to their further education
and everyday lives.

The ability to make informed decisions and to interpret and apply mathematics in a variety of
contexts is an essential component of students’ preparation for life in the 21st century.

To participate fully in society, students need to develop the capacity to critically evaluate ideas
and arguments that involve mathematical concepts or that are presented in mathematical form.

The Mathematics curriculum makes clear the links between the various components of
mathematics, as well as the relationship between mathematics and other disciplines. Students
learn to apply their mathematical knowledge, skills and understanding in a broad range of
contexts beyond the mathematics classroom, including in such core learning areas as science,
geography, history and English.

The study of mathematics provides opportunities for students to appreciate the elegance
and power of mathematical reasoning and to apply mathematical understanding creatively
and efficiently. The study of the subject enables students to develop a positive self-concept
as learners of mathematics, obtain enjoyment from mathematics, and become self-motivated
learners through inquiry and active participation in challenging and engaging experiences.

Mathematics K-10 Syllabus 8



THE PLACE OF THE MATHEMATICS K-10 SYLLABUS
IN THE K-12 CURRICULUM

The Mathematics K—10 Syllabus describes a continuum of mathematics learning from
Kindergarten to Year 10. The Stage 6 syllabuses describe the Preliminary and HSC courses in
Years 11 and 12 and therefore represent the mathematics learning for all students who study
Mathematics in those years.

The diagram on the following page represents available pathways of learning in Mathematics
from Early Stage 1 to Stage 6.

Students exhibit a wide range of mathematical skills, levels of competence, and aspirations.
Some students may be aiming to develop the mathematical skills necessary to function in daily
life and various work contexts. Other students may seek to address more challenging
mathematics to prepare them for the highest-level courses in Year 11 and Year 12.

For this reason, Stage 5 of the K-10 Mathematics curriculum has been expressed in terms of
the three substages, Stage 5.1, Stage 5.2 and Stage 5.3. These substages are not designed as
prescribed courses, and many different ‘endpoints’ are possible. As well as studying the

Stage 5.1 content, the majority of students will study some or all of the Stage 5.2 content.
Similarly, as well as studying the Stage 5.2 content, many students will study some or all of the
Stage 5.3 content.

The Mathematics Life Skills outcomes and content are designed to provide a relevant and
meaningful program of study for a small percentage of students with disability, for whom the
Stage 4 and/or Stage 5 outcomes and content of the Mathematics K—10 Syllabus are not
appropriate.
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Prior-to-school learning
Students bring to school a range of knowledge, understanding and skills developed in home and
prior-to-school settings. The movement into Early Stage 1 should be seen as a continuum of learning
and planned appropriately.
The Early Years Learning Framework for Australia describes a range of opportunities for students
to develop a foundation for future success in learning.

¥

MANDATORY

Early Stage 1 — Stage 3
Mathematics K—10

¥

MANDATORY STUDY

Stage 4
Mathematics K—10
(including Life Skills outcomes and content)

A 4

MANDATORY Sta e 5
Mathematics K—10

Mathematics
Life Skills

¥

ELECTIVE STUDY Stage 6
(Years 11-12)

Mathematics

Life Skills

Mathematics
Life Skills

Community, other education and learning, and workplace pathways
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AIM

The aim of Mathematics in K—10 is for students to:

be confident, creative users and communicators of mathematics, able to investigate,
represent and interpret situations in their personal and work lives and as active citizens

develop an increasingly sophisticated understanding of mathematical concepts and fluency
with mathematical processes, and be able to pose and solve problems and reason in
Number and Algebra, Measurement and Geometry, and Statistics and Probability

recognise connections between the areas of mathematics and other disciplines and
appreciate mathematics as an accessible, enjoyable discipline to study, and an important
aspect of lifelong learning.
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OBJECTIVES

KNOWLEDGE, SKILLS AND UNDERSTANDING

Students:
Working Mathematically

» develop understanding and fluency in mathematics through inquiry, exploring and
connecting mathematical concepts, choosing and applying problem-solving skills and
mathematical techniques, communication and reasoning

Number and Algebra

» develop efficient strategies for numerical calculation, recognise patterns, describe
relationships and apply algebraic techniques and generalisation

Measurement and Geometry

+ identify, visualise and quantify measures and the attributes of shapes and objects, and
explore measurement concepts and geometric relationships, applying formulas, strategies
and geometric reasoning in the solution of problems

Statistics and Probability

+ collect, represent, analyse, interpret and evaluate data, assign and use probabilities, and
make sound judgements.

VALUES AND ATTITUDES

Students:

+ appreciate mathematics as an essential and relevant part of life, recognising that its
cross-cultural development has been largely in response to human needs

» demonstrate interest, enjoyment and confidence in the pursuit and application of
mathematical knowledge, skills and understanding to solve everyday problems

» develop and demonstrate perseverance in undertaking mathematical challenges.
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OUTCOMES

The continuum of learning table for Mathematics K-10 is an overview of the substrands and
outcomes in each of the content strands.

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 continuum of learning table provides an overview of the sequence of learning for particular
concepts in mathematics and links content that is 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 is intentional and is not
meant to suggest that review and consolidation are not 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 operating at different
stages for different strands of the continuum of learning. For example, a student may be
working on Stage 4 content in the Number and Algebra strand but be working on Stage 3
content in the Measurement and Geometry strand.

It is not intended that the continuum of learning table be used as a checklist of teaching ideas.
Rather, a variety of learning experiences need 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.

Mathematics K-10 Syllabus 13



TABLE OF OBJECTIVES AND OUTCOMES - CONTINUUM OF

LEARNING

Working Mathematically

Students:

» develop understanding and fluency in mathematics through inquiry, exploring and
connecting mathematical concepts, choosing and applying problem-solving skills and
mathematical techniques, communication and reasoning

EARLY STAGE 1

Communicating
MAe-1WM describes
mathematical situations
using everyday language,
actions, materials and
informal recordings

Problem Solving
MAe-2WM uses objects,
actions, technology and/or
trial and error to explore
mathematical problems

Reasoning

MAe-3WM uses concrete
materials and/or pictorial
representations to support
conclusions

STAGE 1

Communicating
MA1-1WM describes
mathematical situations
and methods using
everyday and some
mathematical language,
actions, materials,
diagrams and symbols

Problem Solving
MA1-2WM uses objects,
diagrams and technology
to explore mathematical
problems

Reasoning

MA1-3WM supports
conclusions by explaining
or demonstrating how
answers were obtained

STAGE 2

Communicating
MA2-1WM uses
appropriate terminology to
describe, and symbols to
represent, mathematical
ideas

Problem Solving
MA2-2WM selects and
uses appropriate mental or
written strategies, or
technology, to solve
problems

Reasoning

MA2-3WM checks the
accuracy of a statement
and explains the reasoning
used

Mathematics K-10 Syllabus 14

STAGE 3

Communicating
MA3-1WM describes and
represents mathematical
situations in a variety of
ways using mathematical
terminology and some
conventions

Problem Solving
MA3-2WM selects and
applies appropriate
problem-solving strategies,
including the use of digital
technologies, in
undertaking investigations

Reasoning

MA3-3WM gives a valid
reason for supporting one
possible solution over
another



STAGE 4

Communicating
MA4-1WM communicates
and connects
mathematical ideas using
appropriate terminology,
diagrams and symbols

Problem Solving
MA4-2WM applies
appropriate mathematical
techniques to solve
problems

Reasoning

MA4-3WM recognises and
explains mathematical
relationships using
reasoning

STAGE 5.1

Communicating
MAS5.1-1WM uses
appropriate terminology,
diagrams and symbols in
mathematical contexts

Problem Solving
MAB5.1-2WM selects and
uses appropriate strategies
to solve problems

Reasoning

MAS5.1-3WM provides
reasoning to support
conclusions that are
appropriate to the context

STAGE 5.2

Communicating
MA5.2-1WM selects
appropriate notations and
conventions to
communicate
mathematical ideas and
solutions

Problem Solving
MA5.2-2WM interprets
mathematical or real-life
situations, systematically
applying appropriate
strategies to solve
problems

Reasoning

MAS5.2-3WM constructs
arguments to prove and
justify results
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STAGE 5.3

Communicating
MA5.3-1WM uses and
interprets formal definitions
and generalisations when
explaining solutions and/or
conjectures

Problem Solving
MAB5.3-2WM generalises
mathematical ideas and
techniques to analyse and
solve problems efficiently

Reasoning

MAS5.3-3WM uses
deductive reasoning in
presenting arguments and
formal proofs



Number and Algebra

Students:

+ develop efficient strategies for numerical calculation, recognise patterns, describe
relationships and apply algebraic techniques and generalisation

EARLY STAGE 1

Whole Numbers

MAe-4NA counts to 30,
and orders, reads and
represents numbers in the
range 0 to 20

Addition and Subtraction
MAe-5NA combines,
separates and compares
collections of objects,
describes using everyday
language, and records
using informal methods

Multiplication and Division
MAe-6NA groups, shares
and counts collections of
objects, describes using
everyday language, and
records using informal
methods

Fractions and Decimals
MAe-7NA describes two
equal parts as halves

STAGE 1

Whole Numbers

MAZ1-4NA applies place
value, informally, to count,
order, read and represent
two- and three-digit
numbers

Addition and Subtraction
MA1-5NA uses a range of
strategies and informal
recording methods for
addition and subtraction
involving one- and two-
digit numbers

Multiplication and Division
MAZ1-6NA uses a range of
mental strategies and
concrete materials for
multiplication and division

Fractions and Decimals
MA1-7NA represents and
models halves, quarters
and eighths

STAGE 2

Whole Numbers

MA2-4NA applies place
value to order, read and
represent numbers of up to
five digits

Addition and Subtraction
MAZ2-5NA uses mental and
written strategies for
addition and subtraction
involving two-, three-, four-
and five-digit numbers

Multiplication and Division
MAZ2-6NA uses mental and
informal written strategies
for multiplication and
division

Fractions and Decimals
MA2-7NA represents,
models and compares
commonly used fractions
and decimals
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STAGE 3

Whole Numbers

MA3-4NA orders, reads
and represents integers of
any size and describes
properties of whole
numbers

Addition and Subtraction
MA3-5NA selects and
applies appropriate
strategies for addition and
subtraction with counting
numbers of any size

Multiplication and Division
MA3-6NA selects and
applies appropriate
strategies for multiplication
and division, and applies
the order of operations to
calculations involving more
than one operation

Fractions, Decimals and
Percentages

MA3-7NA compares,
orders and calculates with
fractions, decimals and
percentages



STAGE 4

Computation with Integers
MA4-4ANA compares,

orders and calculates with
integers, applying a range

of strategies to aid
computation

Fractions, Decimals and
Percentages
MA4-5NA operates with
fractions, decimals and
percentages

Financial Mathematics
MA4-6NA solves financial
problems involving
purchasing goods

Ratios and Rates
MA4-7NA operates with
ratios and rates, and
explores their graphical
representation

STAGE 5.1

Financial Mathematics
MAB5.1-4NA solves
financial problems
involving earning,
spending and investing
money

STAGE 5.2

Financial Mathematics
MAS.2-4NA solves
financial problems
involving compound
interest

Ratios and Rates
MAS.2-5NA recognises
direct and indirect
proportion, and solves
problems involving direct
proportion
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STAGE 5.3

Ratios and Rates
MAS5.3-4NA draws,
interprets and analyses
graphs of physical
phenomena



EARLY STAGE 1

Patterns and Algebra
MAe-8NA recognises,
describes and continues
repeating patterns

STAGE 1

Patterns and Algebra
MA1-8NA creates,
represents and continues a

variety of patterns with

numbers and objects

STAGE 2

Patterns and Algebra
MAZ2-8NA generalises
properties of odd and even
numbers, generates
number patterns, and
completes simple number
sentences by calculating
missing values
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STAGE 3

Patterns and Algebra
MA3-8NA analyses and
creates geometric and
number patterns,
constructs and completes
number sentences, and
locates points on the
Cartesian plane



STAGE 4

Algebraic Techniques
MA4-8NA generalises
number properties to
operate with algebraic
expressions

Indices

MA4-9NA operates with
positive-integer and zero
indices of numerical bases

Equations

MA4-10NA uses algebraic
techniques to solve simple
linear and quadratic
equations

Linear Relationships
MA4-11NA creates and
displays number patterns;
graphs and analyses linear
relationships; and performs
transformations on the
Cartesian plane

STAGE 5.1

Indices

MADB5.1-5NA operates with
algebraic expressions
involving positive-integer
and zero indices, and
establishes the meaning of
negative indices for
numerical bases

Linear Relationships
MAB5.1-6NA determines the
midpoint, gradient and
length of an interval, and
graphs linear relationships

Non-Linear Relationships
MAbL.1-7NA graphs simple
non-linear relationships

STAGE 5.2

Algebraic Techniques
MADB5.2-6NA simplifies
algebraic fractions, and
expands and factorises
guadratic expressions

Indices

MADB5.2-7NA applies index
laws to operate with
algebraic expressions
involving integer indices

Equations

MADBS.2-8NA solves linear
and simple quadratic
equations, linear
inequalities and linear
simultaneous equations,
using analytical and
graphical techniques

Linear Relationships
MABS.2-9NA uses the
gradient-intercept form to
interpret and graph linear
relationships

Non-Linear Relationships
MAS5.2-10NA connects
algebraic and graphical
representations of simple
non-linear relationships
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STAGE 5.3

Algebraic Techniques
MAb5.3-5NA selects and
applies appropriate
algebraic techniques to
operate with algebraic
expressions

Surds and Indices
MAS5.3-6NA performs
operations with surds and
indices

Equations

MADS.3-7NA solves
complex linear, quadratic,
simple cubic and
simultaneous equations,
and rearranges literal
equations

Linear Relationships
MAS5.3-8NA uses formulas
to find midpoint, gradient
and distance on the
Cartesian plane, and
applies standard forms of
the equation of a straight
line

Non-Linear Relationships
MAb5.3-9NA sketches and
interprets a variety of non-
linear relationships

Polynomials
MAS.3-10NA recognises,
describes and sketches
polynomials, and applies
the factor and remainder
theorems to solve
problems

Logarithms

MAB5.3-11NA uses the
definition of a logarithm to
establish and apply the
laws of logarithms

Functions and Other
Graphs

MAS5.3-12NA uses function
notation to describe and
sketch functions



Measurement and Geometry

Students:

» identify, visualise and quantify measures and the attributes of shapes and objects, and
explore measurement concepts and geometric relationships, applying formulas, strategies
and geometric reasoning in the solution of problems

EARLY STAGE 1

Length

MAe-9MG describes and
compares lengths and
distances using everyday
language

Area

MAe-10MG describes and
compares areas using
everyday language

Volume and Capacity
MAe-11MG describes and
compares the capacities of
containers and the
volumes of objects or
substances using
everyday language

Mass

MAe-12MG describes and
compares the masses of
objects using everyday
language

Time

MAe-13MG sequences
events, uses everyday
language to describe the
durations of events, and
reads hour time on clocks

STAGE 1

Length

MA1-9MG measures,
records, compares and
estimates lengths and
distances using uniform
informal units, metres and
centimetres

Area

MA1-10MG measures,
records, compares and
estimates areas using

uniform informal units

Volume and Capacity
MA1-11MG measures,
records, compares and
estimates volumes and
capacities using uniform
informal units

Mass

MA1-12MG measures,
records, compares and
estimates the masses of
objects using uniform
informal units

Time

MA1-13MG describes,
compares and orders
durations of events, and
reads half- and quarter-
hour time

STAGE 2

Length

MA2-9MG measures,
records, compares and
estimates lengths,
distances and perimeters
in metres, centimetres and
millimetres, and measures,
compares and records
temperatures

Area

MA2-10MG measures,
records, compares and
estimates areas using
square centimetres and
square metres

Volume and Capacity
MA2-11MG measures,
records, compares and
estimates volumes and
capacities using litres,
millilitres and cubic
centimetres

Mass

MA2-12MG measures,
records, compares and
estimates the masses of
objects using kilograms
and grams

Time

MA2-13MG reads and
records time in one-minute
intervals and converts
between hours, minutes
and seconds
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STAGE 3

Length

MA3-9MG selects and
uses the appropriate unit
and device to measure
lengths and distances,
calculates perimeters, and
converts between units of
length

Area

MA3-10MG selects and
uses the appropriate unit
to calculate areas,
including areas of squares,
rectangles and triangles

Volume and Capacity
MA3-11MG selects and
uses the appropriate unit
to estimate, measure and
calculate volumes and
capacities, and converts
between units of capacity

Mass

MA3-12MG selects and
uses the appropriate unit
and device to measure the
masses of objects, and
converts between units of
mass

Time

MA3-13MG uses 24-hour
time and am and pm
notation in real-life
situations, and constructs
timelines



STAGE 4

Length

MA4-12MG calculates the
perimeters of plane shapes
and the circumferences of
circles

Area

MA4-13MG uses formulas
to calculate the areas of
guadrilaterals and circles,
and converts between
units of area

Volume

MA4-14MG uses formulas
to calculate the volumes of
prisms and cylinders, and
converts between units of
volume

Time

MA4-15MG performs
calculations of time that
involve mixed units, and
interprets time zones

Right-Angled Triangles
(Pythagoras)

MA4-16MG applies
Pythagoras’ theorem to
calculate side lengths in
right-angled triangles, and
solves related problems

STAGE 5.1

Area and Surface Area
MAb5.1-8MG calculates the
areas of composite
shapes, and the surface
areas of rectangular and
triangular prisms

Numbers of Any Magnitude
MAS5.1-9MG interprets very
small and very large units
of measurement, uses
scientific notation, and
rounds to significant
figures

Right-Angled Triangles
(Trigonometry)
MAS5.1-10MG applies
trigonometry, given
diagrams, to solve
problems, including
problems involving angles
of elevation and
depression

STAGE 5.2

Area and Surface Area
MAb5.2-11MG calculates
the surface areas of right
prisms, cylinders and
related composite solids

Volume

MAb5.2-12MG applies
formulas to calculate the
volumes of composite
solids composed of right
prisms and cylinders

Right-Angled Triangles
(Trigonometry)
MA5.2-13MG applies
trigonometry to solve
problems, including
problems involving
bearings
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STAGE 5.3

Area and Surface Area
MAS5.3-13MG applies
formulas to find the surface
areas of right pyramids,
right cones, spheres and
related composite solids

Volume

MAS5.3-14MG applies
formulas to find the
volumes of right pyramids,
right cones, spheres and
related composite solids

Trigonometry and
Pythagoras' Theorem
MAS5.3-15MG applies
Pythagoras’ theorem,
trigonometric relationships,
the sine rule, the cosine
rule and the area rule to
solve problems, including
problems involving three
dimensions



EARLY STAGE 1

Three-Dimensional

Space

MAe-14MG manipulates,
sorts and represents three-
dimensional objects and
describes them using
everyday language

Two-Dimensional Space
MAe-15MG manipulates,
sorts and describes
representations of two-
dimensional shapes,
including circles, triangles,
squares and rectangles,
using everyday language

Position

MAe-16MG describes
position and gives and
follows simple directions
using everyday language

STAGE 1

Three-Dimensional

Space

MA1-14MG sorts,
describes, represents and
recognises familiar three-
dimensional objects,
including cones, cubes,
cylinders, spheres and
prisms

Two-Dimensional

Space

MA1-15MG manipulates,
sorts, represents,
describes and explores
two-dimensional shapes,
including quadrilaterals,
pentagons, hexagons and
octagons

Position

MA1-16MG represents and
describes the positions of
objects in everyday
situations and on maps
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STAGE 2

Three-Dimensional

Space

MA2-14MG makes,
compares, sketches and
names three-dimensional
objects, including prisms,
pyramids, cylinders, cones
and spheres, and
describes their features

Two-Dimensional

Space

MA2-15MG manipulates,
identifies and sketches
two-dimensional shapes,
including special
guadrilaterals, and
describes their features

Angles

MA2-16MG identifies,
describes, compares and
classifies angles

Position

MA2-17MG uses simple
maps and grids to
represent position and
follow routes, including
using compass directions
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STAGE 3

Three-Dimensional

Space

MA3-14MG identifies
three-dimensional objects,
including prisms and
pyramids, on the basis of
their properties, and
visualises, sketches and
constructs them given
drawings of different views

Two-Dimensional

Space

MA3-15MG manipulates,
classifies and draws two-
dimensional shapes,
including equilateral,
isosceles and scalene
triangles, and describes
their properties

Angles

MA3-16MG measures and
constructs angles, and
applies angle relationships
to find unknown angles

Position

MA3-17MG locates and
describes position on
maps using a grid-
reference system



STAGE 4

Properties of Geometrical
Figures

MA4-17MG classifies,
describes and uses the
properties of triangles and
guadrilaterals, and
determines congruent
triangles to find unknown
side lengths and angles

Angle Relationships
MA4-18MG identifies and
uses angle relationships,
including those related to
transversals on sets of
parallel lines

STAGE 5.1

Properties of Geometrical
Figures

MAb5.1-11MG describes
and applies the properties
of similar figures and scale
drawings

STAGE 5.2

Properties of Geometrical
Figures

MAS5.2-14MG calculates
the angle sum of any
polygon and uses
minimum conditions to
prove triangles are
congruent or similar
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STAGE 5.3

Properties of Geometrical
Figures

MAS5.3-16MG proves
triangles are similar, and
uses formal geometric
reasoning to establish
properties of triangles and
quadrilaterals

Circle Geometry
MAS5.3-17MG applies
deductive reasoning to
prove circle theorems and
to solve related problems



Statistics and Probability

Students:

+ collect, represent, analyse, interpret and evaluate data, assign and use probabilities, and
make sound judgements

EARLY STAGE 1

Data

MAe-17SP represents data
and interprets data
displays made from
objects

STAGE 1

Data

MA1-17SP gathers and
organises data, displays
data in lists, tables and
picture graphs, and
interprets the results

Chance

MA1-18SP recognises and
describes the element of
chance in everyday events
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STAGE 2

Data

MAZ2-18SP selects
appropriate methods to
collect data, and
constructs, compares,
interprets and evaluates
data displays, including
tables, picture graphs and
column graphs

Chance

MAZ2-19SP describes and
compares chance events

in social and experimental
contexts
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STAGE 3

Data

MA3-18SP uses
appropriate methods to
collect data and
constructs, interprets and
evaluates data displays,
including dot plots, line
graphs and two-way tables

Chance

MAS3-19SP conducts
chance experiments and
assigns probabilities as
values between 0 and 1 to
describe their outcomes



STAGE 4

Data Collection and
Representation
MA4-19SP collects,
represents and interprets
single sets of data, using
appropriate statistical
displays

Single Variable Data
Analysis

MA4-20SP analyses single
sets of data using
measures of location, and
range

Probability

MA4-21SP represents
probabilities of simple and
compound events

STAGE 5.1

Single Variable Data

MAS5.1-12SP uses
statistical displays to
compare sets of data, and
evaluates statistical claims
made in the media

MADB5.1-13SP calculates
relative frequencies to
estimate probabilities of
simple and compound

STAGE 5.2

Single Variable Data
Analysis

MAb5.2-15SP uses
quartiles and box plots to
compare sets of data, and
evaluates sources of data

Bivariate Data Analysis
MAJ5.2-16SP investigates
relationships between two
statistical variables,
including their relationship
over time

Probability

MA5.2-17SP describes
and calculates probabilities
in multi-step chance
experiments
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STAGE 5.3

Single Variable Data
Analysis
MAS5.3-18SP uses
standard deviation to
analyse data

Bivariate Data Analysis
MAJ5.3-19SP investigates
the relationship between
numerical variables using
lines of best fit, and
explores how data is used
to inform decision-making
processes



STAGE STATEMENTS

Stage statements are summaries of the knowledge, skills, understanding, values and attitudes
that have been developed by students as a result of achieving the outcomes for each stage
of learning.

PRIOR-TO-SCHOOL LEARNING

Students bring to school a range of knowledge, skills and understanding developed in home
and prior-to-school settings. The movement into Early Stage 1 should be seen as a continuum
of learning and planned for appropriately.

The Early Years Learning Framework for Australia describes a range of opportunities for
students to learn and develop a foundation for future success in learning.

The Early Years Learning Framework for Australia has five learning outcomes that reflect
contemporary theories and research evidence concerning children’s learning. The outcomes
are used to guide planning and to assist all children to make progress.

The outcomes are:

Children have a strong sense of identity

Children are connected with and contribute to their world
Children have a strong sense of wellbeing

Children are confident and involved learners

Children are effective communicators.

agrwNE

In addition, teachers need to acknowledge the learning that children bring to school, and plan
appropriate learning experiences that make connections with existing language and literacy
development, including language used at home.

EARLY STAGE 1

By the end of Early Stage 1, students ask questions and use known facts to explore
mathematical problems and develop fluency with mathematical ideas. They use everyday
language, concrete materials and informal recordings to demonstrate understanding and link
mathematical ideas.

Students count to 30 and represent numbers to 20 with objects, pictures, numerals and words.
They read and use ordinal numbers to at least ‘tenth’. Students use concrete materials to
model addition, subtraction, multiplication and division. They use the language of money and
recognise the coins and notes of the Australian monetary system. Students divide objects into
two equal parts and describe them as halves. They recognise, describe and continue repeating
patterns of objects and drawings.

Students identify length, area, volume, capacity and mass, and compare and arrange

objects according to these attributes. They manipulate, sort and represent three-dimensional
objects and describe them using everyday language. Students manipulate, sort and describe
representations of two-dimensional shapes, identifying circles, squares, triangles and
rectangles. They connect events and the days of the week and explain the order and duration
of events, telling the time on the hour. Students give and follow simple directions and describe
position using appropriate language.

Students answer simple questions to collect information. They use objects to create a data
display and interpret data.

STAGE 1

By the end of Stage 1, students ask questions and use known facts, objects, diagrams and
technology to explore mathematical problems and develop mathematical fluency. They link
mathematical ideas and use appropriate language and diagrams to explain strategies used.

Students count, order, read and write two- and three-digit numbers and use a range of
strategies and recording methods. They use mental strategies and concrete materials to add,
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subtract, multiply and divide, and solve problems. Students model and describe objects and
collections divided into halves, quarters and eighths. They associate collections of Australian
coins with their value. They use place value to partition numbers. Students describe and
continue a variety of number patterns and build number relationships. They relate addition
and subtraction facts for sums to at least 20.

Students estimate, measure, compare and record using informal units for length, area, volume,
capacity and mass. They recognise the need for formal units of length and use the metre and
centimetre to measure length and distance. They use a calendar to identify the date and name
and order the months and the seasons of the year. Students use informal units to compare
and order the duration of events and tell the time on the half- and quarter-hour. They identify,
describe, sort and model particular three-dimensional objects and two-dimensional shapes.
Students represent and describe the positions of objects and interpret simple maps.

Students collect, organise, display and interpret data using lists, tables and picture graphs.
They recognise and describe the element of chance in everyday events.

STAGE 2

By the end of Stage 2, students ask questions and use efficient mental and written strategies
with increasing fluency to solve problems. They use technology to investigate mathematical
concepts and check their solutions. Students use appropriate terminology to describe and link
mathematical ideas, check statements for accuracy and explain their reasoning.

Students count, order, read and record numbers of up to five digits. They use informal and
formal mental and written strategies to solve addition and subtraction problems. Students use
mental strategies to recall multiplication facts up to 10 x 10 and related division facts. They
use informal written strategies for multiplication and division of two-digit numbers by one-digit
numbers. Students represent, model and compare commonly used fractions, and model,
compare and represent decimals of up to two decimal places. Students perform simple
calculations with money and solve simple purchasing problems. They record, describe and
complete number patterns and determine missing numbers in number sentences. Students
recognise the properties of odd and even numbers.

Students estimate, measure, compare, convert and record length, area, volume, capacity and
mass using formal units. They read and record time in hours and minutes, convert between
units of time, and solve simple problems involving the duration of time. Students name, describe
and sketch particular three-dimensional objects and two-dimensional shapes. They combine
and split two-dimensional shapes to create other shapes. They compare angles using informal
means and classify angles according to their size. Students use a grid-reference system to
describe position, and compass points to give and follow directions. They make simple
calculations using scales on maps and plans.

Students collect and organise data, and create and interpret tables and picture and column
graphs. They list all possible outcomes of everyday events, and describe and compare chance
events in social and experimental contexts.

STAGE 3

By the end of Stage 3, students ask questions and undertake investigations, selecting
appropriate technological applications and problem-solving strategies to demonstrate fluency in
mathematical techniques. They use mathematical terminology and some conventions, and they
give valid reasons when comparing and selecting from possible solutions, making connections
with existing knowledge and understanding.

Students select and apply appropriate mental, written or calculator strategies for the four
operations and check the reasonableness of answers using estimation. They solve word
problems and apply the order of operations to number sentences where required. Students
identify factors and multiples and recognise the properties of prime, composite, square and
triangular numbers. They connect fractions, decimals and percentages as different
representations of the same value. Students compare, order and perform calculations with
simple fractions, decimals and percentages and apply the four operations to money in real-life
situations. Students record, describe and continue geometric and number patterns, and they
find missing numbers in number sentences. They locate an ordered pair in any one of the four
quadrants on the Cartesian plane.
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Students select and use the appropriate unit to estimate, measure and calculate length, area,
volume, capacity and mass. They make connections between capacity and volume, and solve
problems involving length and area. Students use 24-hour time in real-life situations, construct
and interpret timelines and use timetables. They convert between units of length, units of
capacity and units of mass. They construct and classify three-dimensional objects and
two-dimensional shapes, and compare and describe their features, including line and rotational
symmetries. Students measure and construct angles, and find unknown angles in diagrams
using known angle results. They use a grid-reference system to locate landmarks and describe
routes using landmarks and directional language.

Students use appropriate data collection methods to interpret and analyse sets of data and
construct a range of data displays. They assign probabilities as fractions, decimals or
percentages in simple chance experiments.

STAGE 4

By the end of Stage 4, students 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 knowledge, skills and
understanding in analysing real-life situations and in systematically exploring and solving
problems using technology where appropriate. Students develop fluency with a range of
algebraic techniques and in the solution of familiar problems. In solving particular problems,
they compare the strengths and weaknesses of different strategies and solutions.

Students develop a range of mental strategies to enhance their computational skills. They
operate competently with integers, fractions, decimals and percentages, and apply these in a
range of practical contexts, including problems related to GST, discounts and profit and loss.
Students are familiar with the concepts of ratios and rates, and apply these when solving
problems. They investigate divisibility tests, use index notation for numbers with positive integral
indices, and explore prime factorisation, squares and cubes, and related square and cube roots,
and the concept of irrational numbers.

Extending and generalising number patterns leads students into an understanding of the use of
pronumerals and the language of algebra. They simplify algebraic expressions, substitute into
algebraic expressions and formulas, and expand and factorise algebraic expressions. Students
solve simple linear and quadratic equations. They develop tables of values from linear
relationships and illustrate these relationships on the Cartesian plane, with and without the use
of digital technologies.

Students calculate the perimeters and areas of a variety of polygons, circles, sectors and simple
composite figures, and solve related problems. They calculate the volumes and capacities of
right prisms and cylinders, and solve related problems. They convert between units of area and
units of volume, and connect units of volume and capacity. Pythagoras’ theorem is used to
calculate side lengths in right-angled triangles and solve problems in two dimensions. Students
calculate time duration and apply their understanding of Australian and world time zones to
solve problems.

Knowledge of the properties of two-dimensional geometrical figures, angles, parallel lines,
perpendicular lines and congruent figures enables students to apply logical reasoning to solve
numerical exercises involving unknown lengths and angles in figures.

Students construct, interpret and compare data displays, including dot plots, stem-and-leaf
plots, sector graphs, divided bar graphs, and frequency tables and histograms. In analysing
data, they consider both categorical and numerical (discrete and continuous) variables,
sampling versus census, and possible misrepresentation of data, and calculate the mean,
mode, median and range. Students represent events using Venn diagrams and two-way tables,
and calculate the probability of simple and complementary events in single-step chance
experiments.

STAGE 5.1

By the end of Stage 5.1, students explain and verify mathematical relationships, select and use
appropriate strategies to solve problems, 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.

Mathematics K-10 Syllabus 28



Students apply their knowledge of percentages, fractions and decimals to financial problems
related to earning and spending money, taxation, and simple and compound interest. They
simplify and evaluate numerical expressions using index laws for positive and zero indices,
round numbers to a specified number of significant figures, and express numbers in scientific
notation. Students apply the index laws to simplify algebraic expressions. They determine the
midpoint, gradient and length of intervals on the Cartesian plane and draw graphs of linear and
simple non-linear relationships.

Skills in measurement are further developed to include finding the areas of composite shapes
and the surface areas of rectangular and triangular prisms. Students describe the limit of
accuracy of measurements. They apply right-angled triangle trigonometry to practical situations,
including those involving angles of elevation and depression. They apply the properties of
similar figures to find side lengths in problems related to similar figures.

Students’ statistical skills are extended to include considering shape and skewness of
distributions, comparing data and data displays, and evaluating the reliability of statistical
claims. They also determine the relative frequencies of events in chance experiments and
calculate probabilities from information displayed in Venn diagrams and two-way tables.

STAGE 5.2

By the end of Stage 5.2, students 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, direct proportion, and financial contexts related to compound interest and
depreciation.

Students apply the index laws with integer indices to simplify expressions. They operate with
algebraic fractions, expand binomial products and factorise monic quadratic trinomial
expressions. They solve linear equations and use them to solve word problems. They solve
linear inequalities and linear simultaneous equations. Students solve simple quadratic equations
and solve monic quadratic equations by factorisation. On the Cartesian plane they draw and
interpret graphs of straight lines, and simple parabolas, circles and exponential graphs.
Students determine the equations of straight lines and use the properties of parallel and
perpendicular lines on the Cartesian plane.

Students extend their skills in measurement to solve problems involving the surface areas and
volumes of right prisms, cylinders and related composite solids. They use trigonometric ratios to
solve problems in which angles may be measured to the nearest second, and problems
involving bearings and angles of elevation and depression. In geometry, they use deductive
reasoning in numerical and non-numerical problems, drawing on their knowledge of the
properties of congruent triangles, the angle properties of polygons, and the properties of
quadrilaterals.

Statistical skills are extended to include the construction of box-and-whisker plots and the
calculation of interquartile range to analyse and compare data sets in appropriate data displays.
Students investigate bivariate data sets and use scatter plots to describe relationships between
variables. They evaluate the sources of data in statistical reports. In their study of probability,
students record and determine probabilities of events in multi-step chance experiments and
examine conditional language.

STAGE 5.3

By the end of Stage 5.3, students 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 substrands. They demonstrate
fluency in selecting, combining and applying relevant knowledge, skills and understanding in
the solution of familiar and unfamiliar problems.

Students operate with irrational numbers and extend their knowledge of the number system to
include all real numbers. They analyse and describe physical phenomena and rates of change.
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Algebraic skills are extended to expanding the special binomial products and factorising
non-monic quadratic expressions, using a variety of techniques. Students solve complex linear
eqguations, non-monic quadratic equations, simple cubic equations, and simultaneous equations
involving one linear and one non-linear equation. They solve practical problems using linear,
quadratic and simultaneous equations. They change the subject of literal equations. Students
generate, describe and graph straight lines, parabolas, cubics, hyperbolas and circles. They use
formulas to calculate midpoint, gradient and distance on the Cartesian plane, and to determine
the equations of straight lines.

Students solve problems involving the surface areas and volumes of pyramids, cones and
spheres, and related composite solids. They explore similarity relationships for area and
volume. They determine exact trigonometric ratios for 30°, 45° and 60°, extend trigonometric
ratios to obtuse angles, and sketch sine and cosine curves for angular values from 0° to 360°.
Students apply the sine and cosine rules for finding unknown angles and/or sides in non-right-
angled triangles. They use Pythagoras’ theorem and trigonometry to solve problems in three
dimensions.

Their knowledge of a wide range of geometrical facts and relationships is used to prove general
properties in geometry, extending the concepts of similarity and congruence to more
generalised applications. Students prove known properties of triangles, quadrilaterals and
circles.

Students use standard deviation to analyse data, and interpolate and extrapolate from bivariate
data using lines of best fit. They investigate statistical reports and explore how data is used to
inform decision-making processes.
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ORGANISATION OF CONTENT

For Kindergarten to Year 10, courses of study and educational programs are based on the
outcomes of syllabuses. The content describes in more detail how the outcomes are to be
interpreted and used, and the intended learning appropriate for the stage. In considering the
intended learning, teachers will make decisions about the sequence, the emphasis to be given
to particular areas of content, and any adjustments required based on the needs, interests and
abilities of their students.

The knowledge, skills and understanding described in the outcomes and content provide
a sound basis for students to successfully move to the next stage of learning.

The following diagram shows the scope of the strands and substrands, and illustrates the
central role of Working Mathematically in Mathematics K—10 teaching and learning.
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The diagram represents the relationships between the strands and substrands only.
Itis notintended to indicate the amount of time spent studying each strand or substrand.

The content presented in a stage represents the knowledge, skills and understanding that are to
be acquired by a typical student by the end of that stage. It is acknowledged that students learn
at different rates and in different ways, so that there will be students who have not achieved the
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outcomes for the stage(s) prior to that identified with their stage of schooling. For example,
some students will achieve Stage 3 outcomes during Year 5, while the majority will achieve
them by the end of Year 6. Other students might not develop the same knowledge, skills and
understanding until Year 7 or later.

The Mathematics K—10 Syllabus contains the syllabus content for Early Stage 1 to Stage 5.
Within each stage, the syllabus is organised into the three content strands, Number and
Algebra, Measurement and Geometry, and Statistics and Probability, with the components of
Working Mathematically integrated into these strands. The syllabus is written with the flexibility
to enable students to work at different stages in different strands. For example, students could
be working on Stage 4 content in the Number and Algebra strand, while working on Stage 3
content in the Measurement and Geometry strand.

Outcomes, content, background information, and advice about language are organised into
substrands within the three content strands. There are some substrands, mainly in Early
Stage 1 to Stage 3, that contain the development of several concepts. To assist programming,
the content in these substrands has been separated into two parts, ‘1’ and ‘2’, such as in
‘Area 1’ and ‘Area 2'. The first part typically focuses on early concept development. Teachers
and schools need to decide how to program the two parts of these substrands within a stage.

In Early Stage 1 to Stage 3, the language section of each substrand includes a word list. Words
appearing for the first time in each substrand are listed in bold type. In Stage 4 and Stage 5, the
background information includes the purpose/relevance of the substrands.

WORKING MATHEMATICALLY

Working Mathematically relates to the syllabus objective:

Students develop understanding and fluency in mathematics through inquiry, exploring
and connecting mathematical concepts, choosing and applying problem-solving skills
and mathematical techniques, communication and reasoning

As an essential part of the learning process, Working Mathematically provides students with the
opportunity to engage in genuine mathematical activity and develop the skills to become flexible
and creative users of mathematics.

In this syllabus, Working Mathematically encompasses five interrelated components:
Communicating

Students develop the ability to use a variety of representations, in written, oral or
graphical form, to formulate and express mathematical ideas. They are communicating
mathematically when they describe, represent and explain mathematical situations,
concepts, methods and solutions to problems, using appropriate language, terminology,
tables, diagrams, graphs, symbols, notation and conventions.

Problem Solving

Students develop the ability to make choices, interpret, formulate, model and
investigate problem situations, and communicate solutions effectively. They formulate
and solve problems when they use mathematics to represent unfamiliar or meaningful
situations, design investigations and plan their approaches, apply strategies to seek
solutions, and verify that their answers are reasonable.

Reasoning

Students develop an increasingly sophisticated capacity for logical thought and actions,
such as analysing, proving, evaluating, explaining, inferring, justifying and generalising.
They are reasoning mathematically when they explain their thinking, deduce and justify
strategies used and conclusions reached, adapt the known to the unknown, transfer
learning from one context to another, prove that something is true or false, and compare
and contrast related ideas and explain their choices.

Understanding

Students build a strong foundation that enables them to adapt and transfer
mathematical concepts. They make connections between related concepts and
progressively apply the familiar to develop new ideas. Students develop an
understanding of the relationship between the ‘why’ and the ‘how’ of mathematics.
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They build understanding when they connect related ideas, represent concepts in
different ways, identify commonalities and differences between aspects of content,
describe their thinking mathematically, and interpret mathematical information.

Fluency

Students develop skills in choosing appropriate procedures, carrying out procedures
flexibly, accurately, efficiently and appropriately, and recalling factual knowledge and
concepts readily. They are fluent when they calculate answers efficiently, recognise
robust ways of answering questions, choose appropriate methods and approximations,
recall definitions and regularly use facts, and manipulate expressions and equations to
find solutions.

The five components of Working Mathematically describe how content is explored or developed
- that is, the thinking and doing of mathematics. They provide the language to build in the
developmental aspects of the learning of mathematics. The components come into play when
students are developing new skills and concepts, and also when they are applying their existing
knowledge to solve routine and non-routine problems both within and beyond mathematics. At
times the focus may be on a particular component of Working Mathematically or a group of the
components, but often the components overlap. While not all of the Working Mathematically
components apply to all content, they indicate the breadth of mathematical actions that teachers
need to emphasise.

In addition to its explicit link to one syllabus objective, Working Mathematically has a separate
set of outcomes for the components Communicating, Problem Solving and Reasoning. This
approach has been adopted to ensure students’ level of proficiency in relation to these
components becomes increasingly sophisticated over the years of schooling.

Separate syllabus outcomes have not been developed for the Working Mathematically
components Understanding and Fluency. These components are encompassed in the
development of knowledge, skills and understanding across the range of syllabus strands,
objectives and outcomes.

Teachers are able to extend students’ level of proficiency in relation to the components of
Working Mathematically by creating opportunities for their development through the learning
experiences that they design.

STRAND OVERVIEW: NUMBER AND ALGEBRA

The knowledge, skills and understanding developed in the Number and Algebra strand are
fundamental to the other strands of this 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 concrete materials and 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 contexts of the problems that they are solving.

In the early stages, students explore number and pre-algebra concepts by pattern making, and
by discussing, generalising and recording their observations. This demonstrates the importance
of early number learning in the development of algebraic thinking and the algebra concepts
that follow.

The use of mental-computation strategies should be developed in all stages. Information and
communication technology (ICT) can be used to investigate number patterns and relationships,
and facilitate the solution of real problems involving measurements and quantities not easy to
handle with mental or written techniques.

In Stage 2 to Stage 5, students apply their number skills to a variety of situations, including
financial situations and practical problems, developing a range of life skills important for
numeracy. Ratios and rates underpin proportional reasoning needed for problem solving and
the development of concepts and skills in other aspects of mathematics, such as trigonometry,
similarity and gradient.
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Following the development of foundational number skills and pre-algebra concepts through
patterning, a concrete approach to algebra is continued when students generalise their
understanding of the number system to the algebraic symbol system. They develop an
understanding of the notion of a variable, establish the equivalence of expressions, apply
algebraic conventions, and graph relationships on the number plane.

Students recognise that graphing is a powerful tool that enables algebraic relationships to be
visualised. The use of ICT for graphing provides an opportunity for students to compare and
investigate these relationships dynamically. By the end of Stage 5.3, students have the
opportunity to develop knowledge and understanding of the shapes of graphs of different
relationships and the effects of performing transformations on these graphs.

Algebra has strong links with the other strands in the syllabus, particularly when situations are
to be generalised symbolically.

STRAND OVERVIEW: MEASUREMENT AND GEOMETRY

Measurement enables the identification and quantification of attributes of objects so that

they can be compared and ordered, while geometry is the study of spatial forms and involves
representation of the shape, size, pattern, position and movement of objects in the three-
dimensional world or in the mind of the learner. The study of geometry enables the investigation
of three-dimensional objects and two-dimensional shapes, as well as the concepts of position,
location and movement.

The presentation of Measurement and Geometry as a single strand recognises and emphasises
their interrelationship.

The term ‘geometry’, derived from the Greek geo, meaning ‘earth’, and metria, meaning
‘measure’, traditionally has included relationships between the magnitude of the sides and
angles of geometrical figures. While the units used to measure the magnitude of the sides may
change, the relationships between the sides remain constant. A focus on the development of
units of measure is pivotal in distinguishing the key ideas studied in measurement from the key
ideas studied in geometry.

Important and critical skills for students to acquire are those of recognising, visualising and
drawing shapes and describing the features and properties of three-dimensional objects and
two-dimensional shapes in static and dynamic situations. Manipulation of a variety of real
objects and shapes is crucial to the development of appropriate levels of imagery, language
and representation. ICT, and dynamic geometry software in particular, can be used to facilitate
the exploration and manipulation of shapes, geometric relationships and two-dimensional
representations of three-dimensional objects.

Geometry uses systematic classification of angles, triangles, regular polygons and polyhedra.
The ability to classify is a trait of human cultural development and an important aspect of
education. Class inclusivity is a powerful tool in reasoning and determining properties.
Justification and reasoning in both an informal and, later, a formal way are fundamental

to geometry in Stage 4 and Stage 5.

When classifying quadrilaterals, for example, students need to begin to develop an
understanding of inclusivity within the classification system. Quadrilaterals are inclusive

of the parallelograms, trapeziums and kites, while parallelograms are inclusive of the rectangles
and rhombuses, which are inclusive of the squares.

Measurement involves the application of number and geometry knowledge, skills and
understanding when quantifying and solving problems in practical situations. Students need to
make reasonable estimates for quantities, be familiar with commonly used units for length, area,
volume and capacity, and be able to convert between these units. They should develop an idea
of the levels of accuracy that are appropriate to particular situations. Competence in applying
Pythagoras’ theorem to solve practical problems is developed in Stage 4 and applied
throughout the topics involving measurement.
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STRAND OVERVIEW: STATISTICS AND PROBABILITY

In the Statistics and Probability strand, statistics and probability are developed initially
in parallel, with the links between them then built progressively across the stages.

The study of statistics within the strand includes the collection, organisation, display and
analysis of data. Early experiences are based on real-life contexts using concrete materials.
This leads to data collection methods and the display of data in a variety of ways. Students are
encouraged to ask questions relevant to their experiences and interests, and to design ways of
investigating their questions. They should be aware of the extensive use of statistics in society
and be encouraged to critically evaluate claims based on statistical evidence. Data from

a variety of sources, including print-based materials and the internet, can be analysed and
evaluated. Electronic tools, such as spreadsheets and other software packages, may be used
where appropriate to organise, display and analyse data.

The study of chance is introduced from Stage 1 to enable the development of understanding

of chance concepts from an early age. Early emphasis is on understanding the notion of

chance and the use of informal language associated with chance. The understanding of chance
situations is further developed through the use of simple experiments that produce data, so that
students can make comparisons of the likelihood of events occurring, and begin to order chance
expressions on a scale from zero to one. In later stages, students link chance concepts to
numerical probabilities, and explore increasingly sophisticated methods of determining the
likelihoods of events, using experimental and theoretical approaches. Emphasis should be
placed on developing skills in representing outcomes of events in ways that facilitate the
calculation of probabilities.

Students need to develop the ability to use the language of statistics and probability,
distinguishing between such concepts as simple and compound events, mutually exclusive and
non-mutually exclusive events, discrete and categorical data, and independent and dependent
variables. Appropriate analysis of data and the solution of associated problems depend on
sound knowledge and understanding of such terms.

Skills in evaluation, and the ability to produce reasoned judgements, lead to students building
further skills in critical evaluation of statistical information. In our contemporary society, there is
a constant need to understand, interpret and analyse information displayed in tabular or
graphical forms. Students need to recognise ways in which information can be displayed in a
misleading manner, resulting in false conclusions.

MATHEMATICS LEARNING IN STAGE 5

The arrangement of content in Stage 5 acknowledges the wide range of achievement of
students in Mathematics by the time they reach the end of Year 8. Three substages of Stage 5
(Stages 5.1, 5.2 and 5.3) have been identified and made explicit in the syllabus:

+ Stage 5.1 is designed to assist in meeting the needs of students who are continuing to work
towards the achievement of Stage 4 outcomes when they enter Year 9

+ Stage 5.2 builds on the content of Stage 5.1 and is designed to assist in meeting the needs
of students who have achieved Stage 4 outcomes, generally by the end of Year 8

+ Stage 5.3 builds on the content of Stage 5.2 and is designed to assist in meeting the needs
of students who have achieved Stage 4 outcomes before the end of Year 8.

Students studying some or all of the content of Stage 5.2 also study all of the content of

Stage 5.1. Similarly, students studying some or all of the content of Stage 5.3 also study all of
the content of Stage 5.1 and Stage 5.2. Content written in different substages within Stage 5
may be studied continuously. For example, students may study the content of the Linear
Relationships substrand in Stage 5.1, followed immediately by the content of the Linear
Relationships substrand in Stage 5.2, or by the content of the Linear Relationships substrand in
Stage 5.2 and the Linear Relationships substrand in Stage 5.3.

Two alternative Pathways exist for Stage 5 Mathematics:

+ Mathematics STEM, an elevating pathway for students intending to study Mathematics
Standard in Stage 6, and
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+ Mathematics STEM Advanced, a consolidation pathway for students intending to study
Mathematics Advanced in Stage 6.

In these Pathways, content is presented in the context of STEM applications and emphasises
the interconnectedness of the different Strands.

The following diagram illustrates the relationship between the Pathways and substages in
Stage 5.

Stage 5.1

% ¥
% ¥

G o
Patics sTEM S

Stage 5.2
476’; ‘;b\
Temay, o
Slics STEM Advar\Ce(3

Stage 5.3

A large variety of ‘endpoints’ is possible in Stage 5. For example, some students may achieve
all of the Stage 5.2 outcomes and a selection of the Stage 5.3 outcomes by the end of Year 10.

When planning learning experiences for students in Years 9 and 10, teachers need to consider
the courses of study that their students plan to follow beyond Stage 5. The table below outlines
Stage 5 content recommendations in relation to current Stage 6 Mathematics Board Developed
Courses. Other students may study Mathematics in Stage 6 through Life Skills outcomes and
content. The diagram contained in the section titled “The place of the Mathematics K-10
Syllabus in the K—12 curriculum’ shows the relationship between Stage 5 Mathematics and the
various courses offered in Stage 6.
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Intended Stage 6
Board Developed Course

Recommended Stage 5 content (minimum)

Mathematics Standard

0

(substrands identified by ¢)

All substrands of Stage 5.1 and the following
Stage 5.2 substrands:

Area and Surface Area

Financial Mathematics

Linear Relationships

Non-Linear Relationships

Right-Angled Triangles (Trigonometry)
Single Variable Data Analysis

*  Volume

and at least some of the content of the following
Stage 5.2 substrands:

* Equations

*  Probability

Mathematics Advanced

8

(substrands identified by §)

All substrands of Stage 5.1 and Stage 5.2 and the
following Stage 5.3 substrands:

» Algebraic Techniques

* Surds and Indices

+ Equations

* Linear Relationships

* Trigonometry and Pythagoras' Theorem

* Single Variable Data Analysis

and at least some of the content of the following
Stage 5.3 substrands:

* Non-Linear Relationships

*  Properties of Geometrical Figures

Mathematics Extension 1

#

(optional substrands identified by #)

All substrands of Stage 5.1, Stage 5.2 and
Stage 5.3, including the optional Stage 5.3
substrands:

*  Polynomials

* Logarithms

* Functions and Other Graphs

+ Circle Geometry
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LEARNING ACROSS THE CURRICULUM

Learning across the curriculum content, including the cross-curriculum priorities and general
capabilities, assists students to achieve the broad learning outcomes defined in the NESA K-10
Curriculum Framework and Statement of Equity Principles, and in the Melbourne Declaration on
Educational Goals for Young Australians (December 2008).

Cross-curriculum priorities enable students to develop understanding about and address the
contemporary issues they face.

The cross-curriculum priorities are:

«  Aboriginal and Torres Strait Islander histories and cultures ¥
« Asia and Australia’s engagement with Asia €

+  Sustainability -

General capabilities encompass the knowledge, skills, attitudes and behaviours to assist
students to live and work successfully in the 21st century.

The general capabilities are:

+  Critical and creative thinking #*

+  Ethical understanding I

+ Information and communication technology capability =L
+ Intercultural understanding &

+ Literacy &

«  Numeracy &

« Personal and social capability i

NESA syllabuses include other areas identified as important learning for all students:
«  Civics and citizenship "

« Difference and diversity &

*  Work and enterprise #

Learning across the curriculum content is incorporated, and identified by icons, in the content of
the Mathematics K—10 Syllabus in the following ways:

Aboriginal and Torres Strait Islander histories and cultures ¥

Aboriginal and Torres Strait Islander peoples have a unique sense of identity, which can be
demonstrated through the interconnected aspects of Country and Place, People, and Culture.

Mathematics is a representation of the world that has developed over thousands of years
through many diverse cultural contexts. Aboriginal and Torres Strait Islander cultures
have a rich understanding of mathematics that includes a broad range of applications

of mathematical concepts.

The NSW K-10 Mathematics curriculum values Aboriginal and Torres Strait Islander
perspectives of mathematics and provides opportunities for students to investigate various
aspects of number, measurement and geometry, including time and location and relevant
interrelationships, in Aboriginal and Torres Strait Islander contexts. Students can deepen and
extend their understanding of the lives of Aboriginal and Torres Strait Islander peoples through
the application and evaluation of statistical data.

Asia and Australia’s engagement with Asia @

The Asia and Australia’s engagement with Asia priority provides a regional context for learning
in all areas of the curriculum. An understanding of Asia underpins the capacity of Australian
students to be active and informed citizens working together to build harmonious local, regional
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and global communities, and build Australia’s social, intellectual and creative capital. This
priority is concerned with Asia literacy for all Australian students. Asia literacy develops
knowledge, skills and understanding about the histories, geographies, cultures, arts, literatures
and languages of the diverse countries of our region. It fosters social inclusion in the Australian
community and enables students to communicate and engage with the peoples of Asia so that
the students can live, work and learn effectively in the region.

In their study of the NSW K—10 Mathematics curriculum, students investigate the concept of
chance using Asian games and can explore the way Asian societies apply other mathematical
concepts, such as patterns and symmetry in art and architecture. Investigations involving data
collection and representation can be used to examine issues pertinent to the Asia region.

Sustainability --

Sustainability is concerned with the ongoing capacity of Earth to maintain all life. Sustainable
patterns of living meet the needs of the present without compromising the ability of future
generations to meet their needs. Education for sustainability develops the knowledge, skills,
understanding, values and attitudes necessary for people to act in ways that contribute to more
sustainable patterns of living.

Mathematics provides a foundation for the exploration of issues of sustainability. It equips
students with, for example, the skills to investigate data, to evaluate and communicate findings,
and to make predictions based on those findings. They can measure and evaluate sustainability
changes over time and develop a deeper appreciation of the world around them through such
aspects of mathematics as patterning, three-dimensional space, symmetry and tessellations.
Mathematical knowledge, skills and understanding are necessary to monitor and quantify both
the impact of human activity on ecosystems and changes to conditions in the biosphere.

The NSW K-10 Mathematics curriculum provides students with knowledge, skills and
understanding to observe, record, organise and analyse data, and to engage in investigations
regarding sustainability. The curriculum supports students in early stages to build connections
with the natural world and their local community. In later stages, students can use probability
concepts, mathematical and computer modelling, chance and probability, multiple data sets and
statistical analysis to understand more complex concepts relevant to sustainability.

Critical and creative thinking »*

Critical and creative thinking are key to the development of mathematical understanding.
Students use critical and creative thinking as they learn to generate and evaluate knowledge,
ideas and possibilities, and when seeking new pathways or solutions. Mathematical reasoning
and logical thought are fundamental elements of critical and creative thinking. They are
integral to mathematical problem solving as students identify similarities and differences in
mathematical situations and engage in reasoning and thinking about solutions to problems,
and the strategies needed to find those solutions.

In their study of mathematics in K—10, students use critical and creative thinking in such
activities as exploring properties of shapes, setting up statistical investigations, comparing
actual to expected results, approximating and estimating, interpreting data displays, examining
misleading data, and interpolating and extrapolating. Critical and creative thinking are also of
fundamental importance in such aspects of the Mathematics curriculum as posing problems,
modelling situations, justifying choices and strategies used, and giving reasons to explain
mathematical ideas.

Ethical understanding &I

Students develop ethical understanding as they learn about, and learn to act in accordance
with, ethical principles, values, integrity and regard for others. There are various opportunities in
the NSW K-10 Mathematics curriculum for students to develop and apply ethical understanding
when, for example, collecting and displaying data, interpreting misleading graphs and displays,
examining selective use of data by individuals and organisations, and detecting and eliminating
bias in the reporting of information.

Information and communication technology capability =

Information and communication technology (ICT) includes digital technologies such as
calculators, spreadsheets, dynamic geometry software, and computer algebra and graphing
software. Students use ICT effectively and appropriately when investigating, creating and
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communicating ideas and information, including in representing mathematics in a variety of
ways to aid understanding. ICT can be used by students to solve problems and to perform
previously onerous tasks more readily.

In the Number and Algebra strand in the NSW K—10 Mathematics curriculum, students can
use ICT in such topic areas as creating patterns, creating and interpreting graphs, investigating
compound interest, and solving equations graphically. In the Measurement and Geometry
strand of the curriculum, students can utilise ICT in such areas as exploring properties of angles
and shapes, including symmetry; creating designs that involve shapes and transformations;
representing, visualising and manipulating three-dimensional objects; investigating congruency
and similarity; representing position and paths; making informal measures of length and area;
and developing formulas for perimeter and area. In the Statistics and Probability strand,
students can use ICT in such areas as recording and displaying data in various forms,
comparing data sets, calculating measures of location and spread, modelling probability
experiments, and using the internet to gather and analyse data presented by the media.

Intercultural understanding @

Students develop intercultural understanding as they learn to understand themselves in relation
to others. This involves students valuing their own cultures and beliefs and those of others, and
engaging with people of diverse cultures in ways that recognise commonalities and differences,
create connections, and cultivate respect.

Intercultural understanding can be enhanced if students are exposed to a range of cultural
traditions in mathematics. It may be demonstrated, for example, through examining Aboriginal
and Torres Strait Islander peoples’ perceptions of time and weather patterns, and the networks
embedded in family relationships, as well as in such activities as examining patterns in art and
design, learning about culturally specific calendar days, comparing currencies, and showing
awareness of cultural sensitivities when collecting data.

Literacy &

Students become literate as they develop the skills to learn and communicate confidently.
These skills include listening, reading and viewing, writing, speaking and creating print, visual
and digital materials accurately and purposefully within and across all learning areas.

Literacy is an important aspect of mathematics. Students need to understand written problems
and instructions, including the use of common words with a specific meaning in a mathematical
context and metaphorical language used to express mathematics concepts and processes.

In their K-10 mathematics learning, students are provided with opportunities to learn
mathematical vocabulary and the conventions for communicating mathematics in written
form, including through its symbols and structures, as well as verbally through description and
explanation. Mathematical literacy also extends to interpreting information from mathematical
texts such as tables, graphs and other representations.

Numeracy E

Numeracy is embedded throughout the Mathematics K—10 Syllabus. It relates to a high
proportion of the content across K—10. Consequently, this particular general capability is
not tagged in the syllabus.

Numeracy involves drawing on knowledge of particular contexts and circumstances in deciding
when to use mathematics, choosing the mathematics to use, and critically evaluating its use.
To be numerate is to use mathematics effectively to meet the general demands of life at home,
in work, and for participation in community and civic life. Students become numerate as they
develop the capacity to recognise and understand the role of mathematics in the world around
them and the confidence, willingness and ability to apply mathematics to their lives in
constructive and meaningful ways. Highly numerate students interpret, apply and critically
evaluate mathematical strategies, and communicate mathematical reasoning in a range of
practical situations.

Numeracy is relevant and important across the range of learning areas in K-10, in further
education, and in everyday life. Mathematics makes a special contribution to the development
of numeracy in a manner that is more explicit and foregrounded than is the case in other
learning areas. It is important that the Mathematics curriculum provides the opportunity to apply
mathematical skills and understanding in context, both in other learning areas and in real-world
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contexts. The NSW K-10 Mathematics curriculum provides students with opportunities to use
numerical, spatial, graphical, statistical and algebraic concepts and skills in a variety of contexts
and involves the critical evaluation, interpretation, application and communication of
mathematical information in a range of practical situations.

The key role that teachers of mathematics play in the development of numeracy includes
teaching students specific skills and providing them with opportunities to select, use, evaluate
and communicate mathematical ideas in a range of situations. Students’ numeracy and
underlying mathematical understanding will be enhanced through engagement with a variety of
applications of mathematics to real-world situations and problems in other learning areas.

Personal and social capability #

Students develop personal and social competence as they learn to understand and manage
themselves, their relationships and their lives more effectively. This includes establishing
positive relationships, making responsible decisions, working effectively in teams, and handling
challenging situations constructively.

The elements of personal and social competence relevant to mathematics include the
application of mathematical skills for personal purposes, such as giving and following directions,
visualisation and mapping skills, interpreting timetables and calendars, calculating with money
and the Goods and Services Tax (GST), budgeting, using price comparison websites,
evaluating discount offers, investigating payment on terms, and conducting statistical
investigations in teams.

Civics and citizenship

Mathematics has an important role in civics and citizenship education because it has the
potential to help us understand our society and our role in shaping it. The role of mathematics in
society has expanded significantly in recent decades as almost all aspects of modern-day life
are now quantified. Through modelling reality using mathematics and then manipulating the
mathematics in order to understand and/or predict reality, students have the opportunity to learn
mathematical knowledge, skills and understanding that are essential for active participation in
the world in which we live.

Difference and diversity *

Difference and diversity comprises gender, ethnicity, ability and socioeconomic circumstances.
The syllabus provides students with opportunities to develop their awareness, understanding
and appreciation of difference and diversity within their lives and the wider community. Students
have opportunities to work collaboratively and develop an appreciation of the values and ideas
of all group members. Students make sense of and construct mathematical ideas in different
ways, drawing upon their own unique experiences in life and prior learning. By valuing students’
diversity of ideas, teachers foster students’ efficacy in learning mathematics.

Work and enterprise #*

Students develop work-related knowledge, skills and understanding through a variety of
experiences. These experiences may include constructing budgets, calculating wage and salary
earnings, investigating and determining leave loadings, using deductions and ‘pay-as-you-go’
(PAYG) instalments to calculate a tax liability or refund, and investigating tax rebates and levies.
Students perform calculations involving discounts, and profit and loss, and use statistics to
predict future earnings, monitor inventories, and analyse and interpret information gained from
surveys.
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CONTENT

EARLY STAGE 1
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NUMBER AND ALGEBRA EARLY STAGE 1

WHOLE NUMBERS

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses objects, actions, technology and/or trial and error to explore mathematical problems
MAe-2WM

> uses concrete materials and/or pictorial representations to support conclusions MAe-3WM

> counts to 30, and orders, reads and represents numbers in the range 0 to 20 MAe-4NA

CONTENT

Students:

Establish understanding of the language and processes of counting by naming numbers in
sequences, initially to and from 20, moving from any starting point (ACMNA001)

+ count forwards to 30 from a given number
+ count backwards from a given number in the range 0 to 20
+ identify the number before and after a given number

» describe the number before as 'one less than' and the number after as 'one more than
a given number (Communicating) ¢=

* read and use the ordinal names to at least 'tenth' g=

Connect number names, humerals and quantities, including zero, initially up to 10 and then
beyond (ACMNA002)

+ read numbers to at least 20, including zero, and represent these using objects (such as
fingers), pictures, words and numerals =

» recognise numbers in a variety of contexts, eg classroom charts, cash register,
computer keyboard, telephone (Communicating) =]

» communicate the use of numbers through everyday language, actions, materials and
informal recordings (Communicating) 4=

+ estimate the number of objects in a group of up to 20 objects, and count to check
» use 5 as areference in forming numbers from 6 to 10, eg 'Six is one more than five'

» use 10 as a reference in forming numbers from 11 to 20, eg 'Thirteen is 1 group of ten and
3 ones'

Subitise small collections of objects (ACMNA003)

* recognise the number of objects or dots in a pattern of objects or dots instantly, eg

3 4 6 6
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NUMBER AND ALGEBRA EARLY STAGE 1

» recognise dice and domino dot patterns, eg

IIETED) ) Bl o)

dice dot patterns domino dot patterns

(Communicating)

» instantly recognise (subitise) different arrangements for the same number, eg different
representations of five

. . o ® * o
e o . )
° . oo

» recognise that the way objects are arranged affects how easy it is to subitise
(Reasoning) #*

Compare, order and make correspondences between collections, initially to 20, and explain
reasoning (ACMNA289)

» count with one-to-one correspondence

» recognise that the last number name represents the total number in the collection when
counting (Communicating)

* make correspondences between collections, eg 'l have four counters, you have seven
counters. So you have more counters than me'

+ compare and order numbers and groups of objects

» apply counting strategies to solve simple everyday problems and justify answers
(Problem Solving, Reasoning) y#

+ use the term 'is the same as' to express equality of groups 4=

» determine whether two groups have the same number of objects and describe the
equality, eg 'The number of objects here is the same as the number there'
(Communicating, Reasoning) 5=

Use the language of money
« use the language of money in everyday contexts, eg coins, notes, cents, dollars 4=
* recognise that there are different coins and notes in our monetary system

» exchange money for goods in a play situation (Problem Solving) i %

Background Information

In Early Stage 1, students are expected to be able to count to 30. Many classes have between
20 and 30 students, and counting the number of students is a common activity. Students will
also encounter numbers up to 31 in calendars.

Counting is an important component of number and the early learning of operations. There is a
distinction between counting by rote and counting with understanding. Regularly counting
forwards and backwards from a given number will familiarise students with the sequence.
Counting with understanding involves counting with one-to-one correspondence, recognising
that the last number name represents the total number in the collection, and developing a sense
of the size of numbers, their order and their relationships. Representing numbers in a variety of
ways is essential for developing number sense.

Subitising involves immediately recognising the number of objects in a small collection without
having to count the objects. The word 'subitise' is derived from Latin and means 'to arrive
suddenly'.

In Early Stage 1, forming groups of objects that have the same number of elements helps to
develop the concept of equality.
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Language

Students should be able to communicate using the following language: count forwards, count
backwards, number before, number after, more than, less than, zero, ones, groups of ten, tens,
is the same as, coins, notes, cents, dollars.

The teen numbers are often the most difficult for students. The oral language pattern of teen
numbers is the reverse of the usual pattern of 'tens first and then ones'.

Students may use incorrect terms since these are frequently heard in everyday language,
eg 'How much did you get?' rather than 'How many did you get?' when referring to a score in a
game.

To represent the equality of groups, the terms 'is the same as' and 'is equal to' should be used.
In Early Stage 1, the term 'is the same as' is emphasised as it is more appropriate for students'
level of conceptual understanding.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-4NA the sub-elements (and levels) of Quantifying
numbers (QuUN1-QuN®6), Understanding money (UnM1- UnM3) and Number patterns and
algebraic thinking (NPA1-NPAZ2) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA EARLY STAGE 1

ADDITION AND SUBTRACTION

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses objects, actions, technology and/or trial and error to explore mathematical problems
MAe-2WM

> uses concrete materials and/or pictorial representations to support conclusions MAe-3WM

> combines, separates and compares collections of objects, describes using everyday
language, and records using informal methods MAe-5NA

CONTENT

Students:

Represent practical situations to model addition and sharing (ACMNA004)

+ combine two or more groups of objects to model addition

* model subtraction by separating and taking away part of a group of objects

* use concrete materials or fingers to model and solve simple addition and subtraction
problems

« compare two groups of objects to determine 'how many more'
» use visual representations of numbers to assist with addition and subtraction, eg ten frames

» create and recognise combinations for numbers to at least 10, eg 'How many more make
10?7
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» describe the action of combining, separating and comparing using everyday language,
eg makes, joins, combines with, and, get, take away, how many more, all together = »#
» explain or demonstrate how an answer was obtained (Communicating, Reasoning)
» apply strategies that have been demonstrated by other students (Problem Solving)

» investigate different methods of adding and subtracting used in various cultures,
eg Aboriginal and Torres Strait Islander methods involving spatial patterns and
reasoning, Asian counting tools such as the abacus (Communicating, Problem Solving)

BD¥ O
« count forwards by ones to add and backwards by ones to subtract

+ record addition and subtraction informally using drawings, words and numerals =

Background Information

Addition and subtraction should move from counting and combining perceptual objects, to using
numbers as replacements for completed counts with mental strategies, to recordings that
support mental strategies (such as jump, split, partitioning and compensation).

Subtraction typically covers two different situations: 'taking away' from a group, and ‘comparing'
two groups (ie finding 'how many more'). Students should be confident with taking away from a
group before being introduced to comparing two groups. They should be able to compare
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groups of objects by using one-to-one correspondence before being asked to find out how many
more or how many less there are in a group.

In Early Stage 1, addition and subtraction problems should be related to real-life experiences
that involve the manipulation of objects.

Modelling, drawing and writing mathematical problems should be encouraged in Early Stage 1.
However, formal writing of number sentences, including the use of the symbols +, — and =, is
introduced in Stage 1.

Addition and subtraction should be taught in conjunction with each other as the foundation for
conceptual understanding of their inverse relationship.

Language

Students should be able to communicate using the following language: count forwards,
combines with, joins, count backwards, take away, how many more, all together, makes.

Some students may need assistance when two tenses are used in the one problem, eg 'l had
six beans and took away four. How many do | have?’

The word 'difference' has a specific meaning in this context, referring to the numeric value of the
group. In everyday language, it can refer to any attribute.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-5NA the sub-elements (and levels) of Quantifying
numbers (QuUN1-QuN4), Additive strategies (AdS1-AdS2) and Number patterns and
algebraic thinking (NPA3), describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA EARLY STAGE 1

MULTIPLICATION AND DIVISION

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses objects, actions, technology and/or trial and error to explore mathematical problems
MAe-2WM

> groups, shares and counts collections of objects, describes using everyday language, and
records using informal methods MAe-6NA

CONTENT

Students:

Investigate and model equal groups

* use the term 'group' to describe a collection of objects §=

+ use the term 'sharing' to describe the distribution of a collection of objects g%
* model equal groups

* recognise groups that are not equal in size

* group and share concrete materials to solve problems g#

» explain or demonstrate how an answer was obtained (Communicating, Reasoning)

Record grouping and sharing using informal methods
» label the number of objects in a group

» record grouping and sharing informally using pictures, words and numerals g%

Background Information

All activities should involve students manipulating concrete materials. The emphasis is on
modelling groups of the same size and describing them. Students need to acquire the concept
that fair sharing means all shares are equal. After students have shared objects equally, the
process can be reversed to begin to develop the link between multiplication and division. This
can be done by students first sharing a group of objects and then putting back together all of the
shared objects to form one collection.

There are two forms of division:

Sharing (partitive) — How many in each group?
eg 'lIf 12 marbles are shared between three students, how many does each get?'

Grouping (quotitive) — How many groups are there?
eg 'If | have 12 marbles and each child is to get four, how many children will get marbles?'

While the total number of objects that have been shared or grouped can be found incidentally,
strategies for doing this are addressed in Stage 1.

Multiplication and division should be taught in conjunction with each other as the foundation for
conceptual understanding of their inverse relationship.
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Language
Students should be able to communicate using the following language: group, share, equal.
Sharing — relates to distributing items one at a time into a set number of groups, eg the student

has a number of pop sticks and three cups and shares out the pop sticks into the cups one at a
time.

Grouping — relates to distributing the same number of items into an unknown number of groups,
eg the student has 12 pop sticks and wants to make groups of four, so places four pop sticks
down, then another four, and so on.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-6NA the sub-elements (and levels) of Multiplicative
strategies (MuS1-MuS2) and Interpreting fractions (InF1) describe observable behaviours
that can aid teachers in making evidence-based decisions about student development and
future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA EARLY STAGE 1

FRACTIONS AND DECIMALS

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses concrete materials and/or pictorial representations to support conclusions MAe-3WM

> describes two equal parts as halves MAe-7NA

CONTENT

Students:

Establish the concept of one-half

» share an object by dividing it into two equal parts, eg cutting a piece of ribbon into halves
» describe how to make equal parts (Communicating)

* recognise that halves are two equal parts

» explain the reason for dividing an object in a particular way (Communicating,
Reasoning)

* recognise when two parts are not halves of one whole

» explain why two parts of one whole are or are not halves, eg 'The two parts are not
halves because they are not the same' (Communicating, Reasoning)

* use the term 'half' accurately in everyday situations =

» record halves of objects using drawings

Background Information

The focus on halves in Early Stage 1 is only a guide. Some students will be able to describe
other fractions from everyday contexts. The emphasis is on dividing one whole object into two
equal parts. Fairness in making equal parts is the focus.

Halves can be different shapes.

Halves of different objects can be different sizes, eg half of a sheet of art paper is larger than
half of a serviette. Fractions refer to the relationship of the equal parts to the whole unit.

Language

Students should be able to communicate using the following language: whole, part, equal parts,
half, halves.

In everyday usage, the term ‘half' is sometimes used to mean one of two parts and not
necessarily two equal parts, eg 'I'll have the biggest half'. It is important to model and reinforce
the language of 'two equal parts' when describing half.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-7NA the sub-elements (and levels) of Interpreting
fractions (InF1) describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA EARLY STAGE 1

PATTERNS AND ALGEBRA

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses objects, actions, technology and/or trial and error to explore mathematical problems
MAe-2WM

> uses concrete materials and/or pictorial representations to support conclusions MAe-3WM

> recognises, describes and continues repeating patterns MAe-8NA

CONTENT

Students:

Sort and classify familiar objects and explain the basis for these classifications (ACMNA005)
+ sort and classify a group of familiar objects into smaller groups §%

* recognise that a group of objects can be sorted and classified in different ways g*

» explain the basis for their classification of objects (Communicating, Reasoning)

Copy, continue and create patterns with objects and drawings
* recognise, copy and continue repeating patterns using sounds and/or actions

* recognise, copy, continue and create repeating patterns using shapes, objects or pictures,
eg

¢0O¢0¢0¢0...

» create or continue a repeating pattern using simple computer graphics (Problem
Solving) =]

» recognise when an error occurs in a pattern and explain what is wrong (Communicating,
Reasoning) ##

+ describe a repeating pattern made from shapes by referring to its distinguishing features,
eg 'l have made my pattern from squares. The colours repeat. They go red, blue, red,
blue, ...' g=

Background Information

Early number learning (including additive and multiplicative thinking) is important to the
development of algebraic thinking in later stages.

In Early Stage 1, repeating patterns can be created using sounds, actions, shapes, objects,
stamps, pictures and other materials.

Language

Students should be able to communicate using the following language: group, pattern, repeat.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-8NA the sub-elements (and levels) of Number
patterns and algebraic thinking (NPA1-NPA3) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression .
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MEASUREMENT AND GEOMETRY EARLY STAGE 1

LENGTH

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses concrete materials and/or pictorial representations to support conclusions MAe-3WM

> describes and compares lengths and distances using everyday language MAe-9MG

CONTENT

Students:

Use direct and indirect comparisons to decide which is longer, and explain their reasoning using
everyday language (ACMMGO006)

+ identify the attribute of 'length’ as the measure of an object from end to end

* make and sort long and short constructions from concrete materials

+ use everyday language to describe length, eg long, short, high, tall, low =

* use everyday language to describe distance, eg near, far, nearer, further, closer 4=

* use comparative language to describe length, eg longer, higher, taller than, shortest, lower
than, longest, the same as ¢

» identify an object that is longer or shorter than another, eg 'Find an object longer than
this pencil' (Communicating)

« compare lengths directly by placing objects side-by-side and aligning the ends

» explain why the length of a piece of string remains unchanged whether placed in a
straight line or a curve (Communicating, Reasoning) ##

» predict whether an object will be longer or shorter than another object and explain the
reasons for this prediction (Communicating, Reasoning)

« compare lengths indirectly by copying a length, eg using the same strip of paper to compare
lengths

* record length comparisons informally by drawing, tracing, or cutting and pasting, and by
using words and numerals

Background Information

In Early Stage 1, students develop an awareness of the attribute of length and some of the
language used to describe length.

Students develop an awareness of the attribute of length as comparisons of lengths are made.

Early Stage 1 focuses on one-to-one comparisons and the importance of accurately aligning
one end of each of the objects to be compared.

When students are asked to compare the lengths of two objects of equal length and can
consistently say that the objects are equal in length though their relative positions have been
altered, they are conserving length.

— —

— /]

This is an important concept and develops over time.
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Once students can compare two lengths, they should then be given the opportunity to order
three or more lengths. This process requires students to understand that if A is longer than B,
and B is longer than C, then A is longer than C.

Length and distance are distinct concepts. The term 'length’ is generally used to describe a
measure from end to end of a drawn interval, a two-dimensional shape or a three-dimensional
object. The term 'distance' is generally used to describe the lineal space between two things,
places or points. Activities should focus on both concepts.

Language

Students should be able to communicate using the following language: length, end, end-to-end,
side-by-side, long, longer than, longest, short, shorter than, shortest, high, higher than, highest,
tall, taller than, tallest, low, lower than, lowest, the same as, near, nearer, far, further, close,
closer.

Students may need practice with the language of length in a variety of contexts. They may know
the word 'fat', but not the word 'thick'. Students may be using the general terms 'big' and 'long'
for attributes such as height, width, depth, length and thickness.

Young students often confuse concepts such as big, tall, long and high. It is important to
engage students in activities that help them differentiate between these concepts.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-9MG the sub-elements (and levels) of
Understanding units of measurement (UuM1-UuM2) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY EARLY STAGE 1

AREA

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses concrete materials and/or pictorial representations to support conclusions MAe-3WM

> describes and compares areas using everyday language MAe-10MG

CONTENT

Students:

Use direct comparison to decide which shape has a larger area and explain their reasoning
using everyday language

+ identify the attribute of 'area’ as the measure of the amount of surface
» cover surfaces completely with smaller shapes
+ make closed shapes and describe the area of each shape

» use computer software to draw a closed shape, colouring in the area (Communicating)
=

* use everyday language to describe area, eg surface, inside, outside g%
* use comparative language to describe area, eg bigger than, smaller than, the same as 4=

» ask questions about area in everyday situations, eg 'Which book cover is bigger?'
(Communicating) 5= »*

« compare two areas directly, eg superimposing or superpositioning two surfaces

» demonstrate how one surface is bigger than another by comparing directly (Reasoning)
ﬁ-’:‘

» predict whether a surface will be larger or smaller than another surface and explain the
reasons for this prediction (Communicating, Reasoning) ##

+ record area comparisons informally by drawing, tracing, or cutting and pasting, and by
using numerals and words =

Background Information

Area relates to the measurement of two-dimensional space in the same way that volume and
capacity relate to the measurement of three-dimensional space.

The attribute of area is the amount of surface (either flat or curved) and can be measured in
square units, eg square centimetres (cm?), square metres (m?2).

In Early Stage 1, students develop an awareness of the attribute of area and some of the
language used to describe area. They develop an awareness of the attribute of area through
covering activities, through colouring in, and as comparisons of area are made.

Students should be given opportunities to compare:

> two similar shapes of different areas where one fits inside the boundary of the other
> two different-shaped areas where one can be placed on top of the other

> two shapes where one shape can be cut up and pasted onto the other.

Mathematics K-10 Syllabus 56



MEASUREMENT AND GEOMETRY EARLY STAGE 1

Once students can compare two areas, they should then be given the opportunity to order three
or more areas. This process requires students to understand that if A is larger than B, and B is
larger than C, then A is larger than C.

Language

Students should be able to communicate using the following language: area, surface, closed
shape, inside, outside, bigger than, smaller than, the same as.

Superimposing — the comparison of areas by placing one area on top of another.

Superpositioning — the comparison of areas by aligning the edges (or corners) of two areas
when one is placed on top of the other.

S

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-10MG the sub-elements (and levels) of
Understanding units of measurement (UuM1-UuM2) and Understanding geometric
properties (UGP1), describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY EARLY STAGE 1

VOLUME AND CAPACITY

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> describes and compares the capacities of containers and the volumes of objects or
substances using everyday language MAe-11MG

CONTENT

Students:

Use direct and indirect comparisons to decide which holds more, and explain their reasoning
using everyday language (ACMMGO006)

+ identify the attribute of ‘capacity' as the amount of liquid a container can hold
» filland empty containers using materials such as water and sand
+ use the terms 'full’, 'empty' and 'about half-full' g=

» recognise when a container, such as a watering can, is nearly full, about half-full or
empty (Reasoning) =~

+ compare the capacities of two containers directly by filling one and pouring into the other

» predict which container has the greater capacity and explain the reasons for this
prediction, eg plant pots of different sizes (Communicating, Reasoning) #* ~!-

+ compare the capacities of two containers indirectly by pouring their contents into two other
identical containers and observing the level reached by each

» establish that containers of different shapes may have the same capacity, eg a tall narrow
container may hold the same amount as a short wide container

+ identify the attribute of 'volume' as the amount of space an object or substance occupies
» stack and pack blocks into defined spaces, eg boxes
» identify which three-dimensional objects stack and pack easily (Reasoning)

+ compare the volumes of two objects made from blocks or connecting cubes directly by
deconstructing one object and using its parts to construct a copy of the other object

+ compare the volumes of two piles of material directly by filling two identical containers,
eg 'This pile of rice has a larger volume as it takes up more space in the container'

« compare the volumes of two objects by observing the amount of space each occupies,
eg a garbage truck takes up more space than a car

* use comparative language to describe volume and capacity, eg has more, has less, will
hold more, will hold less, takes up more space ¢=

» record volume and capacity comparisons informally using drawings, numerals and words =

Background Information

The order in which volume and capacity appear in the content is not necessarily indicative of the
order in which they should be taught.

Volume and capacity relate to the measurement of three-dimensional space, in the same way
that area relates to the measurement of two-dimensional space.
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The attribute of volume is the amount of space occupied by an object or substance. Capacity is
only used in relation to containers and generally refers to liquid measurement. It is not
necessary to refer to these definitions with students.

In Early Stage 1, comparisons are made directly, using methods such as pouring or packing the
contents of one container into another. Early experiences often lead students to the conclusion
that taller containers 'hold more'. To develop beyond this, students need to directly compare
containers that are short and hold more, tall and hold less, short and hold less, tall and hold
more, and short and hold the same as a tall container, etc.

Many opportunities to emphasise volume (stacking, packing and making models) and capacity
(pouring and filling) concepts occur when students pack toys or objects into cupboards, or in
play situations, eg sand pit play, water play.

Language

Students should be able to communicate using the following language: capacity, container,
liquid, full, empty, about half-full, volume, space, has more, has less, will hold more, will hold
less, takes up more space.

Students need meaningful practice in using the general word 'container’ to include bottles, jars,
tubs and other everyday containers.

The term 'big' is often used by students to describe a variety of attributes. Depending on the
context, it could mean long, tall, heavy, etc. It is important to model with students more precise
language to describe volume and capacity.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-11MG the sub-elements (and levels) of Interpreting
fractions (InF1) and Understanding units of measurement (UuM2) describe observable
behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.

Mathematics K-10 Syllabus 59


http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=
http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=

MEASUREMENT AND GEOMETRY EARLY STAGE 1

MASS

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses concrete materials and/or pictorial representations to support conclusions MAe-3WM

> describes and compares the masses of objects using everyday language MAe-12MG

CONTENT

Students:

Use direct and indirect comparisons to decide which is heavier, and explain their reasoning
using everyday language (ACMMGO006)

+ identify the attribute of 'mass' as the amount of matter in an object

* use everyday language to describe objects in terms of their mass, eg heavy, light, hard to
push, hard to pull g%

* use comparative language to describe mass, eg heavier, lighter, heaviest, lightest g=
» identify an object that is heavier or lighter than another (Communicating)

+ compare and describe two masses, such as by pushing or pulling

+ compare two masses directly by hefting, eg 'This toy feels heavier than that one'

» predict which object would be heavier than, lighter than, or have about the same mass
as another object and explain reasons for this prediction (Communicating, Reasoning)
ﬁ-’:‘

» investigate the use of hefting in practical situations, eg the practice used by Aboriginal
people of hefting duck eggs to determine whether ducklings will be male or female
(Problem Solving) ¥

» record comparisons of mass informally using drawings, numerals and words =

Background Information

In Early Stage 1, students develop an awareness of the attribute of mass and some of the
language used to describe mass. Opportunities to explore mass concepts and understand the
action of a two-pan balance occur in play situations, such as a seesaw in a children's
playground.

Students in Early Stage 1 should only be comparing two objects that are quite different in mass.
Early experiences often lead students to the conclusion that large things are heavier than small
things and that if two things are the same size and shape, then they will have the same mass.
To develop beyond this, students need to have experiences with objects that are light and large,
heavy and large, light and small, heavy and small, and large but lighter than a smaller object.

When students are asked to compare the masses of two objects of equal mass and can
consistently say that the objects are equal in mass though their shapes are different, they are
conserving mass.

Aboriginal communities were traditionally able to determine whether ducklings would be male or
female by hefting duck eggs (female eggs are heavier), as well as by considering other factors
such as size, shape and temperature.
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Language
Students should be able to communicate using the following language: mass, matter, heavy,
heavier, heaviest, light, lighter, lightest, about the same as, hard to push, hard to pull.

As the terms 'weigh' and 'weight' are common in everyday usage, they can be accepted in
student language should they arise. Weight is a force that changes with gravity, while mass
remains constant.

'Hefting' is testing the weight of an object by lifting and balancing it. Where possible, students
can compare the weights of two objects by using their bodies to balance each object, eg holding
one object in each hand.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-12MG the sub-elements (and levels) of
Understanding units of measurement (UuM2) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY EARLY STAGE 1

TIME

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> sequences events, uses everyday language to describe the durations of events, and reads
hour time on clocks MAe-13MG

CONTENT

Students:
Compare and order the duration of events using the everyday language of time (ACMMG007)

* use terms such as 'daytime’, 'night-time’, 'yesterday', 'today', 'tomorrow', 'before’, 'after’,
‘next', 'morning' and 'afternoon’ ¢=

* sequence events in time

+ compare the duration of two events using everyday language, eg 'lt takes me longer to eat
my lunch than it does to clean my teeth’ g=

» describe events that take 'a long time' and events that take 'a short time’
(Communicating) =

Connect days of the week to familiar events and actions (ACMMG008)
+ recall that there are seven days in a week

* name and order the days of the week =

+ classify weekdays and weekend days

+ relate events to a particular day or time of day, eg 'Assembly is on Tuesday', 'We come to
school in the morning' i

» identify events that occur every day, eg 'We have news every day' (Communicating)

Tell time on the hour on analog and digital clocks
+ read analog and digital clocks to the hour using the term 'o'clock’ =

+ describe the position of the hands on an analog clock when reading hour time ¢=

Background Information

Duration

In Early Stage 1, students begin to develop an understanding of the duration of time and learn
to identify moments in time. An understanding of duration is introduced through ideas such as
‘before’, 'after’, ‘how long' and 'how soon'. It should be noted that time spans in Early Stage 1
are personal judgements. Moments in time include ideas such as daytime, today, days of the
week and seasons. Sunday is commonly the first day of the calendar week. A week, however,
may also mean a period of seven days beginning on any day, eg 'One week starting from
Thursday'.

Teachers should be aware of the multicultural nature of our society and of significant times in
the year for different cultural groups. These could include religious festival days, national days
and anniversaries.
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Telling Time

In Early Stage 1, 'telling time' focuses on reading hour time on analog and digital clocks. The
focus on hour time in Early Stage 1 is only a guide. Some students will be able to read other
times.

Language

Students should be able to communicate using the following language: daytime, night-time,
yesterday, today, tomorrow, before, after, next, a long time, a short time, week, days, weekdays,
weekend days, time, morning, afternoon, clock, analog, digital, hands (of a clock), o'clock.

The words 'long' and 'short' can be confusing to students who have only experienced these
words in terms of length measurement. Students will need experience with these words in both
length and time contexts.

References to time are often used inaccurately in everyday language, eg 'I'll be a second', 'back
in a minute'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-13MG the sub-elements (and levels) of Measuring
time (MeT1-MeT2) describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY EARLY STAGE 1

THREE-DIMENSIONAL SPACE

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses concrete materials and/or pictorial representations to support conclusions MAe-3WM

> manipulates, sorts and represents three-dimensional objects and describes them using
everyday language MAe-14MG

CONTENT

Students:
Sort, describe and name familiar three-dimensional objects in the environment (ACMMG009)

+ describe the features of familiar three-dimensional objects, such as local landmarks
including Aboriginal landmarks, using everyday language, eg flat, round, curved ¢= J%

» describe the difference between three-dimensional objects and two-dimensional shapes
using everyday language (Communicating) = g*

+ sort three-dimensional objects and explain the attributes used to sort them, eg colour, size,
shape, function

» recognise how a group of objects has been sorted, eg 'These objects are all pointy'
(Communicating, Reasoning)

» recognise and use informal names for three-dimensional objects, eg box, ball 4=
* manipulate and describe a variety of objects found in the environment

» manipulate and describe an object hidden from view using everyday language,
eg describe an object hidden in a 'mystery bag' (Communicating) g%

+ predict and describe the movement of objects, eg "This will roll because it is round' ##

» use a plank or board to determine which objects roll and which objects slide (Problem
Solving) ##

+ make models using a variety of three-dimensional objects and describe the models,
eg 'l made a model of a person using a ball and some blocks'

» predict the building and stacking capabilities of various three-dimensional objects
(Reasoning) #*

Background Information

In Early Stage 1, the emphasis is on students handling, describing, sorting and representing the
many objects around them. It is important that students are encouraged to use their own
language to describe objects.

Manipulation of a variety of real objects and shapes is crucial to the development of appropriate
levels of imagery, language and representation.

Local landmarks include buildings, rivers, rock formations and bridges, as well as Aboriginal
landmarks. Aboriginal landmarks may include contemporary landmarks and local points of
interest. Local Aboriginal communities and education consultants can provide examples.
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Language

Students should be able to communicate using the following language: object, shape, size,
curved, flat, pointy, round, roll, slide, stack.

Teachers can model mathematical language while still accepting and encouraging students'
informal terms.

The term 'shape’ refers to a two-dimensional figure. The term 'object’ refers to a three-
dimensional figure.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-14MG the sub-elements (and levels) of
Understanding geometric properties (UGP1-UGP2) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY EARLY STAGE 1

TWO-DIMENSIONAL SPACE

OUTCOMES
A student:

>

describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

uses objects, actions, technology and/or trial and error to explore mathematical problems
MAe-2WM

manipulates, sorts and describes representations of two-dimensional shapes, including
circles, triangles, squares and rectangles, using everyday language MAe-15MG

CONTENT

Students:

Sort, describe and name familiar two-dimensional shapes in the environment (ACMMG009)

identify, represent and name circles, triangles, squares and rectangles presented in
different orientations, eg

=N/ 7

triangles &
» identify circles, triangles, squares and rectangles in pictures and the environment,
including in Aboriginal art (Problem Solving) g* -l

» ask and respond to questions that help identify a particular shape (Communicating,
Problem Solving) % #*

sort two-dimensional shapes according to features such as size and shape

» recognise and explain how a group of two-dimensional shapes has been sorted
(Communicating, Reasoning) *

manipulate circles, triangles, squares and rectangles, and describe their features using
everyday language, eg 'A square has four sides' g%

» turn two-dimensional shapes to fit into or match a given space (Problem Solving)

make representations of two-dimensional shapes using a variety of materials, including
paint, paper, body movements and computer drawing tools =]

» make pictures and designs using a selection of shapes, eg make a house from a square
and a triangle (Communicating)

draw a two-dimensional shape by tracing around one face of a three-dimensional object
identify and draw straight and curved lines

compare and describe closed shapes and open lines 4=

draw closed two-dimensional shapes without tracing

» recognise and explain the importance of closing the shape when drawing a shape
(Communicating, Reasoning) »*
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Background Information

Experiences with shapes, even in Early Stage 1, should not be limited. It is important that
students experience shapes that are represented in a variety of ways, eg 'tall skinny' triangles,
'short fat' triangles, right-angled triangles presented in different orientations and of different
sizes, and shapes that are represented using a variety of materials, eg paint, images on the
computer, string. Manipulation of a variety of real objects and shapes is crucial to the
development of appropriate levels of language and representation.

In Early Stage 1, it is important that teachers present students with both regular and irregular
shapes (regular shapes have all sides and all angles equal). However, students are not
expected to use the terms ‘regular' and 'irregular' themselves.

Students should be given time to explore materials in order to represent shapes by tearing,
painting, drawing, writing, or cutting and pasting.

Language

Students should be able to communicate using the following language: shape, circle, triangle,
square, rectangle, features, side, straight line, curved line, open line, closed shape.

The term 'shape’ refers to a two-dimensional figure. The term 'object’ refers to a three-
dimensional figure.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-15MG the sub-elements (and levels) of
Understanding geometric properties (UGP1-UGP2) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY EARLY STAGE 1

POSITION

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> describes position and gives and follows simple directions using everyday language
MAe-16MG

CONTENT

Students:
Describe position and movement (ACMMG010)

+ give and follow simple directions to position an object or themselves, eg 'Put the blue teddy
in the circle' 4=

» follow directions to a point or place, including in mazes and games (Reasoning) =

» direct simple computer-controlled toys and equipment to follow a path (Communicating)
(=,

» describe the position of an object in relation to themselves using everyday language, such
as 'between’, 'next to', 'behind’ or 'inside’, eg 'The table is behind me' 4=

» describe the position of an object in relation to another object using everyday language,
such as 'between’, 'next to', '‘behind’ or 'inside’, eg 'The book is inside the box' 4=

+ describe the positions of objects in relation to themselves using the terms 'left’ and 'right’,
eg 'The tree is on my right' g=

» use the terms 'left' and 'right’ when referring to familiar tasks, eg 'l hold my pencil in my
right hand' (Communicating) 4=

» participate in movement games involving turning and direction (Reasoning) 2

Background Information

There are two main ideas for students in Early Stage 1: following an instruction to position an
object or themselves, and describing the relative position of an object or themselves. Some
students may be able to describe the position of an object in relation to themselves, but not in
relation to another object.

In Early Stage 1, students use the terms 'left' and 'right’ to describe position in relation to
themselves. They are not expected to use the terms 'left’ and 'right' to describe the position of
an object from the perspective of a person facing in the opposite direction until Stage 1.

Language

Students should be able to communicate using the following language: position, between, next
to, behind, inside, outside, left, right, directions.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-16MG the sub-elements (and levels) of Positioning
and locating (PoL1-PoL2) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY EARLY STAGE 1

DATA

OUTCOMES
A student:

> describes mathematical situations using everyday language, actions, materials and informal
recordings MAe-1WM

> uses concrete materials and/or pictorial representations to support conclusions MAe-3WM

> represents data and interprets data displays made from objects MAe-17SP

CONTENT

Students:
Answer yes/no questions to collect information (ACMSP011)

+ collect information about themselves and their environment, including by asking and
answering yes/no questions =¥ %

» pose and answer questions about situations using everyday language, eg 'Do you have
any brothers or sisters?', 'What is the favourite colour of most people in our class?'
(Communicating) =

Organise objects into simple data displays and interpret the displays

» group objects according to characteristics to form a simple data display, eg sort blocks or
counters according to colour

» compare the sizes of groups of objects by counting (Reasoning)

* arrange objects in rows or columns according to characteristics to form a data display,
eg arrange lunchboxes in columns according to colour

» give reasons why a row of three objects may look bigger than a row of five objects,
eg 'The three green lunchboxes are spaced out more than the five blue lunchboxes'
(Communicating, Reasoning) *

» interpret information presented in a display of objects to answer questions, eg 'How many
children in our class have red pencil cases?' 4% »*

Background Information

In Early Stage 1, students collect information about themselves and their environment with
teacher assistance. They use actual objects as data and group these objects into a data
display.

Language

Students should be able to communicate using the following language: information, collect,
group, display, objects.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MAe-17SP the sub-elements (and levels) of Quantifying
numbers (QuN1) and Interpreting and representing data (IRD1-IRD2), describe observable
behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression
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STAGE 1
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WHOLE NUMBERS 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses objects, diagrams and technology to explore mathematical problems MA1-2WM
> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> applies place value, informally, to count, order, read and represent two- and three-digit
numbers MA1-4NA

CONTENT

Students:

Develop confidence with number sequences to 100 by ones from any starting point (ACMNA012)
+ count forwards and backwards by ones from a given two-digit number

* identify the number before and after a given two-digit number

» describe the number before as 'one less than' and the number after as ‘'one more than'
a given number (Communicating) 4=

+ read and use the ordinal names to at least 'thirty-first', eg when reading calendar dates =

Count collections to 100 by partitioning numbers using place value (ACMNA014)
« count and represent large sets of objects by systematically grouping in tens

+ use and explain mental grouping to count and to assist with estimating the number of items
in large groups #*

+ use place value to partition two-digit numbers, eg 32 as 3 groups of ten and 2 ones

+ state the place value of digits in two-digit numbers, eg 'In the number 32, the "3" represents
30 or 3 tens' g=

+ partition two-digit numbers in non-standard forms, eg 32 as 32 ones or 2 tens and 12 ones
,n_#

Recognise, model, read, write and order numbers to at least 100; locate these numbers on a
number line (ACMNA013)

* represent two-digit numbers using objects, pictures, words and numerals =
* locate and place two-digit numbers on a number line

» apply an understanding of place value and the role of zero to read, write and order two-digit
numbers =
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+ use number lines and number charts to assist with counting and ordering

» give reasons for placing a set of numbers in a particular order (Communicating,
Reasoning) ##

« round numbers to the nearest ten

+ estimate, to the nearest ten, the number of objects in a collection and check by counting,
eg estimate the number of children in a room to the nearest ten

» solve simple everyday problems with two-digit numbers = z#

» choose an appropriate strategy to solve problems, including trial-and-error and drawing
a diagram (Communicating, Problem Solving) ##

» ask questions involving two-digit numbers, eg 'Why are the houses on either side of my
house numbered 32 and 36?' (Communicating)

Recognise, describe and order Australian coins according to their value (ACMNA017)

+ identify, sort, order and count money using the appropriate language in everyday contexts,
eg coins, notes, cents, dollars

* recognise that total amounts can be made using different denominations, eg 20 cents can
be made using a single coin or two 10-cent coins

« recognise the symbols for dollars ($) and cents (c)

Background Information

By developing a variety of counting strategies and ways to combine quantities, students
recognise that there are more efficient ways to count collections than counting by ones.

Language

Students should be able to communicate using the following language: count forwards, count
backwards, number before, number after, more than, less than, number line, number chart,
digit, zero, ones, groups of ten, tens, round to, coins, notes, cents, dollars.

Students should be made aware that bus, postcode and telephone numbers are said differently
from cardinal numbers, ie they are not said using place value language. Ordinal names may be
confused with fraction names, eg 'the third' relates to order but 'a third' is a fraction.

The word 'round' has different meanings in different contexts and some students may confuse it
with the word 'around'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-4NA the sub-elements (and levels) of Quantifying
numbers (QuUN6-QuN8) and Understanding money (UnM3-UnM4) describe observable
behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 1

WHOLE NUMBERS 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses objects, diagrams and technology to explore mathematical problems MA1-2WM
> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> applies place value, informally, to count, order, read and represent two- and three-digit
numbers MA1-4NA

CONTENT

Students:

Develop confidence with number sequences from 100 by ones from any starting point
(ACMNA012)

+ count forwards or backwards by ones, from a given three-digit number
+ identify the numbers before and after a given three-digit number

» describe the number before as 'one less than' and the number after as 'one more than'
a given number (Communicating) =

Recognise, model, represent and order numbers to at least 1000 (ACMNA027)

+ represent three-digit numbers using objects, pictures, words and numerals 4=
* use the terms 'more than' and 'less than' to compare numbers ¢=

« arrange numbers of up to three digits in ascending order

» use number lines and number charts beyond 100 to assist with counting and ordering
(Communicating, Problem Solving)

» give reasons for placing a set of numbers in a particular order (Communicating,
Reasoning) ##

Investigate number sequences, initially those increasing and decreasing by twos, threes, fives
and tens from any starting point, then moving to other sequences (ACMNA026)

« count forwards and backwards by twos, threes and fives from any starting point

+ count forwards and backwards by tens, on and off the decade, with two- and three-digit
numbers, eg 40, 30, 20, ... (on the decade); 427, 437, 447, ... (off the decade)

» identify number sequences on number charts

Group, partition and rearrange collections of up to 1000 in hundreds, tens and ones to facilitate
more efficient counting (ACMNA028)

« apply an understanding of place value and the role of zero to read, write and order three-
digit numbers =

» form the largest and smallest number from three given digits (Communicating,
Reasoning) ##
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+ count and represent large sets of objects by systematically grouping in tens and hundreds

» use models such as base 10 material, interlocking cubes and bundles of sticks to
explain grouping (Communicating, Reasoning)

» use and explain mental grouping to count and to assist with estimating the number of items
in large groups ##

» use place value to partition three-digit numbers, eg 326 as 3 groups of one hundred,
2 groups of ten and 6 ones

+ state the place value of digits in numbers of up to three digits, eg 'In the number 583, the
"5" represents 500 or 5 hundreds' 4=

+ partition three-digit numbers in non-standard forms, eg 326 can be 32 groups of ten and
6 ones g*

* round numbers to the nearest hundred

» estimate, to the nearest hundred, the number of objects in a collection and check by
counting, eg show 120 pop sticks and ask students to estimate to the nearest hundred

Count and order small collections of Australian coins and notes according to their value
(ACMNA034)

» use the face value of coins and notes to sort, order and count money ¥ =

» compare Australian coins and notes with those from other countries, eg from students'
cultural backgrounds (Communicating) @

» determine whether there is enough money to buy a particular item (Problem Solving,
Reasoning)

« recognise that there are 100 cents in $1, 200 cents in $2, ...

« identify equivalent values in collections of coins and in collections of notes, eg four $5 notes
have the same value as one $20 note

Background Information

The learning needs of students are to be considered when determining the appropriate range of
two- and three-digit numbers.

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

They need to learn correct rounding of numbers based on the convention of rounding up if the
last digit is 5 or more and rounding down if the last digit is 4 or less.

Language

Students should be able to communicate using the following language: count forwards, count
backwards, number before, number after, more than, less than, number line, number chart,
digit, zero, ones, groups of ten, tens, groups of one hundred, hundreds, round to.

The word 'and' is used when reading a number or writing it in words, eg five hundred and sixty-
three.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-4NA the sub-elements (and levels) of Quantifying
numbers (QuUN6-QuN9), Multiplicative strategies (MuS3), Understanding money (UnM3-
UnM5) and Number patterns and algebraic thinking (NPA3) describe observable behaviours
that can aid teachers in making evidence-based decisions about student development and
future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 1

ADDITION AND SUBTRACTION 1

OUTCOMES
A student:

>

describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

uses objects, diagrams and technology to explore mathematical problems MA1-2WM
supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

uses a range of strategies and informal recording methods for addition and subtraction
involving one- and two-digit numbers MA1-5NA

CONTENT

Students:

Represent and solve simple addition and subtraction problems using a range of strategies,
including counting on, partitioning and rearranging parts (ACMNA015)

use the terms 'add’, 'plus’, 'equals', 'is equal to', 'take away', 'minus' and the 'difference
between' g%

use concrete materials to model addition and subtraction problems involving one- and two-
digit numbers

use concrete materials and a number line to model and determine the difference between
two numbers, eg

3

Oy N
T 4 4 7

The difference between 7 and 4 is 3. &

recognise and use the symbols for plus (+), minus (=) and equals (=) &=

record number sentences in a variety of ways using drawings, words, numerals and
mathematical symbols =

recognise, recall and record combinations of two numbers that add to 10
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» create, record and recognise combinations of two numbers that add to numbers up to and
including 9

» model and record patterns for individual numbers by making all possible whole-number
combinations, eg

54+0=5
4+1=5
3+2=5
2+3=5
1+4=5

0 + 5 = 5 (Communicating, Problem Solving)

» describe combinations for numbers using words such as 'more’, 'less' and 'double’,
eg describe 5 as 'one more than four’, 'three combined with two', 'double two and one
more' and 'one less than six' (Communicating, Problem Solving)

» create, record and recognise combinations of two numbers that add to numbers from 11 up
to and including 20

» use combinations for numbers up to 10 to assist with combinations for numbers
beyond 10 (Problem Solving)

* investigate and generalise the effect of adding zero to a number, eg 'Adding zero to a
number does not change the number’

* use concrete materials to model the commutative property for addition and apply it to aid
the recall of addition facts,eg 4 +5=5+4

+ relate addition and subtraction facts for numbers to at least 20,eg 5+3=8,s08—-3 =5
and8—-5=3

+ use and record a range of mental strategies to solve addition and subtraction problems
involving one- and two-digit numbers, including: #*

— counting on from the larger number to find the total of two numbers
— counting back from a number to find the number remaining

— counting on or back to find the difference between two numbers

— using doubles and near doubles, eg 5 + 7: double 5 and add 2

— combining numbers that add to 10, eg 4 + 7 + 8 + 6 + 3: first combine 4 and 6, and
7 and 3, then add 8

— bridging to 10, eg 17 + 5: 17 and 3 is 20, then add 2 more

— using place value to partition numbers, eg 25 + 8: 25is 20 + 5,50 25 + 8 is
20 +5 + 8, which is 20 + 13

» choose and apply efficient strategies for addition and subtraction (Problem Solving)

+ use the equals sign to record equivalent number sentences involving addition, and to mean
'is the same as', rather than as an indication to perform an operation,eg 5+ 2 =3+ 4

» check given number sentences to determine if they are true or false and explain why,
eg'ls 7+ 5 = 8 + 4 true? Why or why not?' (Communicating, Reasoning) *

Language

Students should be able to communicate using the following language: counting on, counting
back, combine, plus, add, take away, minus, the difference between, total, more than, less than,
double, equals, is equal to, is the same as, number sentence, strategy.

The word 'difference' has a specific meaning in this context, referring to the numeric value of the
group. In everyday language, it can refer to any attribute. Students need to understand that the
requirement to carry out subtraction can be indicated by a variety of language structures. The
language used in the ‘comparison' type of subtraction is quite different from that used in the
'take away' type.
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Students need to understand the different uses for the = sign, eg 4 + 1 = 5, where the = sign
indicates that the right side of the number sentence contains 'the answer' and should be read to
mean 'equals’, compared to a statement of equality such as 4 + 1 = 3 + 2, where the = sign
should be read to mean 'is the same as'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-5NA the sub-elements (and levels) of Quantifying
numbers (QUN7-QuN8), Additive strategies (AdS2-AdS6) and Number patterns and
algebraic thinking (NPA4) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 1

ADDITION AND SUBTRACTION 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses objects, diagrams and technology to explore mathematical problems MA1-2WM
> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> uses a range of strategies and informal recording methods for addition and subtraction
involving one- and two-digit numbers MA1-5NA

CONTENT

Students:
Explore the connection between addition and subtraction (ACMNA029)
* use concrete materials to model how addition and subtraction are inverse operations

* use related addition and subtraction number facts to at least 20,
eg15+3=18,s018—-3 =15and 18 — 15 =3 u*

Solve simple addition and subtraction problems using a range of efficient mental and written
strategies (ACMNAO030)

+ use and record a range of mental strategies to solve addition and subtraction problems
involving two-digit numbers, including: z#

— the jump strategy on an empty number line

— the split strategy, eg record how the answer to 37 + 45 was obtained using the split

strategy
30+40=70
7+5=12

so 70+12 =82

— aninverse strategy to change a subtraction into an addition, eg 54 — 38: start at 38,
adding 2 makes 40, then adding 10 makes 50, then adding 4 makes 54, and so the
answeris 2+ 10+ 4 =16

» select and use a variety of strategies to solve addition and subtraction problems involving
one- and two-digit numbers g#

» perform simple calculations with money, eg buying items from a class shop and giving
change (Problem Solving) 4% %

» check solutions using a different strategy (Problem Solving) ##

» recognise which strategies are more efficient and explain why (Communicating,
Reasoning) ##
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» explain or demonstrate how an answer was obtained for addition and subtraction
problems,
eg show how the answer to 15 + 8 was obtained using a jump strategy on an empty
number line

+5 +3

T a0

15 20 23 (Communicating, Reasoning)

Background Information

It is appropriate for students in Stage 1 to use concrete materials to model and solve problems,
for exploration and for concept building. Concrete materials may also help in explanations of
how solutions were obtained.

Addition and subtraction should move from counting and combining perceptual objects, to using
numbers as replacements for completed counts with mental strategies, to recordings that
support mental strategies (such as jump, split, partitioning and compensation).

Subtraction typically covers two different situations: 'taking away' from a group, and

‘comparison’ (ie determining how many more or less when comparing two groups). In
performing a subtraction, students could use ‘counting on or back' from one number to find the
difference. The ‘counting on or back' type of subtraction is more difficult for students to grasp
than the 'taking away' type. Nevertheless, it is important to encourage students to use ‘counting
on or back' as a method of solving comparison problems once they are confident with the 'taking
away' type.

In Stage 1, students develop a range of strategies to aid quick recall of number facts and to
solve addition and subtraction problems. They should be encouraged to explain their strategies
and to invent ways of recording their actions. It is also important to discuss the merits of various
strategies in terms of practicality and efficiency.

Jump strategy on a number line — an addition or subtraction strategy in which the student places
the first number on an empty number line and then counts forward or backwards, first by tens
and then by ones, to perform a calculation. (The number of jumps will reduce with increased
understanding.)

Jump strategy method: eg 46 + 33

+10 +10 410 41 41 +1 +30 +3

/—\/\

46 56 66 76777879 46 76 79

Jump strategy method: eg 79 — 33

4-1- -0 -10 -10 -3 -30
I I I ! 1 I T 1 I 1
4647 4849 59 69 79 46 49 79

Split strategy — an addition or subtraction strategy in which the student separates the tens from
the units and adds or subtracts each separately before combining to obtain the final answer.
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Split strategy method: eg 46 + 33

46 +33=40+6+30+3
=40+30+6+3
=70+9
=79

Inverse strategy — a subtraction strategy in which the student adds forward from the smaller
number to obtain the larger number, and so obtains the answer to the subtraction calculation.

Inverse strategy method: eg 65 — 37

start at 37

add 3 to make 40

then add 20 to make 60

then add 5 to make 65

and so the answer is 3 + 20 +5 =28

An inverse operation is an operation that reverses the effect of the original operation. Addition
and subtraction are inverse operations; multiplication and division are inverse operations.

Language

Students should be able to communicate using the following language: plus, add, take away,
minus, the difference between, equals, is equal to, empty number line, strategy.

Some students may need assistance when two tenses are used within the one problem,
eg 'l had six beans and took away four. So, how many do | have now?'

The word 'left' can be confusing for students, eg 'There were five children in the room. Three
went to lunch. How many are left?' Is the question asking how many children are remaining in
the room, or how many children went to lunch?

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-5NA the sub-elements (and levels) of Quantifying
numbers (QUN7-QuN8), Additive strategies (AdS6-AdS7), Understanding money (UnM3)
and Number patterns and algebraic thinking (NPA3) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 1

MULTIPLICATION AND DIVISION 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses a range of mental strategies and concrete materials for multiplication and division
MA1-6NA

CONTENT

Students:
Skip count by twos, fives and tens starting from zero (ACMNA012)
+ count by twos, fives and tens using rhythmic counting and skip counting from zero

» use patterns on a number chart to assist in counting by twos, fives or tens
(Communicating)

Model and use equal groups of objects as a strategy for multiplication

+ model and describe collections of objects as 'groups of', eg

&) (&

‘two groups of three’ =

» recognise the importance of having groups of equal size (Reasoning)

» determine and distinguish between the 'number of groups' and the 'number in each
group' when describing collections of objects (Communicating) =

+ find the total number of objects using skip counting

Recognise and represent division as grouping into equal sets (ACMNA032)

* recognise when there are equal numbers of items in groups, eg "There are three pencils in
each group'

* model division by sharing a collection of objects equally into a given number of groups to
determine how many in each group, eg determine the number in each group when
10 objects are shared between two people

» describe the part left over when a collection cannot be shared equally into a given
number of groups (Communicating, Problem Solving, Reasoning) #

+ model division by sharing a collection of objects into groups of a given size to determine the
number of groups, eg determine the number of groups when 20 objects are shared into
groups of four

» describe the part left over when a collection cannot be distributed equally using the
given group size, eg when 22 objects are shared into groups of four, there are five
groups of four and two objects left over (Communicating, Problem Solving, Reasoning)
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Background Information

There are two forms of division:

Sharing (partitive) — How many in each group?
eg 'lIf 12 marbles are shared between three students, how many does each get?'

Grouping (quotitive) — How many groups are there?
eg 'If I have 12 marbles and each child is to get four, how many children will get marbles?'

After students have divided a quantity into equal groups (eg they have divided 12 into groups of
four), the process can be reversed by combining the groups, thus linking multiplication and
division.

When sharing a collection of objects into two groups, students may describe the number of
objects in each group as being one-half of the whole collection.

Language

Students should be able to communicate using the following language: group, number of
groups, number in each group, sharing, shared between, left over, total, equal.

Sharing — relates to distributing items one at a time into a set number of groups, eg the student
has a number of pop sticks and three cups and shares out the pop sticks into the cups one at a
time.

Grouping — relates to distributing the same number of items into an unknown number of groups,
eg the student has 12 pop sticks and wants to make groups of four, so places four pop sticks
down, then another four, and so on.

It is preferable that students use 'groups of', before progressing to 'rows of* and ‘columns of'.
The term 'lots of' can be confusing to students because of its everyday use and should be
avoided, eg 'lots of fish in the sea'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-6NA the sub-elements (and levels) of Quantifying
numbers (QuUN7), Additive strategies (AdS6), Multiplicative strategies (MuS2-MuS4),
Number patterns and algebraic thinking (NPA4) and Interpreting fractions (InF1) describe
observable behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 1

MULTIPLICATION AND DIVISION 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses objects, diagrams and technology to explore mathematical problems MA1-2WM
> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> uses a range of mental strategies and concrete materials for multiplication and division
MA1-6NA

CONTENT

Students:
Recognise and represent multiplication as repeated addition, groups and arrays (ACMNA031)
* model multiplication as repeated addition, eg 3 groups of 4 isthe sameas4+4 +4

» find the total number of objects by placing them into equal-sized groups and using
repeated addition (Problem Solving)

» use empty number lines and number charts to record repeated addition, eg
+4 +4 +4

0 4 8 12 (Communicating)
» explore the use of repeated addition to count in practical situations, eg counting stock
on a farm (Problem Solving)

* recognise when items have been arranged into groups, eg 'l can see two groups of three
pencils'

* use concrete materials to model multiplication as equal 'groups' and by forming an array of
equal 'rows' or equal ‘columns’, eg

o000
DI
‘two rows of three’

‘two groups of three’ or ‘three columns of two’

» describe collections of objects as 'groups of', 'rows of' and 'columns of' (Communicating)

*

» determine and distinguish between the 'number of rows/columns' and the 'number in
each row/column' when describing collections of objects (Communicating) 4=

» recognise practical examples of arrays, such as seedling trays or vegetable gardens
(Reasoning) g =¥~

* model the commutative property of multiplication, eg '3 groups of 2 is the same as 2 groups
of 3'
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Represent division as grouping into equal sets and solve simple problems using these
representations (ACMNA032)

* model division by sharing a collection of objects equally into a given number of groups, and
by sharing equally into a given number of rows or columns in an array, eg determine the
number each person receives when 10 objects are shared between two people

- se00s

» describe the part left over when a collection cannot be shared equally into a given
number of groups/rows/columns (Communicating, Problem Solving, Reasoning)

* model division by sharing a collection of objects into groups of a given size, and by
arranging it into rows or columns of a given size in an array, eg determine the number of
columns in an array when 20 objects are arranged into rows of four

» describe the part left over when a collection cannot be distributed equally using the
given group/row/column size, eg when 14 objects are arranged into rows of five, there
are two rows of five and four objects left over (Communicating, Problem Solving,
Reasoning)

+ model division as repeated subtraction
» use an empty number line to record repeated subtraction (Communicating)

» explore the use of repeated subtraction to share in practical situations, eg share
20 stickers between five people (Problem Solving)

+ solve multiplication and division problems using objects, diagrams, imagery and actions g#
» support answers by demonstrating how an answer was obtained (Communicating) ##*

» recognise which strategy worked and which did not work and explain why
(Communicating, Reasoning) #*

» record answers to multiplication and division problems using drawings, words and
numerals, eg 'two rows of five make ten’, '2 rows of 5is 10' g=

Background Information
There are two forms of division:

Sharing (partitive) — How many in each group?
eg 'lIf 12 marbles are shared between three students, how many does each get?"

Grouping (quotitive) — How many groups are there?

eg 'If I have 12 marbles and each child is to get four, how many children will get marbles?' This
form of division relates to repeated subtraction, 12 — 4 — 4 — 4 = 0, so three children will get four
marbles each.

After students have divided a quantity into equal groups (eg they have divided 12 into groups of
four), the process can be reversed by combining the groups, thus linking multiplication and
division.

When sharing a collection of objects into two, four or eight groups, students may describe the

number of objects in each group as being one-half, one-quarter or one-eighth, respectively, of
the whole collection.

An array is one of several different arrangements that can be used to model multiplicative
situations involving whole numbers. It is made by arranging a set of objects, such as counters,
into columns and rows. Each column must contain the same number of objects as the other
columns, and each row must contain the same number of objects as the other rows.

Formal writing of number sentences for multiplication and division, including the use of the
symbols x and =+, is not introduced until Stage 2.
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Language

Students should be able to communicate using the following language: add, take away, group,
row, column, array, number of rows, number of columns, number in each row, number in each
column, total, equal, is the same as, shared between, shared equally, part left over, empty
number line, number chart.

The term 'row' refers to a horizontal grouping, and the term 'column’ refers to a vertical
grouping.
Refer also to language in Stage 1 Multiplication and Division 1.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-6NA the sub-elements (and levels) of Additive
strategies (AdS6), Multiplicative strategies (MuS4-MuS5), Number patterns and algebraic
thinking (NPA5) and Interpreting fractions (InF1) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.

Mathematics K-10 Syllabus 88


http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=
http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=

NUMBER AND ALGEBRA STAGE 1

FRACTIONS AND DECIMALS 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> represents and models halves, quarters and eighths MA1-7NA

CONTENT

Students:
Recognise and describe one-half as one of two equal parts of a whole (ACMNA016)

* use concrete materials to model half of a whole object, eg

» describe two equal parts of a whole object, eg 'l folded my paper into two equal parts
and now | have halves' (Communicating) 6= #»#

* recognise that halves refer to two equal parts of a whole
+ describe parts of a whole object as ‘about a half', ‘'more than a half' or 'less than a half' g=

* record two equal parts of whole objects and shapes, and the relationship of the parts to the
whole, using pictures and the fraction notation for half G) eg

N

M\—-/
Fd
// N|—‘

1510
202

S 5

* use concrete materials to model half of a collection, eg

counters or seedling trays k.

» describe two equal parts of a collection, eg 'l have halves because the two parts have
the same number of seedlings' (Communicating) G= =% &#

+ record two equal parts of a collection, and the relationship of the parts to the whole, using
pictures and fraction notation for half G) eg

1 1
2 2 &

Background Information

In Stage 1, fractions are used in two different ways: to describe equal parts of a whole, and to
describe equal parts of a collection of objects. Fractions refer to the relationship of the equal
parts to the whole unit. When using collections to model fractions, it is important that students
appreciate the collection as being a 'whole' and the resulting groups as being 'parts of a whole'.
It should be noted that the size of the resulting fraction will depend on the size of the original
whole or collection of objects.
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It is not necessary for students to distinguish between the roles of the numerator and the
denominator in Stage 1. They may use the symbol % as an entity to mean 'one-half' or 'a half,

- 1 . Vo '
and similarly use ; to mean ‘one-quarter’ or ‘a quarter'.

Three models of fractions

Continuous model, linear — uses one-directional cuts or folds that compare fractional parts
based on length; this model should be introduced first. Cuts or folds may be either vertical or
horizontal.

! ! ! or

Continuous model, area — uses multi-directional cuts or folds to compare fractional parts to the
whole. This model should be introduced once students have an understanding of the concept of
area in Stage 2.

Discrete model — uses separate items in collections to represent parts of the whole group.

Language

Students should be able to communicate using the following language: whole, part, equal parts,
half, halves, about a half, more than a half, less than a half.

Some students may hear 'whole' in the phrase 'part of a whole' and confuse it with the term
'hole’.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-7NA the sub-elements (and levels) of Multiplicative
strategies (MuS1-MuS2, MuS5) and Interpreting fractions (InF1) describe observable
behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 1

FRACTIONS AND DECIMALS 2

OUTCOMES
A student:

>

describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

represents and models halves, quarters and eighths MA1-7NA

CONTENT

Students:

Recognise and interpret common uses of halves, quarters and eighths of shapes and
collections (ACMNA033)

use concrete materials to model a half, a quarter or an eighth of a whole object, eg divide a
piece of ribbon into quarters

' ' I

» create quarters by halving one-half, eg 'l halved my paper then halved it again and now
| have quarters’' (Communicating, Problem Solving)

» describe the equal parts of a whole object, eg 'l folded my paper into eight equal parts
and now | have eighths' (Communicating) =

» discuss why % is less than i eg if a cake is shared among eight people, the slices are
smaller than if the cake is shared among four people (Communicating, Reasoning) g#

recognise that fractions refer to equal parts of a whole, eg all four quarters of an object are
the same size

» visualise fractions that are equal parts of a whole, eg 'Imagine where you would cut
the rectangle before cutting it' (Problem Solving)

recognise when objects and shapes have been shared into halves, quarters or eighths

record equal parts of whole objects and shapes, and the relationship of the parts to the

whole, using pictures and the fraction notation for half G) quarter G) and eighth (%) eg

I T
L U
8 | 8 | 8

T T T
(1 S T U
| 8 | 8 | 8

I
1 1
| 8

T
I
8 |

use concrete materials to model a half, a quarter or an eighth of a collection, eg
@00 000 000 000
quarters
» describe equal parts of a collection of objects, eg 'l have quarters because the four
parts have the same number of counters' (Communicating) G= ~4-
recognise when a collection has been shared into halves, quarters or eighths
record equal parts of a collection, and the relationship of the parts to the whole, using

pictures and the fraction notation for half (%) quarter G) and eighth (é)
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» use fraction language in a variety of everyday contexts, eg the half-hour, one-quarter of the
class

Background Information

Refer to background information in Fractions and Decimals 1.

Language

Students should be able to communicate using the following language: whole, part, equal parts,
half, quarter, eighth, one-half, one-quarter, one-eighth, halve (verb).

In Stage 1, the term 'three-quarters’ may be used to name the remaining parts after one-quarter
has been identified.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-7NA the sub-elements (and levels) of Multiplicative
strategies (MuS1-MuS3, MuS5) and Interpreting fractions (InF1-InF4) describe observable
behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 1

PATTERNS AND ALGEBRA 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses objects, diagrams and technology to explore mathematical problems MA1-2WM

> creates, represents and continues a variety of patterns with numbers and objects MA1-8NA

CONTENT

Students:

Investigate and describe number patterns formed by skip counting and patterns with objects
(ACMNAO18)

+ identify and describe patterns when skip counting forwards or backwards by ones, twos,
fives and tens from any starting point

» use objects to represent counting patterns (Communicating)
» investigate and solve problems based on number patterns (Problem Solving) #*
* represent number patterns on number lines and number charts

* recognise, copy and continue given number patterns that increase or decrease, eg
1,2,3,4,... or20, 18, 16, 14, ...

» describe how number patterns are made and how they can be continued
(Communicating, Problem Solving) g#

* create, record and describe number patterns that increase or decrease
* recognise, copy and continue patterns with objects or symbols

» recognise when an error occurs in a pattern and explain what is wrong (Communicating,
Problem Solving) ##

» create, record and describe patterns with objects or symbols
» describe a repeating pattern of objects or symbols in terms of a 'number' pattern, eg

¢, 0,4 0,¢0,...isa'two pattern
V.A,0,V A O, ... is a ‘three pattern
B.B,X,B,B, X, ... is a ‘three' pattern =

» make connections between repeating patterns and counting, eg a 'three' pattern and
skip counting by threes (Communicating, Reasoning)
» model and describe 'odd' and 'even' numbers using counters paired in two rows

» describe the pattern created by modelling odd and even numbers (Communicating)

Background Information

Repeating patterns of objects or symbols are described using numbers that indicate the number
of elements that repeat, eg A, B, C, A, B, C, ... has three elements that repeat and is referred to
as a 'three' pattern.

In Stage 1, students further explore additive number patterns that increase or decrease.
Patterns could now include any patterns observed on a number chart and these might go
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beyond patterns created by counting in ones, twos, fives or tens. This links closely with the
development of Whole Numbers and Multiplication and Division.

Language

Students should be able to communicate using the following language: pattern, number line,
number chart, odd, even.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-8NA the sub-elements (and levels) of Quantifying
numbers (QuUN7), Multiplicative strategies (MuS2-MuS5) and Number patterns and
algebraic thinking (NPA3-NPA4) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 1

PATTERNS AND ALGEBRA 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses objects, diagrams and technology to explore mathematical problems MA1-2WM
> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> creates, represents and continues a variety of patterns with numbers and objects MA1-8NA

CONTENT

Students:

Describe patterns with numbers and identify missing elements (ACMNA035) G&

+ describe a number pattern in words, eg 'lt goes up by threes' g%

+ determine a missing number in a number pattern, eg 3, 7, 11, __, 19, 23, 27 #*

» describe how the missing number in a number pattern was determined
(Communicating, Reasoning)

» check solutions when determining missing numbers in number patterns by repeating the
process (Reasoning)

Solve problems by using number sentences for addition or subtraction (ACMNA036)

+ complete number sentences involving one operation of addition or subtraction by calculating
the missing number, eg find[ ]sothat5+[ =13 0r15-]=9

» make connections between addition and related subtraction facts to at least 20
(Reasoning) #*

» describe how a missing number in a number sentence was calculated (Communicating,
Reasoning) ##

» solve problems involving addition or subtraction by using number sentences ¢=
» represent a word problem as a number sentence (Communicating, Problem Solving) 4=

» pose a word problem to represent a number sentence (Communicating, Problem
Solving) 4=

Background Information

In Stage 1, describing number relationships and making generalisations should be encouraged
when appropriate.

Language

Students should be able to communicate using the following language: pattern, missing
number, number sentence.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-8NA the sub-elements (and levels) of Additive
strategies (AdS6) and Number patterns and algebraic thinking (NPA5) describe observable
behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

LENGTH 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> measures, records, compares and estimates lengths and distances using uniform informal
units, metres and centimetres MA1-9MG

CONTENT

Students:
Measure and compare the lengths of pairs of objects using uniform informal units (ACMMG019)

« use uniform informal units to measure lengths and distances by placing the units end-to-end
without gaps or overlaps

» select appropriate uniform informal units to measure lengths and distances, eg paper
clips instead of pop sticks to measure a pencil, paces instead of pop sticks to measure
the length of the playground (Problem Solving)

» measure the lengths of a variety of everyday objects, eg use handspans to measure the
length of a table (Problem Solving)

» explain the relationship between the size of a unit and the number of units needed,
eg more paper clips than pop sticks will be needed to measure the length of the desk
(Communicating, Reasoning) #*

+ record lengths and distances by referring to the number and type of uniform informal unit
used §=

» investigate different informal units of length used in various cultures, including those
used in Aboriginal communities (Communicating) & %

« compare the lengths of two or more objects using appropriate uniform informal units and
check by placing the objects side-by-side and aligning the ends

» explain why the length of an object remains constant when units are rearranged,
eg 'The book was seven paper clips long. When | moved the paper clips around and
measured again, the book was still seven paper clips long' (Communicating,
Reasoning) g#

» estimate linear dimensions and the lengths of curves by referring to the number and type of
uniform informal unit used and check by measuring

» discuss strategies used to estimate lengths, eg visualising the repeated unit, using the
process 'make, mark and move' (Communicating, Problem Solving)

Background Information

In Stage 1, measuring the lengths of objects using uniform informal units enables students to
develop some key understandings of measurement. These include that:

> units should be repeatedly placed end-to-end without gaps or overlaps
> units must be equal in size

> identical units should be used to compare lengths
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> some units are more appropriate for measuring particular objects
> there is a relationship between the size of the chosen unit and the number of units needed.

Using the terms 'make’, 'mark’ and 'move' assists students in understanding the concept of
repeated units. By placing a unit on a flat surface, marking where it ends, moving it along and
continuing the process, students see that the unit of measurement is the space between the
marks on a measuring device and not the marks themselves.

Recognising that a length may be divided and recombined to form the same length is an
important component of conserving length.

It is important that students have had some measurement experiences before being asked to
estimate lengths and distances, and that a variety of estimation strategies is taught.

Students will have an informal understanding of measurement prior to school, although this may
not align to Western concepts of measurement. In particular, Aboriginal students often have
developed a sense of measurement based on their self and their environment.

Language

Students should be able to communicate using the following language: length, distance, end,
end-to-end, side-by-side, gap, overlap, measure, estimate, handspan.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-9MG the sub-elements (and levels) of
Understanding units of measurement (UuM3-UuM5) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

LENGTH 2

OUTCOMES
A student:

>

describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

measures, records, compares and estimates lengths and distances using uniform informal
units, metres and centimetres MA1-9MG

CONTENT

Students:

Compare and order several shapes and objects based on length, using appropriate uniform
informal units (ACMMG037)

relate the term ‘length’ to the longest dimension when referring to an object g%

make and use a tape measure calibrated in uniform informal units, eg calibrate a paper strip
using footprints as a repeated unit

» use computer software to draw a line and use a simple graphic as a uniform informal
unit to measure its length (Communicating) =l

compare and order two or more shapes or objects according to their lengths using an
appropriate uniform informal unit

» compare the lengths of two or more objects that cannot be moved or aligned
(Reasoning) #*

record length comparisons informally using drawings, numerals and words, and by referring
to the uniform informal unit used

Recognise and use formal units to measure the lengths of objects

recognise the need for formal units to measure lengths and distances
use the metre as a unit to measure lengths and distances to the nearest metre or half-metre

» explain and model, using concrete materials, that a metre-length can be a straight line
or a curved line (Communicating, Reasoning)

record lengths and distances using the abbreviation for metres (m) g=

estimate lengths and distances to the nearest metre and check by measuring
recognise the need for a formal unit smaller than the metre

recognise that there are 100 centimetres in one metre, ie 100 centimetres = 1 metre

use the centimetre as a unit to measure lengths to the nearest centimetre, using a device
with 1 cm markings, eg use a paper strip of length 10 cm

record lengths and distances using the abbreviation for centimetres (cm) 4=

estimate lengths and distances to the nearest centimetre and check by measuring
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Background Information

Students should be given opportunities to apply their understanding of measurement,

gained through experiences with the use of uniform informal units, to experiences with the use
of the centimetre and metre. They could make a measuring device using uniform informal units
before using a ruler, eg using a length of 10 connecting cubes. This would assist students in
understanding that the distances between marks on a ruler represent unit lengths and that the
marks indicate the endpoints of each unit.

When recording measurements, a space should be left between the number and the
abbreviated unit, eg 3 cm, not 3cm.

Refer also to background information in Length 1.

Language

Students should be able to communicate using the following language: length, distance, straight
line, curved line, metre, centimetre, measure, estimate.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-9MG the sub-elements (and levels) of
Understanding units of measurement (UuM2-UuM5) and Understanding geometric
properties (UGP2) describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

AREA 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> measures, records, compares and estimates areas using uniform informal units MA1-10MG

CONTENT

Students:
Measure and compare areas using uniform informal units

» compare, indirectly, the areas of two surfaces that cannot be moved or superimposed,
eg by cutting paper to cover one surface and superimposing the paper over the second
surface

+ predict the larger of the areas of two surfaces of the same general shape and compare
these areas by cutting and covering

+ use uniform informal units to measure area by covering the surface in rows or columns
without gaps or overlaps

» select and use appropriate uniform informal units to measure area (Reasoning)

» explain the relationship between the size of a unit and the number of units needed to
measure an area, eg 'l need more tiles than workbooks to measure the area of my
desktop' (Communicating, Reasoning) ¢= #*

» describe why the area remains constant when units are rearranged (Communicating,
Reasoning) ##

» describe any parts of units left over when counting uniform informal units to measure
area (Communicating)

» use computer software to create a shape and use a simple graphic as a uniform
informal unit to measure its area (Communicating) @]

* record areas by referring to the number and type of uniform informal unit used, eg 'The area
of this surface is 20 tiles' g%

+ estimate areas by referring to the number and type of uniform informal unit used and check
by measuring

» discuss strategies used to estimate area, eg visualising the repeated unit
(Communicating, Problem Solving)

Background Information

Area relates to the measurement of two-dimensional space in the same way that volume and
capacity relate to the measurement of three-dimensional space.

The attribute of area is the amount of surface (either flat or curved) and can be measured in
square units, eg square centimetres (cm?), square metres (m?2).

In Stage 1, measuring the areas of objects using informal units enables students to develop
some key understandings of measurement. These include repeatedly placing units so that there
are no gaps or overlaps and understanding that the units must be equal in size. Covering
surfaces with a range of informal units should assist students in understanding that some units
tessellate and are therefore more suitable for measuring area.
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When students understand why tessellating units are important, they should be encouraged to
make, draw and describe the spatial structure (grid). Students should develop procedures for
counting tile or grid units so that no units are missed or counted twice.

Students should also be encouraged to identify and use efficient strategies for counting,
eg using repeated addition, rhythmic counting or skip counting.

It is important that students have had some measurement experiences before being asked to
estimate areas, and that a variety of estimation strategies is taught.

Students may have a prior understanding of area based upon the concept of boundaries and/or
landmarks, such as those used by Aboriginal communities.

Language

Students should be able to communicate using the following language: area, surface, measure,
row, column, gap, overlap, parts of (units), estimate.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-10MG the sub-elements (and levels) of
Understanding units of measurement (UuM3-UuM5) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

AREA 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> measures, records, compares and estimates areas using uniform informal units MA1-10MG

CONTENT

Students:

Compare and order several shapes and objects based on area using appropriate uniform
informal units (ACMMG037)

+ draw the spatial structure (grid) of repeated units covering a surface

» explain the structure of the unit tessellation in terms of rows and columns
(Communicating)

+ compare and order the areas of two or more surfaces that cannot be moved, or
superimposed, by measuring in uniform informal units

» predict the larger of two or more areas and check by measuring (Reasoning)

» record comparisons of area informally using drawings, numerals and words, and by
referring to the uniform informal unit used ¢=

Background Information

Refer to background information in Area 1.

Language

Students should be able to communicate using the following language: area, surface, measure,
grid, row, column.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-10MG the sub-elements (and levels) of
Understanding units of measurement (UuM5-UuM6) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

VOLUME AND CAPACITY 1

OUTCOMES
A student:

>

describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

measures, records, compares and estimates volumes and capacities using uniform informal
units MA1-11MG

CONTENT

Students:

Measure and compare the capacities of pairs of objects using uniform informal units (ACMMG019)

use uniform informal units to measure the capacities of containers by counting the number
of times a smaller container can be filled and emptied into the container being measured

» select appropriate uniform informal units to measure the capacities of containers,
eg using cups rather than teaspoons to fill a bucket (Problem Solving)

» explain the relationship between the size of a unit and the number of units needed,
eg more cups than ice cream containers will be needed to fill a bucket (Communicating,
Reasoning) ##

record capacities by referring to the number and type of uniform informal unit used =
compare the capacities of two or more containers using appropriate uniform informal units
» recognise that containers of different shapes may have the same capacity (Reasoning)

estimate capacities by referring to the number and type of uniform informal unit used and
check by measuring

pack cubic units (eg blocks) into rectangular containers so that there are no gaps

» recognise that cubes pack better than other objects in rectangular containers
(Reasoning)

measure the volume of a container by filling the container with uniform informal units and
counting the number of units used, eg the number of blocks a box can hold

» devise and explain strategies for packing and counting units to fill a box, eg packing in
layers and ensuring that there are no gaps between units (Communicating, Problem
Solving) ##

» explain that if there are gaps when packing and stacking, this will affect the accuracy of
measuring the volume (Communicating, Reasoning) z##

record volumes by referring to the number and type of uniform informal unit used =

estimate volumes of containers by referring to the number and type of uniform informal unit
used and check by measuring

» explain a strategy used for estimating a volume (Communicating, Problem Solving) #

» predict the larger volume of two or more containers and check by measuring using
uniform informal units (Reasoning)

estimate the volume of a pile of material and check by measuring, eg estimate how many
buckets would be used to form a pile of sand
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Background Information

The order in which volume and capacity appear in the content is not necessarily indicative of the
order in which they should be taught.

Volume and capacity relate to the measurement of three-dimensional space, in the same way
that area relates to the measurement of two-dimensional space.

The attribute of volume is the amount of space occupied by an object or substance and can be
measured in cubic units, eg cubic centimetres (cm3) and cubic metres (m3).

Capacity refers to the amount a container can hold, and can be measured in millilitres (mL)
and/or litres (L). Capacity is only used in relation to containers and generally refers to liquid
measurement. The capacity of a closed container will be slightly less than its volume — capacity
is based on the inside dimensions, while volume is determined by the outside dimensions of the
container. It is not necessary to refer to these definitions with students (capacity is not taught as
a concept separate from volume until Stage 4).

Students need experience in filling containers both with continuous material (eg water) and with
discrete objects (eg marbles). The use of continuous material leads to measurement using the
units litre and millilitre in later stages. The use of blocks leads to measurement using the units
cubic metre and cubic centimetre.

Language

Students should be able to communicate using the following language: capacity, container,
liquid, full, empty, volume, gap, measure, estimate.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-11MG the sub-elements (and levels) of
Understanding units of measurement (UuM3-UuM7) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

VOLUME AND CAPACITY 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses objects, diagrams and technology to explore mathematical problems MA1-2WM
> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> measures, records, compares and estimates volumes and capacities using uniform informal
units MA1-11MG

CONTENT

Students:

Compare and order several objects based on volume and capacity using appropriate uniform
informal units (ACMMG037)

* make and use a measuring device for capacity calibrated in uniform informal units,
eg calibrate a bottle by adding cups of water and marking the new level as each cup is
added

» compare and order the capacities of two or more containers by measuring each container in
uniform informal units

+ compare and order the volumes of two or more models by counting the number of blocks
used in each model

» recognise that models with different appearances may have the same volume
(Reasoning)

+ compare and order the volumes of two or more objects by marking the change in water
level when each is submerged

» recognise that changing the shape of an object does not change the amount of water it
displaces (Reasoning) ##

» record volume and capacity comparisons informally using drawings, numerals and words,
and by referring to the uniform informal unit used =

Background Information

The order in which volume and capacity appear in the content is not necessarily indicative of the
order in which they should be taught.

Calibrating a container using uniform informal units is a precursor to students using measuring
cylinders calibrated in formal units (litres and millilitres) at a later stage.

An object displaces its own volume when totally submerged.

Refer also to background information in Volume and Capacity 1.
Language

Students should be able to communicate using the following language: capacity, container,
volume, measure.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-11MG the sub-elements (and levels) of
Understanding units of measurement (UuM3-UuM5) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

MASS 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> measures, records, compares and estimates the masses of objects using uniform informal
units MA1-12MG

CONTENT

Students:

Investigate mass using a pan balance

* identify materials that are light or heavy

» place objects on either side of a pan balance to obtain a level balance
* use a pan balance to compare the masses of two objects

» discuss the action of a pan balance when a heavy object is placed in one pan and a
lighter object in the other pan (Communicating)

» predict the action of a pan balance before placing particular objects in each pan
(Reasoning) #*

+ sort objects on the basis of their mass

* use a pan balance to find two collections of objects that have the same mass,
eg a collection of blocks and a collection of counters

» use drawings to record findings from using a pan balance

Background Information

Mass is an intrinsic property of an object, but its most common measure is in terms of weight.
Weight is a force that changes with gravity, while mass remains constant.

Language

Students should be able to communicate using the following language: mass, heavy, heavier,
light, lighter, about the same as, pan balance, (level) balance.

As the terms 'weigh’ and ‘'weight' are common in everyday usage, they
can be accepted in student language should they arise.National
Numeracy Learning Progression links to this Mathematics outcome

When working towards the outcome MA1-12MG the sub-elements (and levels) of
Understanding units of measurement (UuM2) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

MASS 2

OUTCOMES
A student:

>

describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

uses objects, diagrams and technology to explore mathematical problems MA1-2WM
supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

measures, records, compares and estimates the masses of objects using uniform informal
units MA1-12MG

CONTENT

Students:

Compare the masses of objects using balance scales (ACMMG038)

compare and order the masses of two or more objects by hefting and check using a pan
balance

recognise that mass is conserved, eg the mass of a lump of plasticine remains constant
regardless of the shape it is moulded into or whether it is divided up into smaller pieces ##

use uniform informal units to measure the mass of an object by counting the number of
units needed to obtain a level balance on a pan balance

» select an appropriate uniform informal unit to measure the mass of an object and justify
the choice (Problem Solving) s#

» explain the relationship between the mass of a unit and the number of units needed,
eg more toothpicks than pop sticks will be needed to balance the object
(Communicating, Reasoning) g*

record masses by referring to the number and type of uniform informal unit used =

compare two or more objects according to their masses using appropriate uniform informal
units

record comparisons of mass informally using drawings, humerals and words, and by
referring to the uniform informal units used

find differences in mass by measuring and comparing, eg 'The pencil has a mass equal to
three blocks and a pair of plastic scissors has a mass of six blocks, so the scissors are
three blocks heavier than the pencil'

» predict whether the number of units will be more or less when a different unit is used,
eg 'l will need more pop sticks than blocks as the pop sticks are lighter than the blocks'
(Reasoning) #*

» solve problems involving mass (Problem Solving) %

estimate mass by referring to the number and type of uniform informal unit used and check
by measuring

Background Information

In Stage 1, measuring mass using informal units enables students to develop some key
understandings of measurement. These include:

>

repeatedly using a unit as a measuring device
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> selecting an appropriate unit for a specific task
> appreciating that a common informal unit is necessary for comparing the masses of objects
> understanding that some units are unsatisfactory because they are not uniform, eg pebbles.

Students should appreciate that the pan balance has two functions: comparing the masses of
two objects and measuring the mass of an object by using a unit repeatedly as a measuring
device.

When students realise that changing the shape of an object does not alter its mass, they are
said to conserve the property of mass.

Language

Students should be able to communicate using the following language: mass, heavier, lighter,
about the same as, pan balance, (level) balance, measure, estimate.

'Hefting' is testing the weight of an object by lifting and balancing it. Where possible, students
can compare the weights of two objects by using their bodies to balance each object, eg holding
one object in each hand.

Refer also to language in Mass 1.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-12MG the sub-elements (and levels) of
Understanding units of measurement (UuM2-UuM®6) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

TIME 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses objects, diagrams and technology to explore mathematical problems MA1-2WM

> describes, compares and orders durations of events, and reads half- and quarter-hour time
MA1-13MG

CONTENT

Students:

Name and order months and seasons (ACMMG040)

* name and order the months of the year =

+ recall the number of days that there are in each month

* name and order the seasons, and name the months for each season

» describe the environmental characteristics of each season, eg 'Winter is cool and some
trees lose their leaves' (Communicating) =§-

» recognise that in some cultures seasonal changes mark the passing of time, eg the
flowering of plants and the migration patterns of animals are used by many peoples,
including Aboriginal people (Reasoning) % =4~ @&

» recognise that in countries in the northern hemisphere, the season is the opposite to
that being experienced in Australia at that time (Reasoning) &

Use a calendar to identify the date and determine the number of days in each month (AcMMG041)
+ identify a day and date using a conventional calendar =
» identify personally or culturally significant days (Communicating) @ &=

» identify the different uses of calendars in various communities (Communicating) @ J &

Tell time to the half-hour (ACMMG020)
+ read analog and digital clocks to the half-hour using the terms 'o'clock' and 'half past' =
+ describe the position of the hands on a clock for the half-hour g%

» explain why the hour hand on a clock is halfway between the two hour-markers when
the minute hand shows the half-hour (Communicating, Reasoning) ##

» describe everyday events with particular hour and half-hour times, eg 'We start school
at 9 o'clock' (Communicating)

» record hour and half-hour time on analog and digital clocks

Background Information

‘Timing' and 'telling time' are two different notions. The first relates to the duration of time and
the second is 'dial reading'. Both, however, assist students in understanding the passage of time
and its measurement.
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Duration

It is important in Stage 1 that students develop a sense of one hour, one minute and one
second through practical experiences, rather than simply recalling that there are 60 minutes in
an hour.

Telling Time

In Stage 1, 'telling time' focuses on reading the half-hour on both analog and digital clocks. An
important understanding is that when the minute hand shows the half-hour, the hour hand is
always halfway between two hour-markers. Students need to be aware that there is always
more than one way of expressing a particular time, eg

v

v v
seven | | thirty minutes | |half-past|
thirty past seven seven

Note: When writing digital time, two dots should separate hours and minutes, eg 9:30.

In Aboriginal communities, calendars may vary in accordance with local seasonal and
environmental changes, such as the flowering of plants and the migration patterns of animals,
or according to significant events in the local community. Consult with local communities
regarding specific local perspectives.

Language

Students should be able to communicate using the following language: calendar, days, date,
month, year, seasons, time, clock, analog, digital, hour hand, minute hand, o'clock, half past.

The terms 'hour hand' and ‘'minute hand', rather than 'big hand’ and 'little hand', should be used
to promote understanding of their respective functions.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-13MG the sub-elements (and levels) of Interpreting
fractions (InF1) and Measuring time (MeT2) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

TIME 2

OUTCOMES
A student:

>

describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

uses objects, diagrams and technology to explore mathematical problems MA1-2WM
supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

describes, compares and orders durations of events, and reads half- and quarter-hour time
MA1-13MG

CONTENT

Students:

Describe duration using months, weeks, days and hours (ACMMG021)

use a calendar to calculate the number of months, weeks or days until an upcoming event

estimate and measure the duration of an event using a repeated informal unit, eg the
number of times you can clap your hands while the teacher writes your name

» solve simple everyday problems about time and duration (Problem Solving) y#

» recognise that some cultures use informal units of time, eg the use of tidal change in
Aboriginal communities (Reasoning) g* X @&

compare and order the duration of events measured using a repeated informal unit,
eg 'lt takes me ten claps to write my name but only two claps to say my name'

use the terms 'hour', 'minute' and 'second’ g=

experience and recognise activities that have a duration of one hour, half an hour or a
quarter of an hour, one minute, and a few seconds ¢

» indicate when it is thought that an activity has continued for one hour, one minute or
one second (Reasoning)

» compare and discuss the relationship between time units, eg an hour is a longer time
than a minute (Communicating, Reasoning)

» make predictions about the duration of time remaining until a particular school activity
starts or finishes, eg the length of time until lunch begins (Reasoning)

Tell time to the quarter-hour using the language of 'past' and 'to' (ACMMG039)

read analog and digital clocks to the quarter-hour using the terms 'past’' and 'to’, eg 'lt is a
quarter past three', 'lt is a quarter to four' =

describe the position of the hands on a clock for quarter past and quarter to =
» describe the hands on a clock as turning in a 'clockwise' direction (Communicating) =

» associate the numerals 3, 6 and 9 with 15, 30 and 45 minutes and with the terms
‘quarter past', 'half past' and 'quarter to', respectively (Communicating) &=

identify which hour has just passed when the hour hand is not pointing to a numeral

record quarter-past and quarter-to time on analog and digital clocks
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Background Information

Refer to background information in Time 1.

Language

Students should be able to communicate using the following language: calendar, week, days,
date, month, time, clock, analog, digital, hour hand, minute hand, clockwise, numeral, hour,
minute, second, o'clock, half past, quarter past, quarter to.

Refer also to language in Time 1.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-13MG the sub-elements (and levels) of Interpreting
fractions (InF1) and Measuring time (MeT2-MeT3) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

THREE-DIMENSIONAL SPACE 1

OUTCOMES
A student:

>

describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

sorts, describes, represents and recognises familiar three-dimensional objects, including
cones, cubes, cylinders, spheres and prisms MA1-14MG

CONTENT

Students:

Recognise and classify familiar three-dimensional objects using obvious features (ACMMG022)

manipulate and describe familiar three-dimensional objects, including cones, cubes,
cylinders, spheres and prisms g=

identify and name familiar three-dimensional objects, including cones, cubes, cylinders,
spheres and prisms, from a collection of everyday objects ¢

» select an object from a description of its features, eg find an object with six square faces
(Reasoning)

use the terms 'surface’, 'flat surface’ and ‘curved surface' in describing familiar three-
dimensional objects %

» identify the type and number of flat and curved surfaces of three-dimensional objects,
eg 'This prism has eight flat surfaces', 'A cone has two surfaces: one is a flat surface
and the other is a curved surface' (Reasoning) 4=

use the term ‘face’ to describe the flat surfaces of three-dimensional objects with straight
edges, including squares, rectangles and triangles =

» distinguish between ‘flat surfaces' and ‘curved surfaces' and between ‘flat surfaces' and
‘faces' when describing three-dimensional objects (Communicating) %

sort familiar three-dimensional objects according to obvious features, eg 'All these objects
have curved surfaces' ##

select and name a familiar three-dimensional object from a description of its features,
eg find an object with six square faces g% #*#

recognise that three-dimensional objects look different from different vantage points

identify cones, cubes, cylinders and prisms when drawn in different orientations, eg
cones

recognise familiar three-dimensional objects from pictures and photographs, and in the
environment

Background Information

In Stage 1, students begin to explore three-dimensional objects in greater detail. They continue
to describe the objects using their own language and are introduced to some formal language.
Developing and retaining mental images of objects is an important skill for these students.
Manipulation of a variety of real three-dimensional objects and two-dimensional shapes in the
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classroom, the playground and outside the school is crucial to the development of appropriate
levels of language and representation.

A cube is a special prism in which all faces are squares. In Stage 1, students do not need to be
made aware of this classification.

Language

Students should be able to communicate using the following language: object, cone, cube,
cylinder, sphere, prism, surface, flat surface, curved surface, face.

In geometry, the term 'face' refers to a flat surface with only straight edges, as in prisms and
pyramids, eg a cube has six faces. Curved surfaces, such as those found in cones, cylinders
and spheres, are not classified as faces. Similarly, flat surfaces with curved boundaries, such as
the circular surfaces of cones and cylinders, are not faces.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-14MG the sub-elements (and levels) of
Understanding geometric properties (UGP1-UGP3) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

THREE-DIMENSIONAL SPACE 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> sorts, describes, represents and recognises familiar three-dimensional objects, including
cones, cubes, cylinders, spheres and prisms MA1-14MG

CONTENT

Students:
Describe the features of three-dimensional objects (ACMMG043)

» use the terms 'flat surface’, 'curved surface’, 'face’, 'edge’ and 'vertex' appropriately when
describing three-dimensional objects =

» describe the number of flat surfaces, curved surfaces, faces, edges and vertices of
three-dimensional objects using materials, pictures and actions, eg 'A cylinder has two
flat surfaces, one curved surface, no faces, no edges and no vertices', 'This prism has
5 faces, 9 edges and 6 vertices' (Communicating) 4=

« distinguish between objects, which are 'three-dimensional’ (3D), and shapes, which are
‘two-dimensional' (2D), and describe the differences informally, eg ‘This is a two-
dimensional shape because it is flat' §=

» relate the terms 'two-dimensional' and 'three-dimensional' to their use in everyday
situations, eg a photograph is two-dimensional and a sculpture is three-dimensional
(Communicating, Reasoning)

* recognise that flat surfaces of three-dimensional objects are two-dimensional shapes and
name the shapes of these surfaces

+ sort three-dimensional objects according to particular attributes, eg the shape of the
surfaces

» explain the attribute or multiple attributes used when sorting three-dimensional objects
(Communicating, Reasoning)

+ represent three-dimensional objects, including landmarks, by making simple models or by
drawing or painting %

» choose a variety of materials to represent three-dimensional objects, including digital
technologies (Communicating) =]

» explain or demonstrate how a simple model was made (Communicating, Reasoning)

Background Information

Refer to background information in Three-Dimensional Space 1.

Language

Students should be able to communicate using the following language: object, shape, two-
dimensional shape (2D shape), three-dimensional object (3D object), cone, cube, cylinder,
sphere, prism, surface, flat surface, curved surface, face, edge, vertex (vertices).

The term 'vertex' (plural: vertices) refers to the point where three or more faces of a three-
dimensional object meet (or where two straight sides of a two-dimensional shape meet).
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In geometry, the term 'edge’ refers to the interval (straight line) formed where two faces of a
three-dimensional object meet.

Refer also to language in Three-Dimensional Space 1.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-14MG the sub-elements (and levels) of
Understanding geometric properties (UGP2-UGP3) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

TWO-DIMENSIONAL SPACE 1

OUTCOMES
A student:

>

describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

manipulates, sorts, represents, describes and explores two-dimensional shapes, including
quadrilaterals, pentagons, hexagons and octagons MA1-15MG

CONTENT

Students:

Recognise and classify familiar two-dimensional shapes using obvious features (ACMMG022)

identify vertical and horizontal lines in pictures and the environment and use the terms
‘vertical' and ‘horizontal' to describe such lines =

» relate the terms 'vertical' and 'horizontal’ to 'portrait’ and ‘landscape’ page orientation,
respectively, when using digital technologies (Communicating) % y*

identify parallel lines in pictures and the environment and use the term ‘parallel’ to describe
such lines g

» recognise that parallel lines can occur in orientations other than vertical and horizontal
(Reasoning)

» give everyday examples of parallel lines, eg railway tracks (Reasoning)

manipulate, compare and describe features of two-dimensional shapes, including triangles,
guadrilaterals, pentagons, hexagons and octagons

» describe features of two-dimensional shapes using the terms 'side’ and 'vertex'
(Communicating) =

sort two-dimensional shapes by a given attribute, eg by the number of sides or vertices

» explain the attribute used when sorting two-dimensional shapes (Communicating,
Reasoning)

identify and name two-dimensional shapes presented in different orientations according to
their number of sides, including using the terms 'triangle’, 'quadrilateral’, 'pentagon’,
'hexagon' and 'octagon’, eg

QOO Qﬁ@@

quadrilaterals hexagons

» recognise that the name of a shape does not change when the shape changes its
orientation in space, eg a square turned on its vertex is still a square

(Communicating, Reasoning)

» select a shape from a description of its features (Reasoning) =

» recognise that shapes with the same name may have sides of equal or different lengths
(Reasoning)
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* recognise that rectangles and squares are quadrilaterals

» identify and name shapes embedded in pictures, designs and the environment,
eg in Aboriginal art %

» use computer drawing tools to outline shapes embedded in a digital picture or design
(Communicating) m=

Background Information

Manipulation of a variety of real objects and shapes is crucial to the development of appropriate
levels of visualisation, language and representation.

The skills of discussing, representing and visualising three-dimensional objects and two-
dimensional shapes are developing in Stage 1 and must be fostered through practical activities
and communication. It is important that students have experience involving a broad range and
variety of objects and shapes in order to develop flexible mental images and language.

Students need to be able to recognise shapes presented in different orientations. They need to
develop an understanding that changing the orientation of a shape does not change its features
or its name. In addition, students should have experiences identifying both regular and irregular
shapes, although it is not expected that students understand or distinguish between regular and
irregular shapes in Stage 1. Regular shapes have all sides and all angles equal.

Many shapes used in Aboriginal art are used with specific meanings. Local Aboriginal
communities and many education consultants can provide examples. Further exploration of
such meanings could be incorporated in students' studies within the Creative Arts Key Learning
Area.

Language

Students should be able to communicate using the following language: shape, circle, triangle,
quadrilateral, square, rectangle, pentagon, hexagon, octagon, orientation, features, side, vertex
(vertices), vertical, horizontal, portrait (orientation), landscape (orientation), parallel.

The term 'vertex' (plural: vertices) refers to the point where two straight sides of a two-
dimensional shape meet (or where three or more faces of a three-dimensional object meet).

The term 'shape’ refers to a two-dimensional figure. The term 'object’ refers to a three-
dimensional figure.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-15MG the sub-elements (and levels) of
Understanding geometric properties (UGP2) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

TWO-DIMENSIONAL SPACE 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> manipulates, sorts, represents, describes and explores two-dimensional shapes, including
quadrilaterals, pentagons, hexagons and octagons MA1-15MG

CONTENT

Students:

Describe and draw two-dimensional shapes, with and without the use of digital technologies
(ACMMG042)

* use the term 'two-dimensional' to describe plane (flat) shapes =

* make representations of two-dimensional shapes in different orientations using concrete
materials

» combine and split single shapes and arrangements of shapes to form new shapes,
eg create a hexagon from six triangles (Communicating) g*

+ draw and name two-dimensional shapes in different orientations, with and without the use of
digital technologies =]

» recognise that the name of a shape does not change if its size or orientation in space is
changed (Reasoning)

Investigate the effect of one-step slides and flips, with and without the use of digital
technologies (ACMMG045)

+ identify a one-step slide or flip of a single shape and use the terms 'slide’ and 'flip' to
describe the movement of the shape §=

+ perform a one-step slide or flip with a single shape

» recognise that sliding or flipping a shape does not change its size or features
(Reasoning)

» describe the result of a one-step slide or flip of a shape, eg 'When | flip the shape, it is
the same but backwards' (Communicating) 5=

* record the result of performing one-step slides and flips, with and without the use of digital
technologies @]

» copy and manipulate a shape using the computer functions for slide and flip
(Communicating) =]

* make designs with line symmetry using paper-folding, pattern blocks, drawings and
paintings €»

» recognise the connection between line symmetry and performing a flip (Reasoning) y#

Identify and describe half-turns and quarter-turns (ACMMG046)

+ identify full-, half- and quarter-turns of a single shape and use the terms 'turn’, ‘full-turn’,
'half-turn' and 'quarter-turn' to describe the movement of the shape =

» identify and describe amounts of turn using the terms 'clockwise' and 'anti-clockwise' 5=
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+ perform full-, half- and quarter-turns with a single shape
» recognise that turning a shape does not change its size or features (Reasoning)

» describe the result of a turn of a shape, eg 'When the shape does a half-turn, it is the
same but upside-down' (Communicating) ¢=

» record the result of performing full-, half- and quarter-turns of a shape, with and without the
use of digital technologies

» copy and manipulate a shape using the computer function for turn (Communicating) m=]

» determine the number of half-turns required for a full-turn and the number of quarter-turns
required for a full-turn

» connect the use of quarter- and half-turns to the turn of the minute hand on a clock for
the passing of quarter- and half-hours (Communicating, Reasoning) z*

Background Information

In Stage 1, students need to have experiences involving directions and turning. Discussions
about what represents a 'full-turn’, a 'half-turn' and a 'quarter-turn’ will be necessary. Relating
this information to students physically may be helpful, eg by playing games such as 'Simon
Says' with Simon saying to make turns.

Digital technologies such as computer drawing tools may use the terms 'move’, 'rotate' and 'flip
horizontal', or various other terms, to describe transformations. The icons for these functions
may assist students in locating the required transformations.

Language

Students should be able to communicate using the following language: shape, two-dimensional
shape (2D shape), circle, triangle, quadrilateral, square, rectangle, pentagon, hexagon,
octagon, orientation, features, symmetry, slide, flip, turn, full-turn, half-turn, quarter-turn,
clockwise, anti-clockwise.

In Stage 1, students refer to the transformations of shapes using the terms 'slide’, 'flip' and 'turn'.
While in Stage 2, students are expected to use the terms 'translate’, 'reflect' and 'rotate’,
respectively.

Linking the vocabulary of half-turns and quarter-turns to students' experiences with clocks may
be of benefit.

A shape is said to have line symmetry if matching parts are produced when it is folded along a
line of symmetry. Each part represents the 'mirror image' of the other.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-15MG the sub-elements (and levels) of Interpreting
fractions (InF1) and Understanding geometric properties (UGP2-UPG4) describe
observable behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 1

POSITION 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> represents and describes the positions of objects in everyday situations and on maps
MA1-16MG

CONTENT

Students:
Give and follow directions to familiar locations (ACMMG023)

+ use the terms 'left' and 'right' to describe the positions of objects in relation to themselves
and from the perspective of a person facing in the opposite direction, eg 'The ball is on her

left' g=

» give and follow directions, including directions involving turns to the left and right, to move
between familiar locations, eg within the classroom or school

» use amounts of turn (full and half) to describe direction (Communicating) =

+ give and follow instructions to position objects in models and drawings, eg 'Draw the bird
between the two trees' g=

» give and follow simple directions using a diagram or description (Communicating) =
* describe the path from one location to another on drawings %
» use a diagram to give simple directions (Communicating)

» create a path from one location to another using computer software (Communicating)

=

Background Information

Being able to describe the relative positions of objects in a picture or diagram requires
interpretation of a two-dimensional representation.

Locations that are familiar to Aboriginal students may not be limited to their home environments
and may also include other locations within the community, eg local landmarks and
organisations.

Language

Students should be able to communicate using the following language: position, left, right,
directions, turn.

In Early Stage 1, students used the terms 'left' and 'right' to describe position in relation to
themselves. In Stage 1, students use the terms 'left' and 'right' to describe position from the
perspective of a person facing in the opposite direction.

Mathematics K-10 Syllabus 123



MEASUREMENT AND GEOMETRY STAGE 1

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-16MG the sub-elements (and levels) of Interpreting
fractions (InF1) and Positioning and locating (PoL2-PoL3) describe observable behaviours
that can aid teachers in making evidence-based decisions about student development and
future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.

Mathematics K-10 Syllabus 124


http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=
http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=

MEASUREMENT AND GEOMETRY STAGE 1

POSITION 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> represents and describes the positions of objects in everyday situations and on maps
MA1-16MG

CONTENT

Students:

Interpret simple maps of familiar locations and identify the relative positions of key features
(ACMMG044)

* interpret simple maps by identifying objects in different locations, eg find a classroom on a
school plan map =

+ describe the positions of objects in models, photographs and drawings g%

» give reasons when answering questions about the positions of objects (Communicating,
Reasoning) ##

+ make simple models from memory, photographs, drawings or descriptions, eg students
make a model of their classroom

» use knowledge of positions in real-world contexts to re-create models (Communicating)
+ draw a sketch of a simple model

» use drawings to represent the positions of objects along a path =

Background Information

Making models and drawing simple sketches of their models is the focus for students in

Stage 1. Students usually concentrate on the relative positions of objects in their sketches.
Representing the relative size of objects is difficult and will be refined over time, leading to the
development of scale drawings in later stages. Accepting students' representations in models
and sketches is important.

Language

Students should be able to communicate using the following language: position, location, map,
path.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-16MG the sub-elements (and levels) of Positioning
and locating (PoL2-PoL3) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 1

DATA 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> gathers and organises data, displays data in lists, tables and picture graphs, and interprets
the results MA1-17SP

CONTENT

Students:
Choose simple questions and gather responses (ACMSP262)
* investigate a matter of interest by choosing suitable questions to obtain appropriate data

+ gather data and track what has been counted by using concrete materials, tally marks,
words or symbols ¢=

Represent data with objects and drawings where one object or drawing represents one data
value and describe the displays (ACMSP263)

* use concrete materials or pictures of objects as symbols to create data displays where one
object or picture represents one data value (one-to-one correspondence), eg use different-
coloured blocks to represent different-coloured cars ##

» record a data display created from concrete materials or pictures of objects
(Communicating)

* interpret information presented in data displays where one object, picture or drawing
represents one data value, eg weather charts

» describe information presented in simple data displays using comparative language
such as 'more than' and 'less than', eg "There were more black cars than red cars’
(Communicating, Reasoning) =

» explain interpretations of information presented in data displays, eg '‘More children like
dogs because there are more dog pictures than cat pictures' (Communicating,
Reasoning)

» write a simple sentence to describe data in a display, eg 'The most popular fruit snack is
an apple' (Communicating) 4=

Background Information

In Stage 1, students are introduced to the abstract notion of representing an object with a
different object, picture or drawing.

It is important that each object in a three-dimensional graph represents one object, except in the
case where items are used in pairs, eg shoes. One object can also represent an idea, such as a
person's preference.

When collecting information to investigate a question, students can develop simple ways of
recording. Some methods include placing blocks or counters in a line, colouring squares on grid
paper, and using tally marks.
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A single mark in a tally represents one observation. Tally marks are usually drawn in groups of
five. The first four marks are vertical, with the fifth mark drawn diagonally through the first four to

make counting more efficient, eg | | | represents 3, H"\L represents 5,

H‘LL | | | | represents 9.

Language

Students should be able to communicate using the following language: information, data,
collect, gather, display, objects, symbol, tally mark, picture, row.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-17SP the sub-elements (and levels) of Interpreting
and representing data (IRD1-IRD2) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 1

DATA 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> uses objects, diagrams and technology to explore mathematical problems MA1-2WM
> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> gathers and organises data, displays data in lists, tables and picture graphs, and interprets
the results MA1-17SP

CONTENT

Students:

Identify a question of interest based on one categorical variable and gather data relevant to the
guestion (ACMSP048)

* pose suitable questions that will elicit categorical answers and gather the data, eg 'Which
school sport is the most popular with our class members?', 'How did each student in our
class get to school today?' g=

» predict the likely responses within data to be collected (Reasoning)

» determine what data to gather in order to investigate a question of interest, eg colour,
mode of transport, gender, type of animal, sport (Problem Solving) ##

Collect, check and classify data (ACMSP049)

« collect data on familiar topics through questioning, eg 'How many students are in our class
each day this week?' g=

» use tally marks to assist with data collection (Communicating)

+ identify categories of data and use them to sort data, eg sort data collected on attendance
by day of the week and into boys and girls present = g#

Create displays of data using lists, tables and picture graphs and interpret them (ACMSP050)

* represent data in a picture graph using a baseline, equal spacing, same-sized symbols and
a key indicating one-to-one correspondence

» identify misleading representations of data in a picture graph, eg where the symbol
used to represent one item is shown in different sizes or where symbols are not equally
spaced (Reasoning) ## 5%

» use digital technologies to create picture graphs (Communicating) =]
« display data using lists and tables 4=

» use displays to communicate information gathered in other learning areas, eg data
gathered in a unit on families or local places (Communicating) &= & & *

* interpret information presented in lists, tables and picture graphs

» describe data displayed in simple tables and picture graphs found in books and created
by other students (Communicating) 4=

» record observations based on tables and picture graphs developed from collected data 4=
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Background Information

Categorical variables can be separated into distinct groups or categories, eg the different
colours of smarties in a box, the types of favourite fruit of class members.

A key indicating one-to-one correspondence in a picture graph uses one symbol to represent

one responsef/item, eg =1 flower.

Language

Students should be able to communicate using the following language: information, data,
collect, gather, category, display, symbol, tally mark, picture graph, list, table, equal spacing,
key, baseline.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-17SP the sub-elements (and levels) of Interpreting
and representing data (IRD1-IRD3) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 1

CHANCE 1

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> supports conclusions by explaining or demonstrating how answers were obtained MA1-3WM

> recognises and describes the element of chance in everyday events MA1-18SP

CONTENT

Students:

Identify outcomes of familiar events involving chance and describe them using everyday
language, such as 'will happen’, ‘won't happen' or 'might happen' (ACMSP024)

+ identify possible outcomes of familiar activities and events, eg the activities that might
happen if the class is asked to sit on the floor in a circle

* use everyday language to describe the possible outcomes of familiar activities and events,
eg 'will happen’, 'might happen’, ‘won't happen’, '‘probably’ ¢=

Background Information

Students should be encouraged to recognise that, because of the element of chance, their
predictions will not always be proven true.

When discussing certainty, there are two extremes: events that are certain to happen and those
that are certain not to happen. Words such as 'might’, 'may' and 'possible’ are used to describe
events between these two extremes.

Language

Students should be able to communicate using the following language: will happen, might
happen, won't happen, probably.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-18SP the sub-elements (and levels) of
Understanding chance (UnC1) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 1

CHANCE 2

OUTCOMES
A student:

> describes mathematical situations and methods using everyday and some mathematical
language, actions, materials, diagrams and symbols MA1-1WM

> recognises and describes the element of chance in everyday events MA1-18SP

CONTENT

Students:
Identify practical activities and everyday events that involve chance (ACMSP047)

» recognise and describe the element of chance in familiar activities and events, eg 'l might
play with my friend after school' 4=

» predict what might occur during the next lesson or in the near future, eg 'How many
people might come to your party?', 'How likely is it to rain if there are no clouds in the
sky?' (Communicating, Reasoning)

Describe outcomes as 'likely' or 'unlikely' and identify some events as 'certain’ or ‘impossible’
(ACMSP047)

+ describe possible outcomes in everyday activities and events as being 'likely' or 'unlikely' to
happen &% »*

+ compare familiar activities and events and describe them as being 'likely' or ‘unlikely' to
happen ¢=

+ identify and distinguish between 'possible’ and 'impossible’ events

» describe familiar events as being 'possible’ or 'impossible’, eg 't is possible that it will
rain today’, 'It is impossible to roll a standard six-sided die and get a 7' (Communicating)

+ identify and distinguish between 'certain’ and 'uncertain' events

» describe familiar situations as being certain or uncertain, eg ‘It is uncertain what the
weather will be like tomorrow', 'It is certain that tomorrow is Saturday' (Communicating)

Background Information

Refer to background information in Chance 1.

Language

Students should be able to communicate using the following language: chance, certain,
uncertain, possible, impossible, likely, unlikely.

The meaning of 'uncertain’ is 'not certain' — it does not mean 'impossible'.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA1-18SP the sub-elements (and levels) of
Understanding chance (UnC1-UnC2) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STAGE 2
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WHOLE NUMBERS 1

OUTCOMES
A student:

>

uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

checks the accuracy of a statement and explains the reasoning used MA2-3WM

applies place value to order, read and represent numbers of up to five digits MA2-4NA

CONTENT

Students:

Recognise, model, represent and order numbers to at least 10 000 (ACMNA052)

represent numbers of up to four digits using objects, words, numerals and digital displays
[~

» make the largest and smallest number from four given digits (Communicating) ##
identify the number before and after a given two-, three- or four-digit number

» describe the number before as 'one less than' and the number after as 'one more than'
a given number (Communicating) 4=

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

arrange numbers of up to four digits in ascending and descending order

» use place value to compare and explain the relative size of four-digit numbers
(Communicating, Reasoning)

use the terms and symbols for 'is less than' (<) and 'is greater than' (>>) to show the
relationship between two numbers =

Apply place value to partition, rearrange and regroup numbers to at least 10 000 to assist
calculations and solve problems (ACMNA053)

apply an understanding of place value and the role of zero to read, write and order numbers
of up to four digits 4=

» interpret four-digit numbers used in everyday contexts (Problem Solving) %

use place value to partition numbers of up to four digits, eg 3265 as 3 groups of one
thousand, 2 groups of one hundred, 6 groups of ten and 5 ones

state the 'place value' of digits in numbers of up to four digits, eg 'In the number 3426, the
place value of the "4" is 400 or 4 hundreds'

record numbers of up to four digits using place value, eg 5429 = 5000 + 400 + 20 + 9

partition numbers of up to four digits in non-standard forms, eg 3265 as 32 hundreds and
65 ones #*

round numbers to the nearest ten, hundred or thousand
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Background Information

The place value of digits in various numerals should be investigated. Students should
understand, for example, that the '5' in 35 represents 5 ones, but the '5' in 53 represents 50 or 5
tens.

Language

Students should be able to communicate using the following language: number before, number
after, more than, greater than, less than, largest number, smallest number, ascending order,
descending order, digit, zero, ones, groups of ten, tens, groups of one hundred, hundreds,
groups of one thousand, thousands, place value, round to.

The word 'and' is used between the hundreds and the tens when reading and writing a number
in words, but not in other places, eg 3568 is read as 'three thousand, five hundred and sixty-
eight'.

The word 'round' has different meanings in different contexts, eg 'The plate is round', 'Round
23 to the nearest ten'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-4NA the sub-elements (and levels) of Quantifying
numbers (QUN8-QuN10) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 2

WHOLE NUMBERS 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> applies place value to order, read and represent numbers of up to five digits MA2-4NA

CONTENT

Students:

Recognise, represent and order numbers to at least tens of thousands (ACMNA072)

+ apply an understanding of place value to read and write numbers of up to five digits
+ arrange numbers of up to five digits in ascending and descending order

+ state the place value of digits in numbers of up to five digits 4=

» pose and answer questions that extend understanding of numbers, eg 'What happens if
| rearrange the digits in the number 12 345?', '"How can | rearrange the digits to make
the largest number?' (Communicating, Reasoning) 4= #*

+ use place value to partition numbers of up to five digits and recognise this as 'expanded
notation’, eg 67 012 is 60 000 + 7000 + 10 + 2

+ partition numbers of up to five digits in non-standard forms, eg 67 000 as 50 000 + 17 000
ﬂ-ﬂ
* round numbers to the nearest ten, hundred, thousand or ten thousand

Background Information

The convention for writing numbers of more than four digits requires that numerals have a
space (and not a comma) to the left of each group of three digits when counting from the units
column, eg 16 234. No space is used in a four-digit number, eg 6234.

Language

Students should be able to communicate using the following language: largest number, smallest
number, ascending order, descending order, digit, ones, tens, hundreds, thousands, tens of
thousands, place value, expanded notation, round to.

Refer also to language in Whole Numbers 1.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-4NA the sub-elements (and levels) of Quantifying
numbers (QuUN10) describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 2

ADDITION AND SUBTRACTION 1

OUTCOMES
A student:

>

uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

checks the accuracy of a statement and explains the reasoning used MA2-3WM

uses mental and written strategies for addition and subtraction involving two-, three-, four-
and five-digit numbers MA2-5NA

CONTENT

Students:

Recall addition facts for single-digit numbers and related subtraction facts to develop
increasingly efficient mental strategies for computation (ACMNAO055)

add three or more single-digit numbers

model and apply the associative property of addition to aid mental computation,
eg2+3+8=2+8+3=10+3=13

apply known single-digit addition and subtraction facts to mental strategies for addition and
subtraction of two-, three- and four-digit numbers, including: %

— the jump strategy on an empty number line, eg 823 + 56: 823 + 50 = 873,
873 +6 =879

— the split strategy, eg 23 + 35: 20+ 30 + 3+ 5 =58

— the compensation strategy, eg 63 + 29: 63 + 30 = 93, subtract 1 to obtain 92

— using patterns to extend number facts, eg 500 — 200: 5 - 2 = 3, so 500 — 200 = 300
— bridging the decades, eg 34 + 26: 34 + 6 = 40, 40 + 20 = 60

— changing the order of addends to form multiples of 10, eg 16 + 8 + 4: add 16 to 4
first

— using place value to partition numbers, eg 2500 + 670: 2500 + 600 + 70 = 3170

— partitioning numbers in non-standard forms, eg 500 + 670: 670 = 500 + 170, so
500 + 670 =500 + 500 + 170, which is 1000 + 170 = 1170

» choose and apply efficient strategies for addition and subtraction (Problem Solving)
» discuss and compare different methods of addition and subtraction (Communicating)

use concrete materials to model the addition and subtraction of two or more numbers, with
and without trading, and record the method used
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* select, use and record a variety of mental strategies to solve addition and subtraction
problems, including word problems, with numbers of up to four digits b

» (give a reasonable estimate for a problem, explain how the estimate was obtained, and
check the solution (Communicating, Reasoning) ##

» use the equals sign to record equivalent number sentences involving addition and
subtraction and so to mean 'is the same as', rather than to mean to perform an operation,
eg32-13=30-11

» check given number sentences to determine if they are true or false and explain why,
eg'ls 39 — 12 =15 + 11 true? Why or why not?' (Communicating, Reasoning) z#

Recognise and explain the connection between addition and subtraction (ACMNA054)
* demonstrate how addition and subtraction are inverse operations

» explain and check solutions to problems, including by using the inverse operation z*

Represent money values in multiple ways and count the change required for simple
transactions to the nearest five cents (ACMNA059)

+ calculate equivalent amounts of money using different denominations, eg 70 cents can be
made up of three 20-cent coins and a 10-cent coin, or two 20-cent coins and three 10-cent
coins, etc ¥

+ perform simple calculations with money, including finding change, and round to the nearest
five cents i %

» calculate mentally to give change

Background Information

An inverse operation is an operation that reverses the effect of the original operation. Addition
and subtraction are inverse operations; multiplication and division are inverse operations.

In Stage 2, it is important that students apply and extend their repertoire of mental strategies for
addition and subtraction. The use of concrete materials to model the addition and subtraction of
two or more numbers, with and without trading, is intended to provide a foundation for the
introduction of the formal algorithm in Addition and Subtraction 2.

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
(except for electronic transactions), eg

$5.36, $5.37 round to $5.35
$5.38, $5.39, $5.41, $5.42 round to $5.40
$5.43, $5.44 round to $5.45.

Language

Students should be able to communicate using the following language: plus, add, addition,
minus, the difference between, subtract, subtraction, equals, is equal to, is the same as, number
sentence, empty number line, strategy, digit, estimate, round to.

Students need to understand the different uses for the = sign, eg 4 + 1 = 5, where the = sign
indicates that the right side of the number sentence contains 'the answer' and should be read to
mean 'equals’, compared to a statement of equality such as 4 + 1 = 3 + 2, where the = sign
should be read to mean 'is the same as'.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-5NA the sub-elements (and levels) of Quantifying
numbers (QUN9-QuN10), Additive strategies (AdS6-AdS8), Understanding money (UnM4-
UnM7) and Number patterns and algebraic thinking (NPA4-NPA5) describe observable
behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 2

ADDITION AND SUBTRACTION 2

OUTCOMES
A student:

>

uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

checks the accuracy of a statement and explains the reasoning used MA2-3WM

uses mental and written strategies for addition and subtraction involving two-, three-, four-
and five-digit numbers MA2-5NA

CONTENT

Students:

Apply place value to partition, rearrange and regroup numbers to at least tens of thousands to
assist calculations and solve problems (ACMNA073)

select, use and record a variety of mental strategies to solve addition and subtraction
problems, including word problems, with numbers of up to and including five

digits, eg 159 + 23: 'l added 20 to 159 to get 179, then | added 3 more to get 182, or use an
empty number line:

+20 +3

/\/\.

159 179 18

» pose simple addition and subtraction problems and apply appropriate strategies to solve
them (Communicating, Problem Solving) g*

use a formal written algorithm to record addition and subtraction calculations involving two-,
three-, four- and five-digit numbers, eg

134+ 2459+ 568- 1352+ 37049 -
235 138 322 168 9285

&

solve problems involving purchases and the calculation of change to the nearest five cents,
with and without the use of digital technologies (ACMNA080)

solve addition and subtraction problems involving money, with and without the use of digital
technologies #*

» use a variety of strategies to solve unfamiliar problems involving money
(Communicating, Problem Solving) #* %

» reflect on their chosen method of solution for a money problem, considering whether it
can be improved (Communicating, Reasoning) #* i

calculate change and round to the nearest five cents #* 3

use estimation to check the reasonableness of solutions to addition and subtraction
problems, including those involving money
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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.

When developing a formal written algorithm, it will be necessary to sequence the examples to
cover the range of possibilities, which include questions without trading, questions with trading
in one or more places, and questions with one or more zeros in the first number.

This example shows a suitable layout for the decomposition method:

2456 -
1385
1071

Language

Students should be able to communicate using the following language: plus, add, addition,
minus, the difference between, subtract, subtraction, equals, is equal to, empty number line,
strategy, digit, estimate, round to, change (noun, in transactions of money).

Word problems requiring subtraction usually fall into two types - either 'take away' or
‘comparison’.

Take away — How many remain after some are removed?
eg 'l have 30 apples in a box and give away 12. How many apples do | have left in the box?'

Comparison — How many more need to be added to a group? What is the difference between
two groups?

eg 'l have 18 apples. How many more apples do | need to have 30 apples in total?', ‘Mary has
30 apples and | have 12 apples. How many more apples than me does Mary have?'

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 phrasing in relation to subtraction problems, eg '10 take away 9' should give
a response different from that for '10 was taken away from 9'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-5NA the sub-elements (and levels) of Quantifying
numbers (QUN10-QuN11), Additive strategies (AdS7-AdS8), Understanding money (UnM4-
UnM7) and Number patterns and algebraic thinking (NPA5) describe observable behaviours
that can aid teachers in making evidence-based decisions about student development and
future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 2

MULTIPLICATION AND DIVISION 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> uses mental and informal written strategies for multiplication and division MA2-6NA

CONTENT

Students:

Recall multiplication facts of two, three, five and ten and related division facts (ACMNA056)

« count by twos, threes, fives or tens using skip counting

* use mental strategies to recall multiplication facts for multiples of two, three, five and ten

» relate 'doubling’ to multiplication facts for multiples of two, eg 'Double three is six’
(Reasoning) ¢

* recognise and use the symbols for multiplied by (%), divided by (=) and equals (=) 4=
+ link multiplication and division facts using groups or arrays, eg

o0 ®@® 3rowsof4dis12 3x4=12
®® 00 4columnsof3is12 4x3=12
000 Dsharedinto3rowsis4  12+3=4

12 shared into 4 columns is 3 12+4 =3

» explain why a rectangular array can be read as a division in two ways by forming
vertical or horizontal groups, eg 12 +~ 3 =4 or 12 + 4 = 3 (Communicating, Reasoning)

&

* model and apply the commutative property of multiplication,eg 5 x 8 =8 x5

Represent and solve problems involving multiplication using efficient mental and written
strategies and appropriate digital technologies (ACMNA057)

* use mental strategies to multiply a one-digit number by a multiple of 10, including: y#
— repeated addition, eg 3 x 20: 20 + 20 + 20 = 60
— using place value concepts, eg 3 x 20: 3 X 2 tens = 6 tens = 60
— factorising the multiple of 10, eg 3 X 20: 3 x 2 x 10 =6 x 10 = 60

» apply the inverse relationship of multiplication and division to justify answers,
eg 12 + 3is 4 because 4 x 3 = 12 (Reasoning) #*

+ select, use and record a variety of mental strategies, and appropriate digital technologies, to
solve simple multiplication problems g* ¢ m=

» pose multiplication problems and apply appropriate strategies to solve them
(Communicating, Problem Solving) ## ¢=

» explain how an answer was obtained and compare their own method of solution with
the methods of other students (Communicating, Reasoning) z*
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» explain problem-solving strategies using language, actions, materials and drawings
(Communicating, Problem Solving) 4=

» describe methods used in solving multiplication problems (Communicating) ¢=

Background Information

In Stage 2, the emphasis in multiplication and division is on students developing mental
strategies and using their own (informal) methods for recording their strategies. Comparing their
own method of solution with the methods of other students 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 x 10 by
also memorising multiples of numbers such as 11, 12, 15, 20 and 25.

An inverse operation is an operation that reverses the effect of the original operation. Addition
and subtraction are inverse operations; multiplication and division are inverse operations.

The use of digital technologies includes the use of calculators.

Language

Students should be able to communicate using the following language: group, row, column,
horizontal, vertical, array, multiply, multiplied by, multiplication, multiplication facts, double,
shared between, divide, divided by, division, equals, strategy, digit, number chart.

When beginning to build and read multiplication facts 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 facts, they may use less language. For example, ‘five rows
(or groups) of three' becomes 'five 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.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-6NA the sub-elements (and levels) of Multiplicative
strategies (MuS2-MuS6) and Number patterns and algebraic thinking (NPA5-NPAG)
describe observable behaviours that can aid teachers in making evidence-based decisions
about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 2

MULTIPLICATION AND DIVISION 2

OUTCOMES
A student:

>

uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

checks the accuracy of a statement and explains the reasoning used MA2-3WM

uses mental and informal written strategies for multiplication and division MA2-6NA

CONTENT

Students:

Recall multiplication facts up to 10 x 10 and related division facts (ACMNA075)

count by fours, sixes, sevens, eights and nines using skip counting

use the term 'product’ to describe the result of multiplying two or more numbers, eg 'The
product of 5 and 6 is 30" g=

use mental strategies to build multiplication facts to at least 10 x 10, including: ##
— using the commutative property of multiplication,eg 7 x 9 =9x 7

— using known facts to work out unknown facts, eg 5 x 7 is 35, so 6 x 7 is 7 more,
which is 42

— using doubling and repeated doubling as a strategy to multiply by 2, 4 and 8,
eg 7 x 8 is double 7, double again and then double again

— using the relationship between multiplication facts, eg the multiplication facts for
6 are double the multiplication facts for 3

— factorising one number, eg 5 x 8 is the same as 5 x 2 x 4, which becomes 10 x 4
recall multiplication facts up to 10 x 10, including zero facts, with automaticity
find 'multiples’ for a given whole number, eg the multiples of 4 are 4, 8, 12, 16, ...

relate multiplication facts to their inverse division facts, eg 6 x 4 = 24,s0 24 +~ 6 = 4 and
24 =4 =6
determine ‘factors' for a given whole number, eg the factors of 12 are 1, 2, 3, 4, 6, 12

use the equals sign to record equivalent number relationships involving multiplication, and
to mean 'is the same as', rather than to mean to perform an operation,eg4 x 3 =6 X 2 ¢

» connect number relationships involving multiplication to factors of a number,
eg 'Since 4 x 3 =6 x 2, then 4, 3, 2 and 6 are factors of 12' (Communicating,
Reasoning)

» check number sentences to determine if they are true or false and explain why,
eg'ls 7 x 5 =8 x 4 true? Why or why not?' (Communicating, Reasoning) ##

Develop efficient mental and written strategies, and use appropriate digital technologies, for
multiplication and for division where there is no remainder (ACMNA076)

multiply three or more single-digit numbers, eg5 x 3 X 6
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» model and apply the associative property of multiplication to aid mental computation,
eg2x3x5=2x5x3=10x3=30

» make generalisations about numbers and number relationships, eg 'lt doesn't matter
what order you multiply two numbers in because the answer is always the same’
(Communicating, Reasoning) #*

» use mental and informal written strategies to multiply a two-digit number by a one-digit
number, including: g#

— using known facts,eg 10 x 9=90,s013 x9=90+9+9+9=90 + 27 =117

— multiplying the tens and then the units, eg 7 x 19: 7 tens + 7 nines is 70 + 63,
which is 133

— using an area model, eg 27 x 8
20 7

8| 160 |56

160+56 =216

— using doubling and repeated doubling to multiply by 2, 4 and 8, eg 23 x 4 is double
23 and then double again

— using the relationship between multiplication facts, eg 41 x 6 is 41 x 3, which is
123, and then double to obtain 246

— factorising the larger number,eg 18 x5=9x 2 x5=9 x 10 =90

» create a table or simple spreadsheet to record multiplication facts, eg a 10 x 10 grid
showing multiplication facts (Communicating) =]

+ use mental strategies to divide a two-digit number by a one-digit number where there is no
remainder, including: x#

— using the inverse relationship of multiplication and division, eg 63 +~ 9 = 7 because
7%x9=63

— recalling known division facts

— using halving and repeated halving to divide by 2, 4 and 8, eg 36 = 4: halve 36 and
then halve again

— using the relationship between division facts, eg to divide by 5, first divide by 10 and
then multiply by 2

» apply the inverse relationship of multiplication and division to justify answers,
eg 56 +~ 8 = 7 because 7 x 8 = 56 (Problem Solving, Reasoning) #*

» record mental strategies used for multiplication and division

» select and use a variety of mental and informal written strategies to solve multiplication and
division problems 6= #* i %

» check the answer to a word problem using digital technologies (Reasoning) =]

Use mental strategies and informal recording methods for division with remainders
* model division, including where the answer involves a remainder, using concrete materials

» explain why a remainder is obtained in answers to some division problems
(Communicating, Reasoning) #*

* use mental strategies to divide a two-digit number by a one-digit number in problems for
which answers include a remainder, eg 27 = 6:if 4 X 6 = 24 and 5 x 6 = 30, the answer is
4 remainder 3

+ record remainders to division problems in words, eg 17 =~ 4 = 4 remainder 1 =
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* interpret the remainder in the context of a word problem, eg 'If a car can safely hold
5 people, how many cars are needed to carry 41 people?'; the answer of 8 remainder
1 means that 9 cars will be needed ¢ #*

Background Information

An inverse operation is an operation that reverses the effect of the original operation. Addition
and subtraction are inverse operations; multiplication and division are inverse operations.

Linking multiplication and division is an important understanding for students in Stage 2. They
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[ | x 7 = 35.

The use of digital technologies includes the use of calculators.

Language

Students should be able to communicate using the following language: multiply, multiplied
by, product, multiplication, multiplication facts, tens, ones, double, multiple, factor, shared
between, divide, divided by, division, halve, remainder, equals, is the same as, strategy, digit.

As students become more confident with recalling multiplication facts, they may use less
language. For example, ‘five rows (or groups) of three' becomes ‘five 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.

The term 'product’ has a meaning in mathematics that is different from its everyday usage. In
mathematics, ‘product’ refers to the result of multiplying two or more numbers together.

Students need to understand the different uses for the = sign, eg 4 x 3 = 12, where the

= sign indicates that the right side of the number sentence contains 'the answer' and should be
read to mean 'equals’, compared to a statement of equality such as 4 x 3 =6 X 2, where

the = sign should be read to mean 'is the same as'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-6NA the sub-elements (and levels) of Multiplicative
strategies (MuS2-MuS7) and Number patterns and algebraic thinking (NPA5-NPAG)
describe observable behaviours that can aid teachers in making evidence-based decisions
about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 2

FRACTIONS AND DECIMALS 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> represents, models and compares commonly used fractions and decimals MA2-7NA

CONTENT

Students:
1
2 )

. . . . 1
Model and represent unit fractions, including 3

whole (ACMNA058)

1 1 . .
" and p and their multiples, to a complete

* model fractions with denominators of 2, 3, 4, 5 and 8 of whole objects, shapes and
collections using concrete materials and diagrams, eg

3

5

» recognise that as the number of parts that a whole is divided into becomes larger, the
size of each part becomes smaller (Reasoning)

» recognise that fractions are used to describe one or more parts of a whole where the
parts are equal, eg

T

1 . .
one-quarter (I) of the whole is 1 part of 4 is shaded, I
shaded because the parts are equal which is not one-quarter (E)
of the whole because
the parts are not equal

(Communicating, Reasoning) #*

* name fractions up to one whole, eg prEi i

» interpret the denominator as the number of equal parts a whole has been divided into

. . 3
» interpret the numerator as the number of equal fractional parts, eg ; means 3 of 8 equal
parts

+ use the terms ‘fraction’, 'denominator' and 'numerator' appropriately when referring to
fractions =

Count by quarters, halves and thirds, including with mixed numerals; locate and represent these
fractions on a number line (ACMNA078)

+ identify and describe 'mixed numerals' as having a whole-number part and a fractional part

° rename

NN

3 45 8
- —=an - 1
s a d8as ~4
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* count by halves, thirds and quarters, eg 0§§ 1, 1;, 1% ,2,2;,

» place halves, quarters, eighths and thirds on number lines between 0 and 1, eg
| |

|
0 1 1
2
| T I T 1
0 1 2 3 1
4 4 4
I T T 1
0 1 2 1
3 3

I
0

o —
N[y
—_
‘._.
—_

‘t\)
—
|
(]

|
1
4

« compare unit fractions using diagrams and number lines and by referring to the
denominator, eg % is less than é

» recognise and explain the relationship between the value of a unit fraction and its
denominator (Communicating, Reasoning) u#

Background Information

In Stage 2 Fractions and Decimals 1, fractions with denominators of 2, 3, 4, 5 and 8 are studied.
Denominators of 6, 10 and 100 are introduced in Stage 2 Fractions and Decimals 2.

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 % is midway between 0 and 1 on the number
line); and as operators related to division (eg dividing a number in half).

LIS A B B

N =

1
3

I
SIS

A unit fraction is any proper fraction in which the numerator is 1, eg

Three Models of Fractions

Continuous model, linear — uses one-directional cuts or folds that compare fractional parts
based on length. Cuts or folds may be either vertical or horizontal. This model was introduced in
Stage 1.

! ! ! or

Continuous model, area — uses multi-directional cuts or folds to compare fractional parts to the
whole. This model should be introduced once students have an understanding of the concept of
area in Stage 2.

Discrete model — uses separate items in collections to represent parts of the whole group. This
model was introduced in Stage 1.
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Language

Students should be able to communicate using the following language: whole, part, equal parts,
half, quarter, eighth, third, fifth, one-third, one-fifth, fraction, denominator, numerator, mixed
numeral, whole number, fractional part, number line.

When expressing fractions in English, the numerator is said first, followed by the denominator.
However, in many Asian languages (eg Chinese, Japanese), the opposite is the case: the
denominator is said before the numerator.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-7NA the sub-elements (and levels) of Multiplicative
strategies (MuS1, MuS4-MuS5), Number patterns and algebraic thinking (NPA4),
Comparing units (CoU1) and Interpreting fractions (InF1-InF6) describe observable
behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 2

FRACTIONS AND DECIMALS 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> represents, models and compares commonly used fractions and decimals MA2-7NA

CONTENT

Students:
Investigate equivalent fractions used in contexts (ACMNA077)

» model, compare and represent fractions with denominators of 2, 4 and 8; 3 and 6; and
5,10 and 100

* model, compare and represent the equivalence of fractions with related denominators by
redividing the whole, using concrete materials, diagrams and number lines, eg

\
ENIN
\

8 &

. . . . 3 6
* record equivalent fractions using diagrams and numerals, eg T

Recognise that the place value system can be extended to tenths and hundredths, and make

connections between fractions and decimal notation (ACMNA079)

* recognise and apply decimal notation to express whole numbers, tenths and hundredths as
decimals, eg 0.1 is the same as % =

» investigate equivalences using various methods, eg use a number line or a calculator to
show that % is the same as 0.5 and % (Communicating, Reasoning) %

» identify and interpret the everyday use of fractions and decimals, such as those in
advertisements (Communicating, Problem Solving) % ##
+ state the place value of digits in decimal numbers of up to two decimal places
7

» use place value to partition decimals of up to two decimal places, eg 5.37 =5 + 110 * 700

» partition decimals of up to two decimal places in non-standard forms, eg 5.37 =5 + %

» apply knowledge of hundredths to represent amounts of money in decimal form, eg five
dollars and 35 cents is 513750, which is the same as $5.35 (Communicating)
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* model, compare and represent decimals of up to two decimal places =

» apply knowledge of decimals to record measurements, eg 123 cm =1.23 m
(Communicating)

» interpret zero digit(s) at the end of a decimal, eg 0.70 has the same value as 0.7,
3.00 and 3.0 have the same value as 3 (Communicating)

» recognise that amounts of money are written with two decimal places, eg $4.30 is not
written as $4.3 (Communicating)

» use one of the symbols for dollars ($) and cents (c) correctly when expressing amounts
of money, ie $5.67 and 567c are correct, but $5.67¢ is not (Communicating)

» use a calculator to create patterns involving decimal numbers, eg 1 + 10, 2 + 10, 3+ 10
(Communicating)

» place decimals of up to two decimal places on a number line, eg place 0.5, 0.25 and 0.75
on a number line

* round a number with one or two decimal places to the nearest whole nhumber

Background Information

In Stage 2 Fractions and Decimals 2, fractions with denominators of 2, 3, 4, 5, 6, 8, 10 and 100
are studied. Denominators of 2, 3, 4, 5 and 8 were introduced in Stage 2 Fractions and
Decimals 1.

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 % is midway between 0 and 1 on the number
line); and as operators related to division (eg dividing a number in half).

Money is an application of decimals to two decimal places.

Refer also to background information in Fractions and Decimals 1.

Language

Students should be able to communicate using the following language: whole, part, equal parts,
half, quarter, eighth, third, sixth, fifth, tenth, hundredth, one-sixth, one-tenth, one-hundredth,
fraction, numerator, denominator, whole number, number line, is equal to, equivalent fractions,
decimal, decimal point, digit, place value, round to, decimal places, dollars, cents.

The decimal 1.12 is read as 'one point one two' and not ‘'one point twelve'.

Refer also to language in Fractions and Decimals 1.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-7NA the sub-elements (and levels) of Quantifying
numbers (QUN9-QuN11), Multiplicative strategies (MuS1, MuS4-MuS6), Operating with
decimals (OwD1), Interpreting fractions (InF1-InF7) and Understanding units of
measurement (Uum8) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 2

PATTERNS AND ALGEBRA 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> generalises properties of odd and even numbers, generates number patterns, and
completes simple number sentences by calculating missing values MA2-8NA

CONTENT

Students:

Describe, continue and create number patterns resulting from performing addition or subtraction
(ACMNA060)

» identify and describe patterns when counting forwards or backwards by threes, fours, sixes,
sevens, eights and nines from any starting point

* model, describe and then record number patterns using diagrams, words or symbols =

» ask questions about how number patterns have been created and how they can be
continued (Communicating) 4= »*

+ create and continue a variety of number patterns that increase or decrease, and describe
them in more than one way =

Investigate the conditions required for a number to be even or odd and identify even and odd
numbers (ACMNA051)

» model even and odd numbers of up to two digits using arrays with two rows

» compare and describe the difference between models of even numbers and models of
odd numbers (Communicating) ¢=

» recognise the connection between even numbers and the multiplication facts for two
(Reasoning)

+ describe and generalise the conditions for a number to be even or odd §% ##

» recognise the significance of the final digit of a whole number in determining whether a
given number is even or odd (Reasoning)

+ identify even or odd numbers of up to four digits

Background Information

In Stage 2, number patterns include additive patterns that increase or decrease from any
starting point.

Language

Students should be able to communicate using the following language: pattern, goes up by,
goes down by, even, odd, rows, digit, multiplication facts.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-8NA the sub-elements (and levels) of Multiplicative
strategies (MuS3-MuS5) and Number patterns and algebraic thinking (NPA4) describe
observable behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 2

PATTERNS AND ALGEBRA 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> generalises properties of odd and even numbers, generates number patterns, and
completes simple number sentences by calculating missing values MA2-8NA

CONTENT

Students:

Use equivalent number sentences involving addition and subtraction to find unknown guantities
(ACMNA083)

+ complete number sentences involving addition and subtraction by calculating missing
numbers,
eg find the missing numbers: [ ]+ 55 =83, |—15=19

» use inverse operations to complete number sentences (Problem Solving) y#
» justify solutions when completing number sentences (Communicating, Reasoning) g%

+ find the missing number in a number sentence involving operations of addition or
subtraction on both sides of the equals sign,eg 8+ ]=6+7

Investigate and use the properties of even and odd numbers (ACMNA071)

* investigate and generalise the result of adding, subtracting and multiplying pairs of even
numbers, pairs of odd numbers, or one even and one odd number, eg even + odd = odd,
odd x odd = odd

» explain why the result of a calculation is even or odd with reference to the properties of
the numbers used in the calculation (Communicating, Reasoning)

» predict whether the answer to a calculation will be even or odd by using the properties
of the numbers in the calculation (Reasoning)

Investigate number sequences involving multiples of 3, 4, 6, 7, 8 and 9 (ACMNAO074)
* generate number patterns using multiples of 3, 4,6, 7,8and 9, eg 3, 6, 9, 12, ...

» investigate visual number patterns on a number chart (Problem Solving) #*

Explore and describe number patterns resulting from performing multiplication (ACMNA081)
* use the word 'term' when referring to numbers in a number pattern ¢=

» describe the position of each term in a given number pattern, eg 'The first term is 6'
(Communicating) =

+ find a higher term in a number pattern resulting from performing multiplication, given the first
few terms, eg determine the next term in the pattern 4, 8, 16, 32, 64, ...
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» describe how the next term in a number pattern is calculated, eg 'Each term in the
pattern is double the previous term' (Communicating) *

Solve word problems by using number sentences involving multiplication or division where there
is no remainder (ACMNA082)

» complete number sentences involving multiplication and division by calculating missing
numbers, eg find the missing numbers: 28 =[x 7,40 +[]=5

* represent and solve multiplication and division word problems using number sentences,
eg 'l buy six pens and the total cost is $24. What is the cost of each pen?' can be
represented as 6 X [_|=240r24+6 =% &*

» discuss whether it is more appropriate to represent the problem using x or =+ in order to
calculate the solution (Communicating, Reasoning) ##

» pose a word problem based on a given number sentence, eg given 4 X[ = 28, a
problem could be: 'l have 28 cans of drink and stack them into rows of 4. How many
rows will there be?' (Communicating, Problem Solving, Reasoning) 4% #*

Background Information

In Stage 2, the investigation of odd and even numbers leads to understanding what happens to
numbers when they are added together or multiplied together. For example, '‘An odd number
added to an even number always results in an odd number’, '‘An even number multiplied by an
even number always results in an even number'.

Language

Students should be able to communicate using the following language: pattern, term, missing
number, odd, even, number sentence, is the same as, equals.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-8NA the sub-elements (and levels) of Additive
strategies (AdS6), Multiplicative strategies (MuS4-MuS7) and Number patterns and
algebraic thinking (NPA5-NPAG) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

LENGTH 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> measures, records, compares and estimates lengths, distances and perimeters in metres,
centimetres and millimetres, and measures, compares and records temperatures MA2-9MG

CONTENT

Students:

Measure, order and compare objects using familiar metric units of length (ACMMGO061)

* measure lengths and distances using metres and centimetres

* record lengths and distances using metres and centimetres, eg 1 m 25 cm g%

+ compare and order lengths and distances using metres and centimetres

+ estimate lengths and distances using metres and centimetres and check by measuring

» explain strategies used to estimate lengths and distances, such as by referring to a
known length, eg 'My handspan is 10 cm and my desk is 8 handspans long, so my desk
is about 80 cm long' (Communicating, Problem Solving) #*

» recognise the need for a formal unit smaller than the centimetre to measure length
* recognise that there are 10 millimetres in one centimetre, ie 10 millimetres = 1 centimetre
» use the millimetre as a unit to measure lengths to the nearest millimetre, using a ruler
» describe how a length or distance was measured (Communicating)
* record lengths using the abbreviation for millimetres (mm), eg 5 cm 3 mm or 53 mm g%

+ estimate lengths to the nearest millimetre and check by measuring

Background Information

In Stage 2, measurement experiences enable students to develop an understanding of the size
of the metre, centimetre and millimetre, to estimate and measure using these units, and to
select the appropriate unit and measuring device.

When recording measurements, a space should be left between the number and the
abbreviated unit, eg 3 cm, not 3cm.

Language

Students should be able to communicate using the following language: length, distance, metre,
centimetre, millimetre, ruler, measure, estimate, handspan.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-9MG the sub-elements (and levels) of
Understanding units of measurement (UuM5, UuM7-UuM8) describe observable behaviours
that can aid teachers in making evidence-based decisions about student development and
future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

LENGTH 2

OUTCOMES
A student:

>

uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

checks the accuracy of a statement and explains the reasoning used MA2-3WM

measures, records, compares and estimates lengths, distances and perimeters in metres,
centimetres and millimetres, and measures, compares and records temperatures MA2-9MG

CONTENT

Students:

Use scaled instruments to measure and compare lengths (ACMMG084)

use a tape measure, ruler and trundle wheel to measure lengths and distances

» select and use an appropriate device to measure lengths and distances (Problem
Solving)

» explain why two students may obtain different measures for the same length
(Communicating, Reasoning) g#

select and use an appropriate unit to estimate, measure and compare lengths and
distances

recognise the features of a three-dimensional object associated with length that can be
measured, eg length, height, width, perimeter 6=

use the term 'perimeter’ to describe the total distance around a two-dimensional shape 4=
estimate and measure the perimeters of two-dimensional shapes

» describe when a perimeter measurement might be used in everyday situations,
eg determining the length of fencing required to enclose a playground (Communicating)

W&
convert between metres and centimetres, and between centimetres and millimetres

» describe one centimetre as one-hundredth of a metre and one millimetre as one-tenth
of a centimetre (Communicating) 4=

» explain the relationship between the size of a unit and the number of units needed,
eg more centimetres than metres will be needed to measure the same length
(Communicating, Reasoning) #*

record lengths and distances using decimal notation to two decimal places, eg 1.25 m

Use scaled instruments to measure and compare temperatures (ACMMG084)

identify temperature as a measure of how hot or cold something is G=
use everyday language to describe temperature, eg 'cold’, ‘warm’, 'hot'

recognise the need for formal units to measure temperature

Mathematics K-10 Syllabus 158



MEASUREMENT AND GEOMETRY STAGE 2

* use athermometer to measure and compare temperatures to the nearest degree Celsius
» record temperatures to the nearest degree Celsius using the symbol for degrees (°) 4=

» use athermometer to take and record daily temperature readings (Communicating) =4~

Background Information

It is important that students have a clear understanding of the distinction between perimeter and
area.

The use of a thermometer to measure temperature is included in the Length substrand of the
syllabus, but it is not anticipated that this skill will be taught as part of learning experiences
focused on length. It may be helpful to draw students' attention to the link between negative
numbers, which are introduced in Stage 3 Whole Numbers, and a temperature scale.

Language

Students should be able to communicate using the following language: length, distance, metre,
centimetre, millimetre, ruler, tape measure, trundle wheel, measure, estimate, perimeter,
height, width, temperature, cold, warm, hot, degree (Celsius), thermometer.

'‘Perimeter’ is derived from the Greek words that mean to measure around the outside: peri,
meaning ‘around’, and metron, meaning 'measure’.

The term 'height' usually refers to the distance from the 'base’ to the 'top' of an object or
shape. The term 'width' usually refers to the shorter side of a rectangle; another word for width
is 'breadth’.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-9MG the sub-elements (and levels) of
Understanding units of measurement (UuM4, UuM7-UuM8) describe observable behaviours
that can aid teachers in making evidence-based decisions about student development and
future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

AREA 1

OUTCOMES
A student:

>

uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

checks the accuracy of a statement and explains the reasoning used MA2-3WM

measures, records, compares and estimates areas using square centimetres and square
metres MA2-10MG

CONTENT

Students:

Recognise and use formal units to measure and estimate the areas of rectangles

recognise the need for the square centimetre as a formal unit to measure area

use a 10 cm x 10 cm tile (or grid) to find the areas of rectangles (including squares) that are
less than, greater than or about the same as 100 square centimetres

measure the areas of rectangles (including squares) in square centimetres

» use efficient strategies for counting large numbers of square centimetres, eg using
strips of 10 or squares of 100 (Problem Solving)

record area in square centimetres using words and the abbreviation for square centimetres
(cm?), eg 55 square centimetres, 55 cm?

estimate the areas of rectangles (including squares) in square centimetres

» discuss strategies used to estimate area in square centimetres, eg visualising repeated
units (Communicating, Problem Solving)

recognise the need for a formal unit larger than the square centimetre to measure area

construct a square metre and use it to measure the areas of large rectangles (including
squares), eg the classroom floor or door

» explain where square metres are used for measuring in everyday situations, eg floor
coverings (Communicating, Problem Solving) y#

» recognise areas that are 'less than a square metre', 'about the same as a square metre'
and 'greater than a square metre' (Reasoning) =

» recognise that an area of one square metre need not be a square, egcutal mby 1 m
square in half and join the shorter ends of each part together to create an area of one
square metre that is rectangular (two metres by half a metre) (Problem Solving,
Reasoning) z#

record areas in square metres using words and the abbreviation for square metres (m?),
eg 6 square metres, 6 m? gZestimate the areas of rectangles (including squares) in square
metres

» discuss strategies used to estimate area in square metres, eg visualising repeated units
(Communicating, Problem Solving)
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Background Information

In Stage 2, students should appreciate that formal units allow for easier and more accurate
communication of measures. Measurement experiences should enable students to develop an
understanding of the size of a unit, measure and estimate using the unit, and select the
appropriate unit. An important understanding in Stage 2 is that an area of one square metre
need not be a square. It could, for example, be a rectangle two metres long and half a metre
wide.

Language
Students should be able to communicate using the following language: area, surface, measure,
grid, row, column, square centimetre, square metre, estimate.

The abbreviation m2 is read as 'square metre(s)' and not 'metre(s) squared' or ‘metre(s) square'.
Similarly, the abbreviation cmZis read as 'square centimetre(s)' and not ‘centimetre(s) squared'
or ‘centimetre(s) square'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-10MG the sub-elements (and levels) of Multiplicative
strategies (MuS4), Interpreting fractions (InF1, InF4) and Understanding units of
measurement (UuM7) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

AREA 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

> measures, records, compares and estimates areas using square centimetres and square
metres MA2-10MG

CONTENT

Students:
Compare the areas of regular and irregular shapes by informal means (ACMMG087)

* measure the areas of common two-dimensional shapes using a square-centimetre grid
overlay, eg measure the area of a regular hexagon

» compare how different placements of a grid overlay make measuring area easier or
harder, eg

£ Ry

13 whole units and 16 whole units and
12 partial units to 10 partial units to
be counted be counted (Problem Solving) s

» develop strategies for counting partial units in the total area of the shape, eg determine
two or more partial units that combine to form one whole unit (Communicating, Problem
Solving) ##

* measure the areas of irregular shapes using a square-centimetre grid overlay, eg

27
A

N

ﬂ-ﬂ

+ compare two or more areas by informal means, eg using tiles or a square-centimetre grid
overlay

» explain why two students may obtain different measurements of the area of the same
irregular shape (Communicating, Reasoning) ##

Compare objects using familiar metric units of area (ACMMG290)

+ estimate the larger of two or more rectangular areas (including the areas of squares) in
square centimetres and then measure in square centimetres to compare the areas
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+ estimate the larger of two or more rectangular areas (including the areas of squares) in
square metres and then measure in square metres to compare the areas

Background Information

Area relates to the measurement of two-dimensional space in the same way that volume and
capacity relate to the measurement of three-dimensional space.

Students should appreciate that measuring area with a square-centimetre grid overlay is more
difficult when the shape to be measured is not rectangular (including not square). This leads to
an appreciation of the usefulness of the various algebraic formulas for calculating areas that are
developed in later stages.

Language

Students should be able to communicate using the following language: area, irregular area,
measure, grid, row, column, parts of (units), square centimetre, square metre, estimate.

Refer also to language in Area 1.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-10MG the sub-elements (and levels) of Multiplicative
strategies (MuS4), Interpreting fractions (InF1-InF2) and Understanding units of
measurement (UuM5-UuM7) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

VOLUME AND CAPACITY 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> measures, records, compares and estimates volumes and capacities using litres, millilitres
and cubic centimetres MA2-11MG

CONTENT

Students:
Measure, order and compare objects using familiar metric units of capacity (ACMMG061)
» recognise the need for formal units to measure volume and capacity

» explain the need for formal units to measure volume and capacity (Communicating,
Reasoning) ##

+ use the litre as a unit to measure volumes and capacities to the nearest litre
» relate the litre to familiar everyday containers, eg milk cartons (Reasoning)
» recognise that one-litre containers can be a variety of shapes (Reasoning)
* record volumes and capacities using the abbreviation for litres (L) g=
+ compare and order two or more containers by capacity measured in litres
+ estimate the capacity of a container in litres and check by measuring

» estimate the number of cups needed to fill a container with a capacity of one litre
(Reasoning)

Compare objects using familiar metric units of volume (ACMMG290)
» recognise the advantages of using a cube as a unit when packing and stacking
» use the cubic centimetre as a unit to measure volumes

» pack small containers with cubic-centimetre blocks and describe packing in terms of
layers, eg 2 layers of 10 cubic-centimetre blocks (Problem Solving)

« construct three-dimensional objects using cubic-centimetre blocks and count the blocks to
determine the volumes of the objects

» devise and explain strategies for counting blocks (Communicating, Problem Solving) #*
« record volumes using the abbreviation for cubic centimetres (cm?3) 4=

+ compare the volumes of two or more objects made from cubic-centimetre blocks by
counting blocks

» distinguish between mass and volume, eg 'This stone is heavier than the ball but it takes up
less space' g#
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Background Information

Volume and capacity relate to the measurement of three-dimensional space, in the same way
that area relates to the measurement of two-dimensional space and length relates to the
measurement of one dimension.

The attribute of volume is the amount of space occupied by an object or substance and is
usually measured in cubic units, eg cubic centimetres (cm3) and cubic metres (m3).

Capacity refers to the amount a container can hold and is measured in units such as millilitres
(mL), litres (L) and kilolitres (kL). Capacity is only used in relation to containers and generally
refers to liquid measurement. The capacity of a closed container will be slightly less than its
volume — capacity is based on the inside dimensions, while volume is determined by the outside
dimensions of the container. It is not necessary to refer to these definitions with students
(capacity is not taught as a concept separate from volume until Stage 4).

In Stage 2, students should appreciate that formal units allow for easier and more accurate
communication of measures. Students should be introduced to the litre, millilitre and cubic
centimetre.

Measurement experiences should enable students to develop an understanding of the size of a
unit, to estimate and measure using the unit, and to select the appropriate unit and measuring
device.

Liquids are commonly measured in litres and millilitres. The capacities of containers used to
hold liquids are therefore usually measured in litres and millilitres, eg a litre of milk will fill a
container that has a capacity of one litre.

The cubic centimetre can be related to the centimetre as a unit to measure length and the
square centimetre as a unit to measure area.

Language

Students should be able to communicate using the following language: capacity, container, litre,
volume, layers, cubic centimetre, measure, estimate.

The abbreviation cm? is read as 'cubic centimetre(s)' and not ‘centimetres cubed'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-11MG the sub-elements (and levels) of
Understanding units of measurement (UuM4-UuM7) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

VOLUME AND CAPACITY 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> measures, records, compares and estimates volumes and capacities using litres, millilitres
and cubic centimetres MA2-11MG

CONTENT

Students:

Use scaled instruments to measure and compare capacities (ACMMG084)

* recognise the need for a formal unit smaller than the litre to measure volume and capacity
* recognise that there are 1000 millilitres in one litre, ie 1000 millilitres = 1 litre

» relate the millilitre to familiar everyday containers and familiar informal units, eg 250 mL
fruit juice containers, 1 teaspoon is approximately 5 mL (Reasoning)

* make a measuring device calibrated in multiples of 100 mL to measure volume and capacity
to the nearest 100 mL

+ use the millilitre as a unit to measure volume and capacity, using a device calibrated in
millilitres, eg place a measuring cylinder under a dripping tap to measure the volume of
water lost over a particular period of time =4-

* record volumes and capacities using the abbreviation for millilitres (mL) =
« convert between millilitres and litres, eg 1250 mL = 1 litre 250 millilitres
+ compare and order the capacities of two or more containers measured in millilitres

» interpret information about volume and capacity on commercial packaging
(Communicating) =

+ estimate the capacity of a container in millilitres and check by measuring

+ compare the volumes of two or more objects by marking the change in water level when
each is submerged in a container

» estimate the change in water level when an object is submerged (Reasoning) ##

» measure the overflow in millilitres when different objects are submerged in a container filled
to the brim with water

+ estimate the volume of a substance in a partially filled container from the information on the
label detailing the contents of the container

Background Information

The displacement strategy for finding the volume of an object relies on the fact that an object
displaces its own volume when it is totally submerged in a liquid. The strategy may be applied in
two ways: using a partially filled, calibrated, clear container and noting the change in the level of
the liquid when an object is submerged; or submerging an object in a container filled to the brim
with liquid and measuring the overflow.

Refer also to background information in Volume and Capacity 1.
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Language

Students should be able to communicate using the following language: capacity, container, litre,
millilitre, volume, measure, estimate.

Capacity refers to the amount a container can hold, whereas volume refers to the amount of
space an object or substance (including liquids) occupies. For example, we refer to the capacity
of a dam (the amount of water it can hold) and the volume of water in the dam, which is usually
less than the capacity of the dam.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-11MG the sub-elements (and levels) of Multiplicative
strategies (MuS3) and Understanding units of measurement (UuM6-UuM8) describe
observable behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

MASS 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> measures, records, compares and estimates the masses of objects using kilograms and
grams MA2-12MG

CONTENT

Students:

Measure, order and compare objects using familiar metric units of mass (ACMMG061)
» recognise the need for a formal unit to measure mass

+ use the kilogram as a unit to measure mass, using a pan balance

» associate kilogram measures with familiar objects, eg a standard pack of flour has a
mass of 1 kg, a litre of milk has a mass of approximately 1 kg (Reasoning)

» recognise that objects with a mass of one kilogram can be a variety of shapes and sizes
(Reasoning)

* record masses using the abbreviation for kilograms (kg) 4=

* use hefting to identify objects that have a mass of 'more than', 'less than' and 'about the
same as' one kilogram

» discuss strategies used to estimate mass, eg by referring to a known mass
(Communicating, Problem Solving)

+ compare and order two or more objects by mass measured to the nearest kilogram

+ estimate the number of similar objects that have a total mass of one kilogram and check by
measuring

» explain why two students may obtain different measures for the same mass
(Communicating, Reasoning) #*

Background Information

In Stage 2, students should appreciate that formal units allow for easier and more accurate
communication of measures. Students are introduced to the kilogram and gram. They should
develop an understanding of the size of these units, and use them to measure and estimate.

Language

Students should be able to communicate using the following language: mass, more than, less
than, about the same as, pan balance, (level) balance, measure, estimate, kilogram.

'Hefting' is testing the weight of an object by lifting and balancing it. Where possible, students
can compare the weights of two objects by using their bodies to balance each object, eg holding
one object in each hand.

As the terms 'weigh' and 'weight' are common in everyday usage, they can be accepted in
student language should they arise. Weight is a force that changes with gravity, while mass
remains constant.

Mathematics K-10 Syllabus 168



MEASUREMENT AND GEOMETRY STAGE 2

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-12MG the sub-elements (and levels) of
Understanding units of measurement (UuM6-UuM7) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

MASS 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

> measures, records, compares and estimates the masses of objects using kilograms and
grams MA2-12MG

CONTENT

Students:

Use scaled instruments to measure and compare masses (ACMMG084)

» recognise the need for a formal unit smaller than the kilogram

* recognise that there are 1000 grams in one kilogram, ie 1000 grams = 1 kilogram
* use the gram as a unit to measure mass, using a scaled instrument

» associate gram measures with familiar objects, eg a standard egg has a mass of about
60 grams (Reasoning)

* record masses using the abbreviation for grams (g) &%

+ compare two or more objects by mass measured in kilograms and grams, using a set of
scales

» interpret statements, and discuss the use of kilograms and grams, on commercial
packaging (Communicating, Problem Solving) 4% »#

» interpret commonly used fractions of a kilogram, including % i % and relate these to the
number of grams

» solve problems, including those involving commonly used fractions of a kilogram
(Problem Solving) ##

* record masses using kilograms and grams, eg 1 kg 200 g

Background Information

Refer to background information in Mass 1.

Language

Students should be able to communicate using the following language: mass, measure, scales,
kilogram, gram.

The term 'scales’, as in a set of scales, may be confusing for some students who associate it
with other uses of the word 'scales', eg fish scales, scales on a map, or musical scales. These
other meanings should be discussed with students.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-12MG the sub-elements (and levels) of
Understanding units of measurement (UuM6-UuM8) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

TIME 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> reads and records time in one-minute intervals and converts between hours, minutes and
seconds MA2-13MG

CONTENT

Students:
Tell time to the minute and investigate the relationship between units of time (ACMMG062)
* recognise the coordinated movements of the hands on an analog clock, including:

— the number of minutes it takes for the minute hand to move from one numeral to the
next

— the number of minutes it takes for the minute hand to complete one revolution

— the number of minutes it takes for the hour hand to move from one numeral to the
next

— the number of minutes it takes for the minute hand to move from the 12 to any other
numeral

— the number of seconds it takes for the second hand to complete one revolution

* read analog and digital clocks to the minute, including using the terms 'past' and 'to’,
eg 7:35is read as 'seven thirty-five' or 'twenty-five to eight' 4=

* record in words various times shown on analog and digital clocks =

Background Information

The duration of a solar year is actually 365 days 5 hours 48 minutes and 45.7 seconds.

Language

Students should be able to communicate using the following language: time, clock, analog,
digital, hour hand, minute hand, second hand, revolution, numeral, hour, minute, second,
o'clock, (minutes) past, (minutes) to.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-13MG the sub-elements (and levels) of Measuring
time (MeT3) describe observable behaviours that can aid teachers in making evidence-based
decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

TIME 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

> reads and records time in one-minute intervals and converts between hours, minutes and
seconds MA2-13MG

CONTENT

Students:
Convert between units of time (ACMMG085)

+ convert between units of time and recall time facts, eg 60 seconds = 1 minute,
60 minutes = 1 hour, 24 hours = 1 day

» explain the relationship between the size of a unit and the number of units needed,
eg fewer hours than minutes will be needed to measure the same duration of time
(Communicating, Reasoning) #*

Use am and pm notation and solve simple time problems (ACMMG086)
* record digital time using the correct notation, including am and pm, eg 9:15 am =

» describe times given using am and pm notation in relation to 'midday’ (or 'noon’) and
'midnight’, eg '3:15 pm is three and a quarter hours after midday' (Communicating) =

» relate analog notation to digital notation for time, eg ten to nine in the morning is the same
time as 8:50 am ¢=

+ solve simple time problems using appropriate strategies, eg calculate the time spent on
particular activities during the school day z#

Read and interpret simple timetables, timelines and calendars
* read and interpret timetables and timelines §% #* i
* read and interpret calendars % #* i
» explore and use different notations to record the date (Communicating) % i &

» explore and use the various date input and output options of digital technologies
(Communicating) =l gp

Background Information

Midday and midnight need not be expressed in am or pm form. '12 noon' or '12 midday' and
12 midnight' should be used, even though 12:00 pm and 12:00 am are sometimes seen.

The terms 'am’ and 'pm' are used only for the digital form of time recording and not with the
‘'o'clock’ terminology.

It is important to note that there are many different forms used in recording dates, including
abbreviated forms.
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Different notations for dates are used in different countries, eg 8 December 2014 is usually
recorded as 8/12/14 in Australia, but as 12/8/14 in the United States of America.

Refer also to background information in Time 1.

Language

Students should be able to communicate using the following language: calendar, date,
timetable, timeline, time, hour, minute, second, midday, noon, midnight, am (notation), pm
(notation).

The term 'am’ is derived from the Latin ante meridiem, meaning 'before midday', while '‘pm’ is
derived from the Latin post meridiem, meaning ‘after midday'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-13MG the sub-elements (and levels) of Measuring
time (MeT2, MeT4) describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

THREE-DIMENSIONAL SPACE 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> makes, compares, sketches and names three-dimensional objects, including prisms,
pyramids, cylinders, cones and spheres, and describes their features MA2-14MG

CONTENT

Students:
Make models of three-dimensional objects and describe key features (ACMMG063)

+ identify and name three-dimensional objects as prisms (including cubes), pyramids,
cylinders, cones and spheres ¢

» recognise and describe the use of three-dimensional objects in a variety of contexts,
eg buildings, packaging (Communicating) g% #
+ describe and compare curved surfaces and flat surfaces of cylinders, cones and spheres,
and faces, edges and vertices of prisms (including cubes) and pyramids =

» describe similarities and differences between prisms (including cubes), pyramids,
cylinders, cones and spheres (Communicating) 6= ##

* use a variety of materials to make models of prisms (including cubes), pyramids, cylinders,
cones and spheres, given a three-dimensional object, picture or photograph to view

« deconstruct everyday packages that are prisms (including cubes) to create nets, eg cut up
tissue boxes

» recognise that a net requires each face to be connected to at least one other face
(Reasoning) #*

» investigate, make and identify the variety of nets that can be used to create a particular
prism, such as the variety of nets that can be used to make a cube, eg

(Communicating, Problem Solving, Reasoning) 4=

» distinguish between (flat) nets, which are 'two-dimensional', and objects created from
nets, which are 'three-dimensional' (Communicating, Reasoning) =

Background Information

The formal names for particular prisms and pyramids are not introduced in Stage 2. Prisms and
pyramids are to be treated as classes for the grouping of all prisms and all pyramids. Names for
particular prisms and pyramids are introduced in Stage 3.
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Language

Students should be able to communicate using the following language: object, two-dimensional
shape (2D shape), three-dimensional object (3D object), cone, cube, cylinder, prism, pyramid,
sphere, surface, flat surface, curved surface, face, edge, vertex (vertices), net.

In geometry, the term 'face' refers to a flat surface with only straight edges, as in prisms and
pyramids, eg a cube has six faces. Curved surfaces, such as those found in cylinders, cones
and spheres, are not classified as 'faces'. Similarly, flat surfaces with curved boundaries, such
as the circular surfaces of cylinders and cones, are not 'faces'.

The term 'shape’ refers to a two-dimensional figure. The term 'object’ refers to a three-
dimensional figure.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-14MG the sub-elements (and levels) of
Understanding geometric properties (UGP1-UGP3) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

THREE-DIMENSIONAL SPACE 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> makes, compares, sketches and names three-dimensional objects, including prisms,
pyramids, cylinders, cones and spheres, and describes their features MA2-14MG

CONTENT

Students:
Investigate and represent three-dimensional objects using drawings

» identify prisms (including cubes), pyramids, cylinders, cones and spheres in the
environment and from drawings, photographs and descriptions =

» investigate types of three-dimensional objects used in commercial packaging and give
reasons for some being more commonly used (Communicating, Reasoning) #* i

+ sketch prisms (including cubes), pyramids, cylinders and cones, attempting to show depth

» compare their own drawings of three-dimensional objects with other drawings and
photographs of three-dimensional objects (Reasoning)

» draw three-dimensional objects using a computer drawing tool, attempting to show
depth (Communicating) =]

» sketch three-dimensional objects from different views, including top, front and side views

» investigate different two-dimensional representations of three-dimensional objects in the
environment, eg in Aboriginal art (Communicating) =l %

« draw different views of an object constructed from connecting cubes on isometric grid paper

* interpret given isometric drawings to make models of three-dimensional objects using
connecting cubes

Background Information

When using examples of Aboriginal rock carvings and other Aboriginal art, it is recommended
that local examples be used wherever possible. Consult with local Aboriginal communities and
education consultants for such examples.

Refer also to background information in Three-Dimensional Space 1.

Language

Students should be able to communicate using the following language: object, two-dimensional
shape (2D shape), three-dimensional object (3D object), cone, cube, cylinder, prism, pyramid,
sphere, top view, front view, side view, isometric grid paper, isometric drawing, depth.

Refer also to language in Three-Dimensional Space 1.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-14MG the sub-elements (and levels) of
Understanding geometric properties (UGP1-UGP3) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

TWO-DIMENSIONAL SPACE 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> manipulates, identifies and sketches two-dimensional shapes, including special
quadrilaterals, and describes their features MA2-15MG

CONTENT

Students:
Compare and describe features of two-dimensional shapes, including the special quadrilaterals

* manipulate, compare and describe features of two-dimensional shapes, including the
special quadrilaterals: parallelograms, rectangles, rhombuses, squares, trapeziums and
kites =

» determine the number of pairs of parallel sides, if any, of each of the special
guadrilaterals (Reasoning)

* use measurement to establish and describe side properties of the special quadrilaterals,
eg the opposite sides of a parallelogram are the same length

» identify and name the special quadrilaterals presented in different orientations, eg

N OO0

parallelograms rhombuses

/

» explain why a particular quadrilateral has a given name, eg 'lt is a parallelogram
because it has four sides and the opposite sides are parallel' (Communicating,
Reasoning) 4=

» name a shape, given a written or verbal description of its features (Reasoning) y*

* recognise the vertices of two-dimensional shapes as the vertices of angles that have the
sides of the shape as their arms g%

+ identify right angles in squares and rectangles

« group parallelograms, rectangles, rhombuses, squares, trapeziums and kites using one or
more attributes, eg quadrilaterals with parallel sides and right angles
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» identify and describe two-dimensional shapes as either 'regular’ or ‘irregular’ g 'This shape

(..

is a regular pentagon because it has five equal sides and five equal angles' *~

» identify regular shapes in a group that includes irregular shapes, such as a regular
pentagon in a group of pentagons, eg

NOED

» explain the difference between regular and irregular two-dimensional shapes
(Communicating, Reasoning) 5=

(Reasoning)

» recognise that the name of a shape does not change if its size or orientation in space is
changed (Reasoning)

» draw representations of regular and irregular two-dimensional shapes in different
orientations

« construct regular and irregular two-dimensional shapes from a variety of materials,
eg cardboard, straws, pattern blocks

» determine that a triangle cannot be constructed from three straws if the sum of the
lengths of the two shorter straws is less than the length of the longest straw
(Reasoning)

« compare the rigidity of two-dimensional frames of three sides with the rigidity of those of
four or more sides

» construct and manipulate a four-sided frame and explain how adding a brace can make
a four-sided frame rigid (Communicating, Reasoning) #*

Identify symmetry in the environment (ACMMG066)

+ identify lines of symmetry in pictures, artefacts, designs and the environment, eg Aboriginal
rock carvings or Asian lotus designs #* J & &

+ identify and draw lines of symmetry on given shapes, including the special quadrilaterals
and other regular and irregular shapes %

» determine and explain whether a given line through a shape is a line of symmetry
(Communicating, Reasoning) #* G2

» recognise and explain why any line through the centre of (and across) a circle is a line
of symmetry (Communicating, Reasoning) *

Background Information

The special quadrilaterals are the parallelogram, rectangle, rhombus, square, trapezium and
kite.

Regular shapes have all sides equal and all angles equal. In Stage 2, students are expected to
be able to distinguish between regular and irregular shapes and to describe a polygon as either
regular or irregular, eg a regular pentagon has five equal sides and five equal angles.

It is important for students to have experiences with a variety of shapes in order to develop
flexible mental images. Students need to be able to recognise shapes presented in different
orientations.

When constructing polygons using materials such as straws of different lengths for sides,
students should be guided to an understanding that:

> sometimes a triangle cannot be made from 3 straws
> afigure made from 3 lengths, ie a triangle, is always flat

> afigure made from 4 or more lengths need not be flat
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> aunique triangle is formed, if a triangle can be formed, from 3 given lengths
> more than one two-dimensional shape can result if more than 3 lengths are used.

When using examples of Aboriginal rock carvings and other Aboriginal art, it is recommended
that local examples be used wherever possible. Consult with local Aboriginal communities and
education consultants for such examples.

Language

Students should be able to communicate using the following language: shape, two-dimensional
shape (2D shape), circle, triangle, quadrilateral, parallelogram, rectangle, rhombus,

square, trapezium, kite, pentagon, hexagon, octagon, regular shape, irregular shape,
orientation, features, properties, side, parallel, pair of parallel sides, opposite, length, vertex
(vertices), angle, right angle, symmetry, line (axis) of symmetry, rigid.

The term 'polygon’ (derived from the Greek words meaning ‘'many angles') refers to closed
shapes with three or more angles and sides. While the angles are the focus for the general
naming system used for shapes, polygons are more usually understood in terms of their sides.
Students are not expected to use the term 'polygon'. However, some students may explore
other polygons and so benefit from being introduced to the collective term.

Students could explore the language origins of the names of polygons.

The term 'diamond' is often used in everyday contexts when describing quadrilaterals with four
equal sides. However, 'diamond' is not the correct geometrical term to name such
quadrilaterals; the correct term is 'rhombus'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-15MG the sub-elements (and levels) of
Understanding geometric properties (UGP2-UGP4) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

TWO-DIMENSIONAL SPACE 2

OUTCOMES
A student:

>

uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

checks the accuracy of a statement and explains the reasoning used MA2-3WM

manipulates, identifies and sketches two-dimensional shapes, including special
quadrilaterals, and describes their features MA2-15MG

CONTENT

Students:

Compare and describe two-dimensional shapes that result from combining and splitting
common shapes, with and without the use of digital technologies (ACMMG088)

combine common two-dimensional shapes, including special quadrilaterals, to form other
common shapes or designs, eg combine a rhombus and a triangle to form a trapezium

/% 2

» describe and/or name the shape formed from a combination of common shapes
(Communicating) =

» follow written or verbal instructions to create a common shape using a specified set of
two or more common shapes, eg create an octagon from five squares and four triangles
(Communicating, Problem Solving) &% #*

» use digital technologies to construct a design or logo by combining common shapes
(Communicating) @] g*

split a given shape into two or more common shapes and describe the result, eg 'l split
the parallelogram into a rectangle and two equal-sized triangles'

a_#

» compare the area of the given shape with the area of each of the shapes it is split into,
eg if a pentagon is split into five equal triangles, describe the area of the pentagon as
five times the area of one triangle, or the area of one triangle as % of the area of the
pentagon (Communicating, Reasoning) ##

record the arrangements of common shapes used to create other shapes, and the

arrangement of shapes formed after splitting a shape, in diagrammatic form, with and
without the use of digital technologies =
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record different combinations of common shapes that can be used to form a particular
regular polygon, eg a hexagon can be created from, or split into, many different
arrangements, such as

6 triangles 2 triangles 2 triangles 2 trapeziums
and 1 rectangle and 2 rhombuses

(Communicating, Problem Solving) ##

Create symmetrical patterns, pictures and shapes, with and without the use of digital
technologies (ACMMG091)

create symmetrical patterns, designs, pictures and shapes by translating (sliding), reflecting
(flipping) and rotating (turning) one or more common shapes

»

use different types of graph paper to assist in creating symmetrical designs
(Communicating)

use digital technologies to create designs by copying, pasting, reflecting, translating and
rotating common shapes (Communicating, Problem Solving) =]

apply and describe amounts of rotation, in both 'clockwise' and 'anti-clockwise'
directions, including half-turns, quarter-turns and three-quarter-turns, when creating
designs (Communicating, Problem Solving) =

describe the creation of symmetrical designs using the terms 'reflect’, 'translate’ and
'rotate’ (Communicating, Reasoning) % ##

create and record tessellating designs by reflecting, translating and rotating common

shapes

» use digital technologies to create tessellating designs (Communicating) =],

» determine which of the special quadrilaterals can be used to create tessellating designs
(Reasoning) #*

» explain why tessellating shapes are best for measuring area (Communicating,

Reasoning) ##

identify shapes that do and do not tessellate ##

>

explain why a shape does or does not tessellate (Communicating, Reasoning) ##

draw the reflection (mirror image) to complete symmetrical pictures and shapes, given a line
of symmetry, with and without the use of digital technologies =] y#

Background Information

Students should be given the opportunity to attempt to create tessellating designs with a
selection of different shapes, including shapes that do not tessellate.

Language

Students should be able to communicate using the following language: shape, two-dimensional
shape (2D shape), triangle, quadrilateral, parallelogram, rectangle, rhombus, square, trapezium,
kite, pentagon, hexagon, octagon, line (axis) of symmetry, reflect (flip), translate (slide), rotate
(turn), tessellate, clockwise, anti-clockwise, half-turn, quarter-turn, three-quarter-turn.

In Stage 1, students referred to the transformations of shapes using the terms 'slide’, 'flip' and
'turn’. In Stage 2, they are expected to progress to the use of the terms 'translate’, 'reflect’ and
'rotate’, respectively.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-15MG the sub-elements (and levels) of Number
patterns and algebraic thinking (NPA3), Interpreting fractions (InF3-InF4) and
Understanding geometric properties (UGP2-UGP4) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

ANGLES 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> identifies, describes, compares and classifies angles MA2-16MG

CONTENT

Students:
Identify angles as measures of turn and compare angle sizes in everyday situations (ACMMGO064)

+ identify ‘angles’ with two arms in practical situations, eg the angle between the arms of a
clock g*

+ identify the 'arms' and 'vertex' of an angle ¢=
+ describe informally an angle as the 'amount of turning' between two arms
» recognise that the length of the arms does not affect the size of the angle (Reasoning)
+ compare angles directly by placing one angle on top of another and aligning one arm
+ identify 'perpendicular’ lines in pictures, designs and the environment =
+ use the term 'right angle' to describe the angle formed when perpendicular lines meet ¢=

» describe examples of right angles in the environment (Communicating, Problem
Solving)

» identify right angles in two-dimensional shapes and three-dimensional objects
(Communicating)

Background Information

In Stage 2, students need informal experiences of creating, identifying and describing a range of
angles. This will lead to an appreciation of the need for a formal unit to measure angles.

Paper folding is a quick and simple means of generating a wide range of angles for comparison
and copying.

/<

The arms of the angles above are different lengths. However, the angles are the same size, as
the amount of turning between the arms is the same. Students may mistakenly judge one angle
to be greater in size than another on the basis of the length of the arms of the angles in the
diagram.

Language

Students should be able to communicate using the following language: angle, amount of
turning, arm, vertex, perpendicular, right angle.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-16MG the sub-elements (and levels) of
Understanding geometric properties (UGP2) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

ANGLES 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> identifies, describes, compares and classifies angles MA2-16MG

CONTENT

Students:

Compare angles and classify them as equal to, greater than or less than a right angle
(ACMMG089)

+ compare angles using informal means, such as by using an 'angle tester'

* recognise and describe angles as 'less than', 'equal to', 'about the same as' or 'greater than'
aright angle =

+ classify angles as acute, right, obtuse, straight, reflex or a revolution =

» describe the size of different types of angles in relation to a right angle, eg acute angles
are less than a right angle (Communicating)

» relate the turn of the hour hand on a clock through a right angle or straight angle to the
number of hours elapsed, eg a turn through a right angle represents the passing of
three hours (Reasoning) ##

+ identify the arms and vertex of the angle in an opening, a slope and/or a turn where one
arm is visible and the other arm is invisible, eg the bottom of an open door is the visible arm
and the imaginary line on the floor across the doorway is the other arm

+ create, draw and classify angles of various sizes, eg by tracing along the adjacent sides of
shapes

» draw and classify the angle through which the minute hand of a clock turns from various
starting points (Communicating, Reasoning)

Background Information

A simple 'angle tester' can be made by placing a pipe-cleaner inside a straw and bending the
straw to form two arms. Another angle tester can be made by joining two narrow straight pieces
of card with a split-pin to form the rotatable arms of an angle.

Language

Students should be able to communicate using the following language: angle, arm, vertex, right
angle, acute angle, obtuse angle, straight angle, reflex angle, angle of revolution.

The use of the terms 'sharp’ and 'blunt' to describe acute and obtuse angles, respectively, is
counterproductive in identifying the nature of angles. Such terms should not be used with
students as they focus attention on the external points of an angle, rather than on the amount of
turning between the arms of the angle.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-16MG the sub-elements (and levels) of
Understanding geometric properties (UGP2) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

POSITION 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> uses simple maps and grids to represent position and follow routes, including using
compass directions MA2-17MG

CONTENT

Students:
Create and interpret simple grid maps to show position and pathways (ACMMG065)

» describe the location of an object using more than one descriptor, eg 'The book is on the
third shelf and second from the left' g=

* use given directions to follow routes on simple maps =
» use and follow positional and directional language (Communicating) =
» use grid references on maps to describe position, eg 'The lion cage is at B3' g=
» use grid references in games (Communicating) 5=
+ identify and mark particular locations on maps and plans, given their grid references
+ draw and label a grid on a given map

» discuss the use of grids in real-world contexts, eg zoo map, map of shopping centre
(Reasoning) 4=

« draw simple maps and plans from an aerial view, with and without labelling a grid, eg create
a map of the classroom g#

» create simple maps and plans using digital technologies (Communicating) =]

» compare different methods of identifying locations in the environment, eg compare the
reference system used in Aboriginal Country maps with standard grid-referenced maps

(Reasoning) = X%
+ draw and describe routes or paths on grid-referenced maps and plans =

» use digital technologies involving maps, position and paths (Communicating) @]

* interpret and use simple maps found in factual texts and in the media ¢=

Background Information

By convention when using grid-reference systems, such as those found on maps, the horizontal
component of direction is named first, followed by the vertical component. This is a precursor to
introducing coordinates on the Cartesian plane in Stage 3 Patterns and Algebra, where the
horizontal coordinate is recorded first, followed by the vertical coordinate.

Aboriginal people use an Aboriginal land map to identify and explain the relationship of a
particular Aboriginal Country to significant landmarks in the area. They use a standard map of
New South Wales to identify nearby towns and their proximity to significant Aboriginal
landmarks, demonstrating their unique relationship to land, Country and place.
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Language

Students should be able to communicate using the following language: position, location, map,
plan, path, route, grid, grid reference, aerial view, directions.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-17MG the sub-elements (and levels) of Positioning
and locating (PoL2-PoL4) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 2

POSITION 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> uses simple maps and grids to represent position and follow routes, including using
compass directions MA2-17MG

CONTENT

Students:

Use simple scales, legends and directions to interpret information contained in basic maps
(ACMMG090)

* use alegend (or key) to locate specific objects on a map &

* use a compass to find north and then east, south and west

+ use N, E, S and W to indicate north, east, south and west, respectively, on a compass rose
* use an arrow to represent north on a map

+ determine the directions north, east, south and west when given one of the directions

» use north, east, south and west to describe the location of a particular object in relation to
another object on a simple map, given an arrow that represents north, eg 'The treasure is
east of the cave' g=

» use NE, SE, SW and NW to indicate north-east, south-east, south-west and north-west,
respectively, on a compass rose, eg

N
NW. NE

W E
SW T sE
&

+ determine the directions NE, SE, SW and NW when given one of the directions

* use north-east, south-east, south-west and north-west to describe the location of an object
on simple maps, given a compass rose, eg 'The tree is south-west of the sign' ¢=

» calculate the distance between two points on a map using a simple given scale

* use scales involving multiples of 10 to calculate the distance between two points on maps
and plans

» interpret simple scales on maps and plans, eg 'One centimetre on the map represents
one metre in real life' (Reasoning) 4=

» give reasons for using a particular scale on a map or plan (Communicating, Reasoning)
,n_#
* recognise that the same location can be represented by maps or plans using different
scales u*

Background Information

Students need to have experiences identifying north from a compass in their own environment
and then determining the other three key directions: east, south and west. This could be done in
the playground before introducing students to using these directions on maps to describe the
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positions of various places. The four directions NE, SE, SW and NW could then be introduced
to assist with descriptions of places that lie between N, E, S and W.

Language

Students should be able to communicate using the following language: position, location, map,
plan, legend, key, scale, directions, compass, compass rose, north, east, south, west, north-
east, south-east, south-west, north-west.

The word 'scale’ has different meanings in different contexts. Scale could mean the enlargement
or reduction factor for a drawing, the scale marked on a measuring device, a fish scale or a
musical scale.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-17MG the sub-elements (and levels) of Comparing
units (CoU2) and Positioning and locating (PoL5) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 2

DATA 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> selects appropriate methods to collect data, and constructs, compares, interprets and
evaluates data displays, including tables, picture graphs and column graphs MA2-18SP

CONTENT

Students:

Identify questions or issues for categorical variables; identify data sources and plan methods of
data collection and recording (ACMSP068)

* recognise that data can be collected either by the user or by others #

* identify possible sources of data collected by others, eg newspapers, government data-
collection agencies, sporting agencies, environmental groups % w# =i %

* pose questions about a matter of interest to obtain information that can be recorded in
categories

+ predict and create a list of categories for efficient data collection in relation to a matter of
interest, eg 'Which breakfast cereal is the most popular with members of our class?' g%

» identify issues for data collection and refine investigations, eg 'What if some members
of our class don't eat cereal?' (Problem Solving) ##

Collect data, organise it into categories, and create displays using lists, tables, picture graphs
and simple column graphs, with and without the use of digital technologies (ACMSP069)

+ collect data and create a list or table to organise the data, eg collect data on the number of
each colour of lollies in a packet

Colour Number of lollies

Red
Blue
Yellow
Green

= ~NN;

&

» use computer software to create a table to organise collected data, eg a spreadsheet
(Communicating) =]

« construct vertical and horizontal column graphs and picture graphs that represent data
using one-to-one correspondence

» use grid paper to assist in constructing graphs that represent data using one-to-one
correspondence (Communicating)

» use the terms 'horizontal axis', 'vertical axis' and 'axes' appropriately when referring to
column graphs (Communicating) =
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» use graphing software to enter data and create column graphs that represent data
(Communicating) @

» mark equal spaces on axes, name and label axes, and choose appropriate titles for
column graphs (Communicating) 5=

» choose an appropriate picture or symbol for a picture graph and state the key used
(Communicating)

Interpret and compare data displays (ACMSP070)

» describe and interpret information presented in simple tables, column graphs and picture
graphs =

» make conclusions about data presented in different data displays, eg 'Football is the
most popular sport for students in Year 3 at our school' (Communicating, Reasoning) &=

+ represent the same data set using more than one type of display and compare the displays

» discuss the advantages and/or disadvantages of different representations of the same
data (Communicating, Reasoning) z*

Background Information

Data could be collected from the internet, newspapers or magazines, as well as through
students' surveys, votes and questionnaires.

In Stage 2, students should consider the use of graphs in real-world contexts. Graphs are
frequently used to persuade and/or influence the reader, and are often biased.

One-to-one correspondence in a column graph means that one unit (eg 1 cm) on the vertical
axis is used to represent one response/item.

Categorical data can be separated into distinct groups, eg colour, gender, blood type. Numerical
data has variations that are expressed as numbers, eg the heights of students in a class, the
number of children in families.

Language

Students should be able to communicate using the following language: information, data,
collect, category, display, symbol, list, table, column graph, picture graph, vertical columns,
horizontal bars, equal spacing, title, key, vertical axis, horizontal axis, axes, spreadsheet.

Column graphs consist of vertical columns or horizontal bars. However, the term 'bar graph' is
reserved for divided bar graphs and should not be used for a column graph with horizontal bars.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-18SP the sub-elements (and levels) of Interpreting
and representing data (IRD1-IRD2, IRD4) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.

Mathematics K-10 Syllabus 194


http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=
http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=

STATISTICS AND PROBABILITY STAGE 2

DATA 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> selects and uses appropriate mental or written strategies, or technology, to solve problems
MA2-2WM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> selects appropriate methods to collect data, and constructs, compares, interprets and
evaluates data displays, including tables, picture graphs and column graphs MA2-18SP

CONTENT

Students:

Select and trial methods for data collection, including survey questions and recording sheets
(ACMSP095)

» create a survey and related recording sheet, considering the appropriate organisation of
categories for data collection *

» choose effective ways to collect and record data for an investigation, eg creating a
survey with a scale of 1 to 5 to indicate preferences (1 = don't like, 2 = like a little,
3 =don't know, 4 = like, 5 = like a lot) (Communicating, Problem Solving) =

+ refine survey questions as necessary after a small trial #*

» discuss and decide the most suitable question to investigate a particular matter of
interest, eg by narrowing the focus of a question from 'What is the most popular
playground game?' to 'What is the most popular playground game among Year 3
students at our school?' (Communicating, Reasoning) 4= #%

+ conduct a survey to collect categorical data %

» after conducting a survey, discuss and determine possible improvements to the
guestions or recording sheet (Communicating, Reasoning) z#

» compare the effectiveness of different methods of collecting and recording data, eg creating
categories of playground games and using tally marks, compared to asking open-ended
guestions such as 'What playground game do you like to play?' ##

» discuss the advantages and/or disadvantages of open-ended questions in a survey,
compared to questions with predetermined categories (Communicating, Reasoning) =
‘nﬁ

Construct suitable data displays, with and without the use of digital technologies, from given or
collected data; include tables, column graphs and picture graphs where one picture can
represent many data values (ACMSP096)

* represent given or collected categorical data in tables, column graphs and picture graphs,
using a scale of many-to-one correspondence, with and without the use of digital
technologies

» discuss and determine a suitable scale of many-to-one correspondence to draw graphs

for large data sets and state the key used, eg © =10 people, if there are 200 data
values (Communicating, Reasoning) ##
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» use grid paper to assist in drawing graphs that represent data using a scale of many-to-
one correspondence (Communicating)

» use data in a spreadsheet to create column graphs with appropriately labelled axes
(Communicating, Problem Solving) =]

» mark equal spaces on axes, name and label axes, and choose appropriate titles for
graphs (Communicating) =

Evaluate the effectiveness of different displays in illustrating data features, including variability
(ACMSP097)

» interpret and evaluate the effectiveness of various data displays found in media and in
factual texts, where displays represent data using a scale of many-to-one correspondence

& @ ¥ i I

» identify and discuss misleading representations of data (Communicating, Reasoning) =
2 i S5~

» discuss and compare features of data displays, including considering the number and

appropriateness of the categories used, eg a display with only three categories (blue,
red, other) for car colour is not likely to be useful (Communicating) = &* i[8

» discuss the advantages and disadvantages of different representations of the same
categorical data, eg column graphs compared to picture graphs that represent data
using scales of many-to-one correspondence (Communicating) % 5[2

Background Information
A scale of many-to-one correspondence in a picture graph or column graph uses one symbol or

one unit to represent more than one item or response, eg © =10 people, or 1 centimetre
represents 5 items/responses.

Language

Students should be able to communicate using the following language: data, collect, survey,
recording sheet, rating scale, category, display, symbol, tally mark, table, column graph, picture
graph, vertical columns, horizontal bars, scale, equal spacing, title, key, vertical axis, horizontal
axis, axes, spreadsheet, misleading.

Refer also to language in Data 1.National Numeracy Learning
Progression links to this Mathematics outcome

When working towards the outcome MA2-18SP the sub-elements (and levels) of Interpreting
and representing data (IRD2-IRD5) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 2

CHANCE 1

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> checks the accuracy of a statement and explains the reasoning used MA2-3WM

> describes and compares chance events in social and experimental contexts MA2-19SP

CONTENT

Students:

Conduct chance experiments, identify and describe possible outcomes, and recognise variation
in results (ACMSP067)

* use the term 'outcome' to describe any possible result of a chance experiment =

+ predict and list all possible outcomes in a chance experiment, eg list the outcomes when
three pegs are randomly selected from a bag containing an equal number of pegs of two
colours

+ predict and record all possible combinations in a chance situation, eg list all possible outfits
when choosing from three different T-shirts and two different pairs of shorts g#

+ predict the number of times each outcome should occur in a chance experiment involving a
set number of trials, carry out the experiment, and compare the predicted and actual results

» keep atally and graph the results of a chance experiment (Communicating)

» explain any differences between expected results and actual results in a chance
experiment (Communicating, Reasoning) %

» make statements that acknowledge 'randomness' in a situation, eg 'The spinner could
stop on any colour' (Communicating, Reasoning) 4= #*

» repeat a chance experiment several times and discuss why the results vary
(Communicating) ##

Background Information

Random generators include coins, dice and spinners.

Language

Students should be able to communicate using the following language: chance, experiment,
outcome, random, trials, tally, expected results, actual results.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-19SP the sub-elements (and levels) of
Understanding chance (UnC2-UnC3) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 2

CHANCE 2

OUTCOMES
A student:

> uses appropriate terminology to describe, and symbols to represent, mathematical ideas
MA2-1IWM

> describes and compares chance events in social and experimental contexts MA2-19SP

CONTENT

Students:
Describe possible everyday events and order their chances of occurring (ACMSP092)

+ use the terms 'equally likely', 'likely' and 'unlikely' to describe the chance of everyday events
occurring, eg 'lIt is equally likely that you will get an odd or an even number when you roll a
die' g=

+ compare the chance of familiar events occurring and describe the events as being 'more
likely' or 'less likely' to occur than each other 6=

» order events from least likely to most likely to occur, eg 'Having 10 children away sick on the
same day is less likely than having one or two away'

+ compare the likelihood of obtaining particular outcomes in a simple chance experiment,
eg for a collection of 7 red, 13 blue and 10 yellow marbles, name blue as being the colour
most likely to be drawn out and recognise that it is impossible to draw out a green marble

Identify everyday events where one occurring cannot happen if the other happens (ACMSP093)

+ identify and discuss everyday events occurring that cannot occur at the same time, eg the
sun rising and the sun setting g*

Identify events where the chance of one occurring will not be affected by the occurrence of the
other (ACMSP094)

+ identify and discuss events where the chance of one event occurring will not be affected by
the occurrence of the other, eg obtaining a 'head' when tossing a coin does not affect the
chance of obtaining a 'head' on the next toss

» explain why the chance of each of the outcomes of a second toss of a coin occurring
does not depend on the result of the first toss, whereas drawing a card from a pack of
playing cards and not returning it to the pack changes the chance of obtaining a
particular card or cards in future draws (Communicating) 4= #*

+ compare events where the chance of one event occurring is not affected by the occurrence
of the other, with events where the chance of one event occurring is affected by the
occurrence of the other, eg decide whether taking five red lollies out of a packet containing
10 red and 10 green lollies affects the chance of the next lolly taken out being red, and
compare this to what happens if the first five lollies taken out are put back in the jar before
the sixth lolly is selected

Background Information

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

Students should be able to communicate using the following language: chance, event, possible,
impossible, likely, unlikely, less likely, more likely, most likely, least likely, equally likely,
experiment, outcome.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA2-19SP the sub-elements (and levels) of
Understanding chance (UnC1-UnC2, UnC5) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STAGE 3
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WHOLE NUMBERS 1

OUTCOMES
A student:

>

describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

orders, reads and represents integers of any size and describes properties of whole
numbers MA3-4NA

CONTENT

Students:

Recognise, represent and order numbers to at least tens of millions

apply an understanding of place value and the role of zero to read and write numbers of any
size g¥

state the place value of digits in numbers of any size

arrange numbers of any size in ascending and descending order

record numbers of any size using expanded notation,
eg 163 480 = 100 000 + 60 000 + 3000 + 400 + 80

partition numbers of any size in non-standard forms to aid mental calculation, eg when
adding 163 480 and 150 000, 163 480 could be partitioned as 150 000 + 13 480, so that
150 000 could then be doubled and added to 13 480 y*

use numbers of any size in real-life situations, including in money problems

» interpret information from the internet, the media, the environment and other sources
that use large numbers (Communicating, Reasoning) &% =] i 3

recognise different abbreviations of numbers used in everyday contexts, eg $350 K
represents $350 000 4= %

round numbers to a specified place value, eg round 5 461 883 to the nearest million

Identify and describe factors and multiples of whole numbers and use them to solve problems
(ACMNA098)

determine all 'factors' of a given whole number, eg 36 has factors 1, 2, 3, 4, 6, 9, 12, 18 and
36 &=

determine the 'highest common factor' (HCF) of two whole numbers, eg the HCF of 16 and
24is 8=

determine 'multiples' of a given whole number, eg multiples of 7 are 7, 14, 21, 28, ... =

determine the 'lowest common multiple' (LCM) of two whole numbers, eg the LCM of 21 and
63 is 63 ¢

determine whether a particular number is a factor of a given number using digital
technologies ##

» recognise that when a given number is divided by one of its factors, the result must be a
whole number (Problem Solving) ##
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» solve problems using knowledge of factors and multiples, eg ‘'There are 48 people at a
party. In how many ways can you set up the tables and chairs, so that each table seats the
same number of people and there are no empty chairs?' x*

Background Information

Students need to develop an understanding of place value relationships, such as
10 thousand = 100 hundreds = 1000 tens = 10 000 ones.

Language

Students should be able to communicate using the following language: ascending order,
descending order, zero, ones, tens, hundreds, thousands, tens of thousands, hundreds of
thousands, millions, digit, place value, expanded notation, round to, whole number, factor,
highest common factor (HCF), multiple, lowest common multiple (LCM).

In some Asian languages, such as Chinese, Japanese and Korean, the natural language
structures used when expressing numbers larger than 10 000 are 'tens of thousands' rather
than 'thousands', and 'tens of millions' rather than 'millions'. For example, in Chinese
(Mandarin), 612 000 is expressed as '61 wan, 2 gian', which translates as '61 tens of thousands
and 2 thousands'.

The abbreviation 'K" is derived from the Greek word khilios, meaning ‘thousand'. It is used in
many job advertisements to represent salaries (eg a salary of $70 K or $70 000). It is also used
as an abbreviation for the size of computer files (eg a size of 20 K, meaning twenty thousand

bytes).

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-4NA the sub-elements (and levels) of Quantifying
numbers (QuN11-QuN12), Additive strategies (AdS7-AdS8), Multiplicative strategies
(MuS5-MuS6) and Understanding money (UnM7) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 3

WHOLE NUMBERS 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> orders, reads and represents integers of any size and describes properties of whole
numbers MA3-4NA

CONTENT

Students:

Investigate everyday situations that use integers; locate and represent these numbers on a
number line (ACMNA124)

* recognise the location of negative whole numbers in relation to zero and place them on a
number line

» use the term 'integers' to describe positive and negative whole numbers and zero ¢
* interpret integers in everyday contexts, eg temperature

* investigate negative whole numbers and the number patterns created when counting
backwards on a calculator

» recognise that negative whole numbers can result from subtraction (Reasoning)

» ask 'What if' questions, eg 'What happens if we subtract a larger number from a smaller
number on a calculator?' (Communicating) 4% g*

Identify and describe properties of prime, composite, square and triangular numbers (ACMNA122)
* determine whether a number is prime, composite or neither

» explain whether a whole number is prime, composite or neither 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', '1 is neither prime nor composite as it
has only one factor, itself' (Communicating, Reasoning)

» explain why a prime number, when modelled as an array, can have only one row
(Communicating, Reasoning)

* model square and triangular numbers and record each number group in numerical and
diagrammatic form =

» explain how square and triangular numbers are created (Communicating, Reasoning)
¢_$

» explore square and triangular numbers using arrays, grid paper or digital technologies
(Communicating, Problem Solving) =]

» recognise and explain the relationship between the way each pattern of numbers is
created and the name of the number group (Communicating, Reasoning) 4=
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Background Information

Square numbers Triangular numbers
*———» LN
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Students could investigate further the properties of square and triangular numbers, such as all
square numbers have an odd number of factors, while all non-square numbers have an even
number of factors; when two consecutive triangular numbers are added together, the result is
always a square number.

Language

Students should be able to communicate using the following language: number line, whole
number, zero, positive number, negative number, integer, prime number, composite number,
factor, square number, triangular number.

Words such as 'square' have more than one grammatical use in mathematics, eg draw a square
(noun), square three (verb), square numbers (adjective) and square metres (adjective).

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-4NA the sub-elements (and levels) of Quantifying
numbers (QuN12) describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 3

ADDITION AND SUBTRACTION 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> selects and applies appropriate strategies for addition and subtraction with counting
numbers of any size MA3-5NA

CONTENT

Students:

Use efficient mental and written strategies and apply appropriate digital technologies to solve
problems (ACMNA291)

* use the term 'sum' to describe the result of adding two or more numbers, eg 'The sum of
7and5is 12'g=

+ add three or more numbers with different numbers of digits, with and without the use of
digital technologies, eg 42 000 + 5123 + 246

+ select and apply efficient mental, written and calculator strategies to solve addition and
subtraction word problems, including problems involving money g% @] #*

» interpret the words 'increase' and 'decrease’ in addition and subtraction word problems,
eg 'lIf a computer costs $1599 and its price is then decreased by $250, how much do
| pay?' (Communicating, Problem Solving) 4=

* record the strategy used to solve addition and subtraction word problems
» use empty number lines to record mental strategies (Communicating, Problem Solving)

» use selected words to describe each step of the solution process (Communicating,
Problem Solving) 4=

» check solutions to problems, including by using the inverse operation g*

Use estimation and rounding to check the reasonableness of answers to calculations (ACMNA099)
» round numbers appropriately when obtaining estimates to numerical calculations

* use estimation to check the reasonableness of answers to addition and subtraction
calculations, eg 1438 + 129 is about 1440 + 130 #*

Create simple financial plans (ACMNA106)

+ use knowledge of addition and subtraction facts to create a financial plan, such as a budget,
eg organise a class celebration on a budget of $60 for all expenses f# %

» record numerical data in a simple spreadsheet (Communicating) =]

» give reasons for selecting, prioritising and deleting items when creating a budget
(Communicating, Reasoning) #* i %
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Background Information

In Stage 3, mental strategies need to be continually reinforced.

Students may find recording (writing out) informal mental strategies to be more efficient than
using formal written algorithms, particularly in the case of subtraction.

For example, 8000 — 673 is easier to calculate mentally than by using a formal algorithm.
Written strategies using informal mental strategies (empty number line):

The jump strategy can be used on an empty number line to count up rather than back.
+7 +20 +300 +7000

673680 70 1000 8000

The answer will therefore be 7000 + 300 + 20 + 7 = 7327. Students could share possible
approaches and compare them to determine the most efficient.

The difference can be shifted one unit to the left on an empty number line, so that 8000 — 673
becomes 7999 — 672, which is an easier subtraction to calculate.

|l |

672 673 7999 8000

Written strategies using a formal algorithm (decomposition method):

7991
80.6.0 -

673
7327

An inverse operation is an operation that reverses the effect of the original operation. Addition
and subtraction are inverse operations; multiplication and division are inverse operations.

Language

Students should be able to communicate using the following language: plus, sum, add, addition,
increase, minus, the difference between, subtract, subtraction, decrease, equals, is equal to,
empty number line, strategy, digit, estimate, round to, budget.

Teachers should model and use a variety of expressions for the operations of addition and
subtraction, and should draw students' attention to the fact that the words used for subtraction
may require the operation to be performed with the numbers in the reverse order to that in
which they are stated in the question. For example, '9 take away 3' and 'reduce 9 by 3' require
the operation to be performed with the numbers in the same order as they are presented in the
question (ie 9 — 3). However, 'take 9 from 3', 'subtract 9 from 3' and '9 less than 3' require the
operation to be performed with the numbers in the reverse order to that in which they are stated
in the question (ie 3 —9).

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-5NA the sub-elements (and levels) of Additive
strategies (AdS7-AdS8) and Understanding money (UnM7) describe observable behaviours
that can aid teachers in making evidence-based decisions about student development and
future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 3

ADDITION AND SUBTRACTION 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> selects and applies appropriate strategies for addition and subtraction with counting
numbers of any size MA3-5NA

CONTENT

Students:

Select and apply efficient mental and written strategies and appropriate digital technologies to
solve problems involving addition and subtraction with whole numbers (ACMNA123)

» solve addition and subtraction word problems involving whole numbers of any size,
including problems that require more than one operation, eg 'l have saved $40 000 to buy a
new car. The basic model costs $36 118 and | add tinted windows for $860 and Bluetooth
connectivity for $1376. How much money will | have left over?"' z#

» select and apply appropriate mental and written strategies, with and without the use of
digital technologies, to solve unfamiliar problems (Problem Solving) ¢ @] #*

» explain how an answer was obtained for an addition or subtraction problem and justify
the selected calculation method (Communicating, Problem Solving, Reasoning) ##

» reflect on their chosen method of solution for a problem, considering whether it can be
improved (Communicating, Reasoning) ##

» give reasons why a calculator was useful when solving a problem (Communicating,
Reasoning)

» record the strategy used to solve addition and subtraction word problems =

» use selected words to describe each step of the solution process (Communicating,
Problem Solving) =

Background Information

Refer to background information in Addition and Subtraction 1.

Language

Students should be able to communicate using the following language: plus, sum, add, addition,
increase, minus, the difference between, subtract, subtraction, decrease, equals, is equal to,
operation, digit.

When solving word problems, students should be encouraged to write a few key words on the
left-hand side of the equals sign to identify what is being found in each step of their working,
eg 'amount to pay = ...", 'change = ...".

Refer also to language in Addition and Subtraction 1.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-5NA the sub-elements (and levels) of Additive
strategies (AdS8) describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 3

MULTIPLICATION AND DIVISION 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> selects and applies appropriate strategies for multiplication and division, and applies the
order of operations to calculations involving more than one operation MA3-6NA

CONTENT

Students:

Solve problems involving multiplication of large numbers by one- or two-digit numbers using
efficient mental and written strategies and appropriate digital technologies (ACMNA100)

» use mental and written strategies to multiply three- and four-digit numbers by one-digit
numbers, including: #*

— multiplying the thousands, then the hundreds, then the tens and then the ones, eg

673 x4 = (600 x 4) + (70 x4) + (3 x 4)
= 2400 + 280 + 12
= 2692

— using an area model, eg 684 x 5
600 80 4

5[ 3000 400 | 20

- /
~
3000+400+20=3420

— using the formal algorithm, eg 432 x 5

432x
5

2160
» use mental and written strategies to multiply two- and three-digit numbers by two-digit
numbers, including: #*

— using an area model for two-digit by two-digit multiplication, eg 25 x 26
20 5

20| 400 [100—» 500
650

6 120 30— 150

— factorising the numbers, eg 12 x 25 =3 x 4 x 25 = 3 x 100 = 300
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— using the extended form (long multiplication) of the formal algorithm, eg

521x
22

1042
10420

11462

» use digital technologies to multiply numbers of up to four digits =]
» check answers to mental calculations using digital technologies (Problem Solving) @]

» apply appropriate mental and written strategies, and digital technologies, to solve
multiplication word problems = = #*

» use the appropriate operation when solving problems in real-life situations (Problem
Solving)

» use inverse operations to justify solutions (Problem Solving, Reasoning) ##
+ record the strategy used to solve multiplication word problems =

» use selected words to describe each step of the solution process (Communicating,
Problem Solving) =

Solve problems involving division by a one-digit number, including those that result in a
remainder (ACMNA101)

+ use the term 'quotient’ to describe the result of a division calculation, eg 'The quotient when
30 is divided by 6 is 5'

« recognise and use different notations to indicate division, eg 25 + 4, 4)2 5, 24—5 (4
+ record remainders as fractions and decimals, eg 25 -4 = 6% or6.25 ¢=

» use mental and written strategies to divide a number with three or more digits by a one-digit
divisor where there is no remainder, including: »*

— dividing the hundreds, then the tens, and then the ones, eg 3248 + 4

3200 + 4 =800
40+4=10
8+4=2

S0 3248 +-4 =812

— using the formal algorithm, eg 258 + 6
43

6 i2 58
» use mental and written strategies to divide a number with three or more digits by a one-digit

divisor where there is a remainder, including: ##

— dividing the tens and then the ones, eg 243 + 4
240 +4 =60
3+4="1
4
S0 243 +4 = 60%

— using the formal algorithm, eg 587 + 6
972

6)587

» explain why the remainder in a division calculation is always less than the number
divided by (the divisor) (Communicating, Reasoning) z#

Mathematics K-10 Syllabus 210



NUMBER AND ALGEBRA STAGE 3

+ show the connection between division and multiplication, including where there is a
remainder, eg 25 +~ 4 = 6 remainder 1,s025=4x6 + 1

» use digital technologies to divide whole numbers by one- and two-digit divisors =]
» check answers to mental calculations using digital technologies (Problem Solving) =

» apply appropriate mental and written strategies, and digital technologies, to solve division
word problems = =] x#

» recognise when division is required to solve word problems (Problem Solving)
» use inverse operations to justify solutions to problems (Problem Solving, Reasoning) s*

» use and interpret remainders in solutions to division problems, eg recognise when it is
appropriate to round up an answer, such as 'How many 5-seater cars are required to take
47 people to the beach?' s#

* record the strategy used to solve division word problems ¢=

» use selected words to describe each step of the solution process (Communicating,
Problem Solving) =

Use estimation and rounding to check the reasonableness of answers to calculations (ACMNA099)
* round numbers appropriately when obtaining estimates to numerical calculations

* use estimation to check the reasonableness of answers to multiplication and division
calculations, eg '32 x 253 will be about, but more than, 30 x 250’

Background Information

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

In Stage 3, mental strategies need to be continually reinforced.

Students may find recording (writing out) informal mental strategies to be more efficient than
using formal written algorithms, particularly in the case of multiplication.

An inverse operation is an operation that reverses the effect of the original operation. Addition
and subtraction are inverse operations; multiplication and division are inverse operations.

The area model for two-digit by two-digit multiplication in Stage 3 is a precursor to the use of the
area model for the expansion of binomial products in Stage 5.

Language

Students should be able to communicate using the following language: multiply, multiplied by,
product, multiplication, multiplication facts, area, thousands, hundreds, tens, ones, double,
multiple, factor, divide, divided by, quotient, division, halve, remainder, fraction, decimal, equals,
strategy, digit, estimate, round to.

In mathematics, 'quotient' refers to the result of dividing one number by another.

Teachers should model and use a variety of expressions for multiplication and division. They
should draw students' attention to the fact that the words used for division may require the
operation to be performed with the numbers in the reverse order to that in which they are stated
in the question. For example, 'divide 6 by 2' and '6 divided by 2' require the operation to be
performed with the numbers in the same order as they are presented in the question (ie 6 + 2).
However, 'How many 2s in 6?' requires the operation to be performed with the numbers in the
reverse order to that in which they are stated in the question (ie 6 + 2).

The terms 'ratio’' and 'rate’ are not introduced until Stage 4, but students need to be able to
interpret problems involving simple rates as requiring multiplication or division.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-6NA the sub-elements (and levels) of Multiplicative
strategies (MuS5-MuS7) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 3

MULTIPLICATION AND DIVISION 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> selects and applies appropriate strategies for multiplication and division, and applies the
order of operations to calculations involving more than one operation MA3-6NA

CONTENT

Students:

Select and apply efficient mental and written strategies, and appropriate digital technologies, to
solve problems involving multiplication and division with whole numbers (ACMNA123)

+ select and use efficient mental and written strategies, and digital technologies, to multiply
whole numbers of up to four digits by one- and two-digit numbers

+ select and use efficient mental and written strategies, and digital technologies, to divide
whole numbers of up to four digits by a one-digit divisor, including where there is a
remainder

» estimate solutions to problems and check to justify solutions (Problem Solving,
Reasoning) ##

* use mental strategies to multiply and divide numbers by 10, 100, 1000 and their multiples

» solve word problems involving multiplication and division, eg 'A recipe requires 3 cups of
flour for 10 people. How many cups of flour are required for 40 people?' y#

» use appropriate language to compare quantities, eg 'twice as much as', 'half as much
as' (Communicating) %

» use a table or similar organiser to record methods used to solve problems
(Communicating, Problem Solving) =]

* recognise symbols used to record speed in kilometres per hour, eg 80 km/h =

+ solve simple problems involving speed, eg 'How long would it take to travel 600 km if the
average speed for the trip is 75 km/h?" z#

Explore the use of brackets and the order of operations to write number sentences (ACMNA134)

+ use the term 'operations' to describe collectively the processes of addition, subtraction,
multiplication and division

* investigate and establish the order of operations using real-life contexts, eg 'l buy six
goldfish costing $10 each and two water plants costing $4 each. What is the total cost?'; this
can be represented by the number sentence 6 x 10 + 2 x 4 but, to obtain the total cost,
multiplication must be performed before addition = »* ¥

» write number sentences to represent real-life situations (Communicating, Problem
Solving) 4=

» recognise that the grouping symbols () and [ ] are used in number sentences to indicate
operations that must be performed first g%
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» recognise that if more than one pair of grouping symbols are used, the operation within the
innermost grouping symbols is performed first

» perform calculations involving grouping symbols without the use of digital technologies, eg
5+4(2x3)=5+6

=11
2+3)x(16-9) =5x7

=35
3+[20+(9—5)] =3+ [20 + 4]

=3+5

=8

» apply the order of operations to perform calculations involving mixed operations and
grouping symbols, without the use of digital technologies, eg
324+2—-4=34-4

=30 addition and subtraction only, therefore work from left to right
32+-2%X4=16x%x4
= 64 multiplication and division only, therefore work from left to right
32+(2%x4)=32+8
=4 perform operation in grouping symbols first
(32+2)x4=34x4
=136 perform operation in grouping symbols first
32+2%x4=32+8
=40 perform multiplication before addition

» investigate whether different digital technologies apply the order of operations
(Reasoning) =] y*

* recognise when grouping symbols are not necessary, eg 32 + (2 x 4) has the same answer
as32+2x4

Background Information

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

The simplest multiplication word problems relate to rates, eg 'If four students earn $3 each, how
much do they have all together?' Another type of problem is related to ratio and uses language
such as 'twice as many as' and 'six times as many as'.

An 'operation’ is a mathematical process. The four basic operations are addition, subtraction,
multiplication and division. Other operations include raising a number to a power and taking a
root of a number. An ‘operator’ is a symbol that indicates the type of operation, eg +, —, X and

Refer also to background information in Multiplication and Division 1.

Language

Students should be able to communicate using the following language: multiply, multiplied by,
product, multiplication, multiplication facts, area, thousands, hundreds, tens, ones, double,
multiple, factor, divide, divided by, quotient, division, halve, remainder, fraction, decimal, equals,
strategy, digit, estimate, speed, per, operations, order of operations, grouping symbols,
brackets, number sentence, is the same as.

When solving word problems, students should be encouraged to write a few key words on the
left-hand side of the equals sign to identify what is being found in each step of their working,
eg 'cost of goldfish = ...", 'cost of plants = ...", 'total cost = ...".

'Grouping symbols' is a collective term used to describe brackets [ ], parentheses () and
braces { }. The term 'brackets' is often used in place of '‘parentheses'.

Often in mathematics when grouping symbols have one level of nesting, the inner pair is
parentheses () and the outer pair is brackets [ |, eg 360 + [4 x (20 — 11)].
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-6NA the sub-elements (and levels) of Multiplicative
strategies (MuS6-MuS7) and Comparing units (CoU1-CoU2) describe observable behaviours
that can aid teachers in making evidence-based decisions about student development and
future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 3

FRACTIONS AND DECIMALS 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> compares, orders and calculates with fractions, decimals and percentages MA3-7NA

CONTENT

Students:

Compare and order common unit fractions and locate and represent them on a number line
(ACMNA102)

+ place fractions with denominators of 2, 3, 4, 5, 6, 8, 10 and 12 on a number line between
Oand1, eg

[

T T
0 1 2 1
3 3
| \ T | ! \ |
0 <z 2 3 4 5 1
6 6 6 6 6
T T T T T T T T T T T 1
0 L2345 6 7 8 9101 ]

12 12 12 12 12 12 12 12 12 12 12

+ compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8, 10, 12 and 100 x#

» compare the relative value of unit fractions by placing them on a number line between
0 and 1 (Communicating, Reasoning)

» investigate and explain the relationship between the value of a unit fraction and its
denominator (Communicating, Reasoning) s*

Investigate strategies to solve problems involving addition and subtraction of fractions with the
same denominator (ACMNA103)

+ identify and describe 'proper fractions' as fractions in which the numerator is less than the
denominator g%

+ identify and describe 'improper fractions' as fractions in which the numerator is greater than
the denominator =

+ express mixed numerals as improper fractions and vice versa, through the use of diagrams
and number lines, leading to a mental strategy, eg
g - . AT |

Il
w |~

|

! 1
RS
|
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* model and represent strategies, including using diagrams, to add proper fractions with the
same denominator, where the result may be a mixed numeral, eg

4 3 —12
3 5 + s = 5=15
5 T T
| |

|

2
+ T =

L
5

I T [ T
I | | | [
|

7
5
T
|
[

or

» model and represent a whole number added to a proper fraction, eg 2 +% = 2%

» subtract a proper fraction from another proper fraction with the same denominator,

* model and represent strategies, including using diagrams, to add mixed numerals with the
same denominator, eg

1
2 5 +
BB BB B

+ use diagrams, and mental and written strategies, to subtract a unit fraction from any whole
number including 1, eg
I

2

1_3_ 3
|
|

» solve word problems that involve addition and subtraction of fractions with the same
. 1 3
denominator, eg 'l eat p of a block of chocolate and you eat . of the same block. How much
of the block of chocolate has been eaten?' x#

» use estimation to verify that an answer is reasonable (Problem Solving, Reasoning) u#

Recognise that the place value system can be extended beyond hundredths (ACMNA104)
+ express thousandths as decimals

» interpret decimal notation for thousandths, eg 0.123 = %

+ state the place value of digits in decimal numbers of up to three decimal places

Compare, order and represent decimals (ACMNA105)
« compare and order decimal numbers of up to three decimal places, eg 0.5, 0.125, 0.25 =
* interpret zero digit(s) at the end of a decimal, eg 0.170 has the same value as 0.17

+ place decimal numbers of up to three decimal places on a number line between 0 and 1

Background Information

In Stage 3 Fractions and Decimals, students study fractions with denominators of 2, 3, 4, 5, 6,
8, 10, 12 and 100. A unit fraction is any proper fraction in which the numerator is 1,

€g

N
W R
(SR

1
’ 111 y nen

Fractions may be interpreted in different ways depending on the context, eg two-quarters G)
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 G) may be thought of as two equal parts of two wholes that have
each been divided into quarters.
2

4

+

|
p— - ES
|
|
T
|
Fed o=
|
1

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 three-quarters G) of a pizza, draw a diagram to show how much each
child receives when four children share three pizzas.

Language

Students should be able to communicate using the following language: whole, equal parts, half,
quarter, eighth, third, sixth, twelfth, fifth, tenth, hundredth, thousandth, one-thousandth, fraction,
numerator, denominator, mixed numeral, whole number, number line, proper fraction, improper
fraction, decimal, decimal point, digit, place value, decimal places.

The decimal 1.12 is read as 'one point one two' and not ‘'one point twelve'.

When expressing fractions in English, the numerator is said first, followed by the denominator.
However, in many Asian languages (eg Chinese, Japanese), the opposite is the case: the
denominator is said before the numerator.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-7NA the sub-elements (and levels) of Quantifying
numbers (QUN10-QuN11), Operating with decimals (OwD3) and Interpreting fractions
(InF1-InF7) describe observable behaviours that can aid teachers in making evidence-based
decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 3

FRACTIONS AND DECIMALS 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> compares, orders and calculates with fractions, decimals and percentages MA3-7NA

CONTENT

Students:

Compare fractions with related denominators and locate and represent them on a number line
(ACMNA125)

* model, compare and represent fractions with denominator of 2, 3, 4, 5, 6, 8, 10, 12 and 100
of a whole object, a whole shape and a collection of objects

» compare the relative size of fractions drawn on the same diagram, eg

LT T T T T T LT[ ] twelfths
| | | | eighths
| | | | sixths
] | quarters

| | thirds

| halves

whole  (Reasoning) s

« compare and order simple fractions with related denominators using strategies such as

1 4 7. .
—,-and " in ascending

. . . . . 3 3
diagrams, the number line, or equivalent fractions, eg write o 1 0

order

» find equivalent fractions by re-dividing the whole, using diagrams and number lines, eg

+ record equivalent fractions using diagrams and numerals

» develop mental strategies for generating equivalent fractions, such as multiplying or dividing

the numerator and the denominator by the same number,
1 1x2 _ 1x3 _ 1x4 _ .12 3 4

T T T P EITET R T T
» explain or demonstrate why two fractions are or are not equivalent (Communicating,
Reasoning) ##

» write fractions in their 'simplest form' by dividing the numerator and the denominator by a
common factor, eg 14—6 = % = i
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» recognise that a fraction in its simplest form represents the same value as the original
fraction (Reasoning)

» apply knowledge of equivalent fractions to convert between units of time, eg 15 minutes
is the same as ;—z of an hour, which is the same as iof an hour (Problem Solving)

Solve problems involving addition and subtraction of fractions with the same or related
denominators (ACMNA126)

add and subtract fractions, including mixed numerals, where one denominator is the same

as, or a multiple of, the other, eg §+ % 2 z - 1%, 2 z —z

» convert an answer that is an improper fraction to a mixed numeral (Communicating)

» use knowledge of equivalence to simplify answers when adding and subtracting
fractions (Communicating, Reasoning)

» recognise that improper fractions may sometimes make calculations involving mixed
numerals easier (Communicating)

solve word problems involving the addition and subtraction of fractions where one

denominator is the same as, or a multiple of, the other, eg 'l ate %of a cake and my friend

ate %of the cake. What fraction of the cake remains?' g= u*

multiply simple fractions by whole numbers using repeated addition, leading to a rule,
eg3><3 =24242-8-912 Ieadingtozxs =22_0-12 g
5 5 5 5 5 5 5 5 5 5

Find a simple fraction of a quantity where the result is a whole number, with and without the use
of digital technologies (ACMNA127)

calculate unit fractions of collections, with and without the use of digital technologies,
eg calculate g of 30 =

» describe the connection between finding a unit fraction of a collection and the operation
of division (Communicating, Problem Solving) y#

calculate a simple fraction of a collection/quantity, with and without the use of digital
technologies, eg calculate g of 30 =

» explain how unit fractions can be used in the calculation of simple fractions of
collections/quantities, eg 'To calculate g of a quantity, | found g of the collection first and
then multiplied by 3' (Communicating, Reasoning) #*

solve word problems involving a fraction of a collection/quantity =

Add and subtract decimals, with and without the use of digital technologies, and use estimation
and rounding to check the reasonableness of answers (ACMNA128)

add and subtract decimals with the same number of decimal places, with and without the
use of digital technologies =]

add and subtract decimals with a different number of decimal places, with and without the
use of digital technologies =]

» relate decimals to fractions to aid mental strategies (Communicating)
round a number of up to three decimal places to the nearest whole humber

use estimation and rounding to check the reasonableness of answers when adding and
subtracting decimals

» describe situations where the estimation of calculations with decimals may be useful,
eg to check the total cost of multiple items when shopping (Communicating, Problem
Solving)
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» solve word problems involving the addition and subtraction of decimals, with and without the
use of digital technologies, including those involving money i %

» use selected words to describe each step of the solution process (Communicating,
Problem Solving) 4=

» interpret a calculator display in the context of the problem, eg 2.6 means $2.60
(Communicating)

Multiply decimals by whole numbers and perform divisions by non-zero whole numbers where
the results are terminating decimals, with and without the use of digital technologies (ACMNA129)

* use mental strategies to multiply simple decimals by single-digit numbers, eg 3.5 x 2

« multiply decimals of up to three decimal places by whole numbers of up to two digits, with
and without the use of digital technologies, eg 'l measured three desks. Each desk was
1.25 m in length, so the total length is 3 x 1.25 = 3.75 m' [=]

» divide decimals by a one-digit whole number where the result is a terminating decimal,
eg 5.25+5=1.05

+ solve word problems involving the multiplication and division of decimals, including those
involving money, eg determine the 'best buy' for different-sized cartons of cans of soft drink
i ¥ 2

Multiply and divide decimals by powers of 10 (ACMNA130)

» recognise the number patterns formed when decimals are multiplied and divided by
10, 100 and 1000 ##

» multiply and divide decimals by 10, 100 and 1000

» use a calculator to explore the effect of multiplying and dividing decimals by multiples of
10 (Reasoning)

Make connections between equivalent fractions, decimals and percentages (ACMNA131)

* recognise that the symbol % means 'percent’ g=

* represent common percentages as fractions and decimals, eg '25% means 25 out of 100 or
~0r0.25'

» recognise fractions, decimals and percentages as different representations of the same
value (Communicating)

» recall commonly used equivalent percentages, decimals and fractions, eg 75%, 0.75, %
(Communicating)

» represent simple fractions as decimals and as percentages
» interpret and explain the use of fractions, decimals and percentages in everyday
3 . . .
contexts, eg - hour = 45 minutes, percentage of trees in the local area that are native to
Australia (Communicating, Reasoning) ={-

* represent decimals as fractions and percentages, eg 1.37 = 137% = % = %

Investigate and calculate percentage discounts of 10%, 25% and 50% on sale items, with and
without the use of digital technologies (ACMNA132)

* equate 10% to % 25% to % and 50% to %

+ calculate common percentages (10%, 25%, 50%) of quantities, with and without the use
of digital technologies =] #
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» choose the most appropriate equivalent form of a percentage to aid calculation,
eg 25% of $200 = iof $200 = $200 + 4 = $50 (Problem Solving) #*

* use mental strategies to estimate discounts of 10%, 25% and 50%, eg '50% off the price of
$122.70: 50% is the same as % so the discount is about $60' i ¢ %%

» calculate the sale price of an item after a discount of 10%, 25% and 50%, with and without
the use of digital technologies, recording the strategy and result =] %

Background Information

In Stage 3 Fractions and Decimals, students study fractions with denominators of 2, 3, 4, 5, 6,
8, 10, 12 and 100. A unit fraction is any proper fraction in which the numerator is 1,

The process of writing a fraction in its 'simplest form' involves reducing the fraction to its lowest
equivalent form. In Stage 4, this is referred to as 'simplifying' a fraction.

When subtracting mixed numerals, working with the whole-number parts separately from the
fractional parts can lead to difficulties, particularly where the subtraction of the fractional parts

. . . . 1 51 5 . .
results in a negative value, eg in the calculation of 2 3 1 o3 results in a negative value.

Language

Students should be able to communicate using the following language: whole, equal parts, half,
quarter, eighth, third, sixth, twelfth, fifth, tenth, hundredth, thousandth, fraction, numerator,
denominator, mixed numeral, whole number, number line, proper fraction, improper fraction, is
equal to, equivalent, ascending order, descending order, simplest form, decimal, decimal point,
digit, round to, decimal places, dollars, cents, best buy, percent, percentage, discount, sale
price.

The decimal 1.12 is read as 'one point one two' and not 'one point twelve'.

The word ‘cent' is derived from the Latin word centum, meaning ‘'one hundred'. 'Percent' means
‘out of one hundred' or 'hundredths'.

A 'terminating' decimal has a finite number of decimal places, eg 3.25 (2 decimal places),
18.421 (3 decimal places).

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-7NA the sub-elements (and levels) of Operating with
decimals (OwD1-OwD4), Operating with percentages (OwP1-OwP2), Number patterns and
algebraic thinking (NPA4) and Interpreting fractions (InF1-InF7) describe observable
behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 3

PATTERNS AND ALGEBRA 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> analyses and creates geometric and number patterns, constructs and completes number
sentences, and locates points on the Cartesian plane MA3-8NA

CONTENT

Students:

Describe, continue and create patterns with fractions, decimals and whole numbers resulting
from addition and subtraction (ACMNA107)

» identify, continue and create simple number patterns involving addition and subtraction g

» describe patterns using the terms 'increase’ and 'decrease’, eg for the pattern
48, 41, 34, 27, ..., 'The terms decrease by seven' g=

+ create, with materials or digital technologies, a variety of patterns using whole numbers,
. . 1 2 3 4 5 6
fractions or decimals, eg vy mor 2.2,2.0,1.8,1.6, ... m z*

* use a number line or other diagram to create patterns involving fractions or decimals

Use equivalent number sentences involving multiplication and division to find unknown
quantities (ACMNA121)

+ complete number sentences that involve more than one operation by calculating missing
numbers, eg 5 X[ |=4x 10,5 %[ ]=30-10

» describe strategies for completing simple number sentences and justify solutions
(Communicating, Reasoning) g*

» identify and use inverse operations to assist with the solution of number sentences,
eg 125+ 5 =[_]becomes|[ | x5 =125

» describe how inverse operations can be used to solve a number sentence
(Communicating, Reasoning) *

+ complete number sentences involving multiplication and division, including those involving
simple fractions or decimals, eg 7 X[ = 7.7

» check solutions to number sentences by substituting the solution into the original
guestion (Reasoning) z#

* write number sentences to match word problems that require finding a missing number,
eg 'l am thinking of a number that when | double it and add 5, the answer is 13. What is the
number?' g
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Background Information

Students should be given opportunities to discover and create patterns and to describe, in their
own words, relationships contained in those patterns.

This substrand involves algebra without using letters to represent unknown values. When
calculating unknown values, students need to be encouraged to work backwards and to
describe the processes using inverse operations, rather than using trial-and-error methods. The
inclusion of number sentences that do not have whole-number solutions will aid this process.

To represent equality of mathematical expressions, the terms 'is the same as' and 'is equal to'
should be used. Use of the word 'equals' may suggest that the right-hand side of an equation
contains 'the answer', rather than a value equivalent to that on the left.

Language

Students should be able to communicate using the following language: pattern, increase,
decrease, missing number, number sentence, number line.

In Stage 3, students should be encouraged to use their own words to describe number patterns.
Patterns can usually be described in more than one way and it is important for students to hear
how other students describe the same pattern. Students' descriptions of number patterns can
then become more sophisticated as they experience a variety of ways of describing the same
pattern. The teacher could begin to model the use of more appropriate mathematical language
to encourage this development.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-8NA the sub-elements (and levels) of Number
patterns and algebraic thinking (NPA4-NPAG6) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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NUMBER AND ALGEBRA STAGE 3

PATTERNS AND ALGEBRA 2

OUTCOMES
A student:

>

describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

gives a valid reason for supporting one possible solution over another MA3-3WM

analyses and creates geometric and number patterns, constructs and completes number
sentences, and locates points on the Cartesian plane MA3-8NA

CONTENT

Students:

Continue and create sequences involving whole numbers, fractions and decimals; describe the
rule used to create the sequence (ACMNA133)

continue and create number patterns, with and without the use of digital technologies, using
: . 11 1
whole numbers, fractions and decimals, eg T T or 1.25,2.5,5, ... @ ##

» describe how number patterns have been created and how they can be continued
(Communicating, Problem Solving) g#

create simple geometric patterns using concrete materials, eg
FANVAVANVAVAVANVAVAVAVASRENN -

complete a table of values for a geometric pattern and describe the pattern in words, eg

number of squares |1|2 |3 |4 |...]100
0, 0d, oo, bood, ... ﬁ> number of matches |4 | 8 [12[16]... Y

— describe the number pattern in a variety of ways and record descriptions using
words, eg 'lt looks like the multiplication facts for four'

— determine the rule to describe the pattern by relating the bottom number to the top
number in a table, eg "You multiply the number of squares by four to get the number
of matches'

— use the rule to calculate the corresponding value for a larger number, eg 'How
many matches are needed to create 100 squares?'

complete a table of values for number patterns involving one operation (including patterns
that decrease) and describe the pattern in words, eg

position in pattern |12 34|56
value of term 415|6]7 & g

— describe the pattern in a variety of ways and record descriptions in words,
eg 'lt goes up by ones, starting from four'

— determine a rule to describe the pattern from the table, eg 'To get the value of the
term, you add three to the position in the pattern'

— use the rule to calculate the value of the term for a large position number, eg 'What
is the 55th term of the pattern?'
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» explain why it is useful to describe the rule for a pattern by describing the connection
between the 'position in the pattern' and the 'value of the term' (Communicating,
Reasoning) ¢ #%

» interpret explanations written by peers and teachers that accurately describe geometric
and number patterns (Communicating) 4% %

* make generalisations about numbers and number relationships, eg 'If you add a number
and then subtract the same number, the result is the number you started with' x*

Introduce the Cartesian coordinate system using all four quadrants (ACMMG143)

* recognise that the number plane (Cartesian plane) is a visual way of describing location on
agrid

* recognise that the number plane consists of a horizontal axis (x-axis) and a vertical axis
(y-axis), creating four quadrants

y-axis

H : i A : 3
gL GpOINE (2,3)
_(second) | (firs)

: quadrant : : quadrant

—t— ..0”9"3 (0102 p r-axis
" v,époi.nt_f_(—&.—}). o — : _
. hird) | (fourth)

fquad_rant ;quac_lrantf

: | : :

[~

» recognise that the horizontal axis and the vertical axis meet at right angles (Reasoning)
+ identify the point of intersection of the two axes as the origin, having coordinates (0, 0) =
+ plot and label points, given coordinates, in all four quadrants of the number plane =

» plot a sequence of coordinates to create a picture (Communicating) =
+ identify and record the coordinates of given points in all four quadrants of the number plane

» recognise that the order of coordinates is important when locating points on the number
plane, eg (2, 3) is a location different from (3, 2) (Communicating)

Background Information
Refer to background information in Patterns and Algebra 1.

In Stage 2, students found the value of the next term in a pattern by performing an operation on
the previous term. In Stage 3, they need to connect the value of a particular term in the pattern
with its position in the pattern. This is best achieved through a table of values. Students need to
see a connection between the two numbers in each column and should describe the pattern in
terms of the operation that is performed on the position in the pattern to obtain the value of the
term. Describing a pattern by the operation(s) performed on the 'position in the pattern' is more
powerful than describing it as an operation performed on the previous term in the pattern, as it
allows any term (eg the 100th term) to be calculated without needing to find the value of the
term before it. The concept of relating the number in the top row of a table of values to the
number in the bottom row forms the basis for work in Linear and Non-Linear Relationships in
Stage 4 and Stage 5.
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The notion of locating position and plotting coordinates is established in the Position substrand
in Stage 2 Measurement and Geometry. It is further developed in this substrand to include
negative numbers and the use of the four-quadrant number plane.

The Cartesian plane (commonly referred to as the 'number plane’) is named after the French
philosopher and mathematician René Descartes (1596—1650), who was one of the first to
develop analytical geometry on the number plane. On the number plane, the 'coordinates of a
point' refers to the ordered pair (x, y) describing the horizontal position x first, followed by the
vertical position y.

The Cartesian plane is applied in real-world contexts, eg when determining the incline (slope) of
a road between two points.

The Cartesian plane is used in algebra in Stages 4 to 6 to describe patterns and relationships
between numbers.

Language

Students should be able to communicate using the following language: pattern, increase,
decrease, term, value, table of values, rule, position in pattern, value of term, number plane
(Cartesian plane), horizontal axis (x-axis), vertical axis (y-axis), axes, quadrant, intersect, point
of intersection, right angles, origin, coordinates, point, plot.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-8NA the sub-elements (and levels) of Number
patterns and algebraic thinking (NPA4-NPA7Y) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

LENGTH 1

OUTCOMES
A student:

>

describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

gives a valid reason for supporting one possible solution over another MA3-3WM

selects and uses the appropriate unit and device to measure lengths and distances,
calculates perimeters, and converts between units of length MA3-9MG

CONTENT

Students:

Choose appropriate units of measurement for length (ACMMG108)

recognise the need for a formal unit longer than the metre for measuring distance

recognise that there are 1000 metres in one kilometre, ie 1000 metres = 1 kilometre ¢=

» describe one metre as one thousandth of a kilometre (Communicating) =

measure a kilometre and a half-kilometre

record distances using the abbreviation for kilometres (km) =

select and use the appropriate unit and measuring device to measure lengths and distances

» describe how a length or distance was estimated and measured (Communicating,
Problem Solving)

» question and explain why two students may obtain different measures for the same
length, distance or perimeter (Communicating, Reasoning) ##

estimate lengths and distances using an appropriate unit and check by measuring

record lengths and distances using combinations of millimetres, centimetres, metres and
kilometres, eg 1 km 200 m

Calculate the perimeters of rectangles using familiar metric units (ACMMG109)

use the term 'dimensions' to describe the 'lengths' and 'widths' of rectangles ¢=

measure and calculate the perimeter of a large rectangular section of the school,
eg a playground, netball courts

calculate perimeters of common two-dimensional shapes, including squares, rectangles,
triangles and regular polygons with more than four sides (ie regular polygons other than
equilateral triangles and squares)

» recognise that rectangles with the same perimeter may have different dimensions
(Reasoning) #*

» explain that the perimeters of two-dimensional shapes can be found by finding the sum
of the side lengths (Communicating)

» explain the relationship between the lengths of the sides and the perimeters for regular
polygons (including equilateral triangles and squares) (Communicating, Reasoning) u#

record calculations used to find the perimeters of two-dimensional shapes
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Background Information

When students are able to measure efficiently and effectively using formal units, they should be
encouraged to apply their knowledge and skills in a variety of contexts. Following this, they
should be encouraged to generalise their method for calculating the perimeters of squares,
rectangles and triangles.

When recording measurements, a space should be left between the number and the
abbreviated unit, eg 3 cm, not 3cm.

Language

Students should be able to communicate using the following language: length, distance,
kilometre, metre, centimetre, millimetre, measure, measuring device, ruler, tape measure,
trundle wheel, estimate, perimeter, dimensions, width.

'Perimeter’ is derived from the Greek words that mean to measure around the outside: peri,
meaning ‘around’, and metron, meaning 'measure’.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-9MG the sub-elements (and levels) of
Understanding units of measurement (UuM7-UuM8) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

LENGTH 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> selects and uses the appropriate unit and device to measure lengths and distances,
calculates perimeters, and converts between units of length MA3-9MG

CONTENT

Students:
Connect decimal representations to the metric system (ACMMG135)

» recognise the equivalence of whole-number and decimal representations of measurements
of length, eg 165 cm is the same as 1.65 m

* interpret decimal notation for lengths and distances, eg 13.5 cm is 13 centimetres and
5 millimetres

» record lengths and distances using decimal notation to three decimal places, eg 2.753 km

Convert between common metric units of length (ACMMG136)
* convert between metres and kilometres
« convert between millimetres, centimetres and metres to compare lengths and distances

» explain and use the relationship between the size of a unit and the number of units
needed to assist in determining whether multiplication or division is required when
converting between units, eg 'More metres than kilometres will be needed to measure
the same distance, and so to convert from kilometres to metres, | need to multiply'
(Communicating, Reasoning) #*

Solve problems involving the comparison of lengths using appropriate units (ACMMG137)
* investigate and compare perimeters of rectangles with the same area #*

» determine the number of different rectangles that can be formed using whole-number
dimensions for a given area (Problem Solving, Reasoning) z#

+ solve a variety of problems involving length and perimeter, including problems involving
different units of length, eg 'Find the total length of three items measuring 5 mm, 20 cm and
12m' z#

Background Information

Refer to background information in Length 1.
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Language

Students should be able to communicate using the following language: length, distance,
kilometre, metre, centimetre, millimetre, perimeter, dimensions, width.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-9MG the sub-elements (and levels) of Operating with
decimals (OwD1) and Understanding units of measurement (UuM7-UuM8) describe
observable behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

AREA 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and uses the appropriate unit to calculate areas, including areas of squares,
rectangles and triangles MA3-10MG

CONTENT

Students:

Choose appropriate units of measurement for area (ACMMG108)

» recognise the need for a formal unit larger than the square metre

+ identify situations where square kilometres are used for measuring area, eg a suburb z#
* recognise and explain the need for a more convenient unit than the square kilometre

* recognise that there are 10 000 square metres in one hectare, ie 10 000 square metres =
1 hectare

» equate one hectare to the area of a square with side lengths of 100 m (Communicating)

» relate the hectare to common large pieces of land, including courts and fields for sports,
eg a tennis court is about one-quarter of a hectare (Reasoning)

» determine the dimensions of different rectangles with an area of one hectare (Problem
Solving) ##

» record areas using the abbreviations for square kilometres (km?) and hectares (ha) 4=

Calculate the areas of rectangles using familiar metric units (ACMMG109)

» establish the relationship between the lengths, widths and areas of rectangles (including
squares) ##

» explain that the area of a rectangle can be found by multiplying the length by the width
(Communicating, Reasoning)

* record, using words, the method for finding the area of any rectangle,
eg 'Area of rectangle = length x width' =

« calculate areas of rectangles (including squares) in square centimetres and square metres

» recognise that rectangles with the same area may have different dimensions
(Reasoning) #*

» connect factors of a number with the whole-number dimensions of different rectangles
with the same area (Reasoning) ##

» record calculations used to find the areas of rectangles (including squares)

+ apply measurement skills to solve problems involving the areas of rectangles (including
squares) in everyday situations, eg determine the area of a basketball court

* measure the dimensions of a large rectangular piece of land in metres and calculate its area
in hectares, eg the local park =4~
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Background Information
Students should have a clear understanding of the distinction between perimeter and area.

It is important in Stage 3 that students establish a real reference for the square kilometre and
the hectare, eg locating an area of one square kilometre or an area of one hectare on a local
map.

When students are able to measure efficiently and effectively using formal units, they should be
encouraged to apply their knowledge and skills in a variety of contexts.

Students could be encouraged to find more efficient ways of counting when determining area,
such as finding how many squares in one row and multiplying this by the number of rows. They
should then begin to generalise their methods to calculate the areas of rectangles (including
squares) and triangles.

When generalising their methods to calculate areas, students in Stage 3 should use words.
Algebraic formulas for areas are not introduced until Stage 4.

Language

Students should be able to communicate using the following language: area, measure, square
centimetre, square metre, square kilometre, hectare, dimensions, length, width.

The abbreviation m? is read as 'square metre(s)' and not 'metre(s) squared' or ‘'metre(s) square'.

The abbreviation cm? is read as 'square centimetre(s)' and not 'centimetre(s) squared' or
‘centimetre(s) square'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-10MG the sub-elements (and levels) of
Understanding units of measurement (UuM7) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

AREA 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> selects and uses the appropriate unit to calculate areas, including areas of squares,
rectangles and triangles MA3-10MG

CONTENT

Students:
Solve problems involving the comparison of areas using appropriate units (ACMMG137)

* investigate the area of a triangle by comparing the area of a given triangle to the area of
the rectangle of the same length and perpendicular height, eg use a copy of the given
triangle with the given triangle to form a rectangle

» explain the relationship between the area of a triangle and the area of the rectangle of
the same length and perpendicular height (Communicating, Reasoning) »#*

+ establish the relationship between the base length, perpendicular height and area of a
triangle y*

* record, using words, the method for finding the area of any triangle, eg
‘Area of triangle = % x base x perpendicular height' 5=

* investigate and compare the areas of rectangles that have the same perimeter, eg compare
the areas of all possible rectangles with whole-number dimensions and a perimeter of
20 centimetres #*

» determine the number of different rectangles that can be formed using whole-number
dimensions for a given perimeter (Problem Solving, Reasoning) ##*

» solve a variety of problems involving the areas of rectangles (including squares) and
triangles #*

Background Information

Refer to background information in Area 1.
Language

Students should be able to communicate using the following language: area, square centimetre,
square metre, dimensions, length, width, base (of triangle), perpendicular height.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-10MG the sub-elements (and levels) of
Understanding units of measurement (UuM7) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

VOLUME AND CAPACITY 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> selects and uses the appropriate unit to estimate, measure and calculate volumes and
capacities, and converts between units of capacity MA3-11MG

CONTENT

Students:
Choose appropriate units of measurement for volume and capacity (ACMMG108)

+ select and use appropriate units to measure the capacities of a variety of containers,
eg millilitres for a drinking glass, litres for a water urn

* measure the volumes of rectangular containers by packing them with cubic-centimetre
blocks

» explain the advantages and disadvantages of using cubic-centimetre blocks as a unit to
measure volume (Communicating, Reasoning) ##*

» describe arrangements of cubic-centimetre blocks in containers in terms of layers,
eg 5 layers of 8 cubic-centimetre blocks (Problem Solving)

+ recognise the need for a formal unit larger than the cubic centimetre
» construct and use the cubic metre as a unit to measure larger volumes

» explain why volume is measured in cubic metres in certain situations, eg wood bark,
soil, concrete (Communicating, Reasoning) ##*

» recognise that a cubic metre can have dimensions other than a cube of side 1 metre,
eg 2 metres by § metre by 1 metre (Problem Solving) g#

« record volumes using the abbreviation for cubic metres (m3) =
» estimate the size of a cubic metre, half a cubic metre and two cubic metres

+ select and use appropriate units to estimate the volumes of a variety of objects, eg cubic
centimetres for a lolly jar, cubic metres for the classroom

Background Information

The attribute of volume is the amount of space occupied by an object or substance and is
usually measured in cubic units, eg cubic centimetres (cm?3) and cubic metres (m?3).

Capacity refers to the amount a container can hold and is measured in units, such as millilitres
(mL), litres (L) and Kilolitres (kL). Capacity is only used in relation to containers and generally
refers to liquid measurement. The capacity of a closed container will be slightly less than its
volume — capacity is based on the inside dimensions, while volume is determined by the outside
dimensions of the container. It is not necessary to refer to these definitions with students
(capacity is not taught as a concept separate from volume until Stage 4).

Once students are able to measure efficiently and effectively using formal units, they could use
centimetre cubes to construct rectangular prisms, counting the number of cubes to determine
volume, and then begin to generalise their method for calculating the volume.
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The cubic metre can be related to the metre as a unit to measure length and the square metre
as a unit to measure area. It is important that students are given opportunities to reflect on their
understanding of length and area so that they can use this to calculate volume.

Language

Students should be able to communicate using the following language: capacity, container,
volume, layers, cubic centimetre, cubic metre, measure, estimate.

The abbreviation m3 is read as 'cubic metre(s)' and not 'metre(s) cubed'.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-11MG the sub-elements (and levels) of
Understanding units of measurement (UuM7) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

VOLUME AND CAPACITY 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> selects and uses the appropriate unit to estimate, measure and calculate volumes and
capacities, and converts between units of capacity MA3-11MG

CONTENT

Students:

Connect volume and capacity and their units of measurement (ACMMG138)

+ select the appropriate unit to measure volume and capacity

+ demonstrate that a cube of side 10 cm will displace 1 litre of water

+ demonstrate, by using a medicine cup, that a cube of side 1 cm will displace 1 mL of water
* equate 1 cubic centimetre to 1 millilitre and 1000 cubic centimetres to 1 litre

+ find the volumes of irregular solids in cubic centimetres using a displacement strategy

Connect decimal representations to the metric system (ACMMG135)

* recognise the equivalence of whole-number and decimal representations of measurements
of capacities, eg 375 mL is the same as 0.375 L

* interpret decimal notation for volumes and capacities, eg 8.7 L is the same as 8 litres and
700 millilitres

+ record volume and capacity using decimal notation to three decimal places, eg 1.275 L

Convert between common metric units of capacity (ACMMG136)
+ convert between millilitres and litres

» explain and use the relationship between the size of a unit and the number of units
needed to assist in determining whether multiplication or division is required when
converting between units, eg 'Fewer litres than millilitres will be needed to measure the
same capacity, and so to convert from millilitres to litres, | need to divide'
(Communicating, Reasoning) »*

Calculate the volumes of rectangular prisms (ACMMG160)

+ describe the 'length’, 'width' and 'height' of a rectangular prism as the 'dimensions' of the
prism =
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» construct rectangular prisms using cubic-centimetre blocks and count the blocks to
determine the volumes of the prisms

» construct different rectangular prisms that have the same volume (Problem Solving) ##

» explain that objects with the same volume may be different shapes (Communicating,
Reasoning) ##

» describe rectangular prisms in terms of layers, eg 'There are 3 layers of 8 cubic-
centimetre blocks' (Communicating)

* use repeated addition to find the volumes of rectangular prisms, eg 'My rectangle has
3 layers of 6 cubes, so the total number of cubes is 6 plus 6 plus 6, or 18'

» establish the relationship between the number of cubes in one layer, the number of layers,
and the volume of a rectangular prism z#

» explain that the volume of a rectangular prism can be found by finding the number of
cubes in one layer and multiplying by the number of layers (Communicating,
Reasoning) ##

* record, using words, the method for finding the volumes of rectangular prisms, eg
'Volume of rectangular prism = number of cubes in one layer x number of layers' g=

+ calculate the volumes of rectangular prisms in cubic centimetres and cubic metres

» recognise that rectangular prisms with the same volume may have different dimensions
(Reasoning) #*

» record calculations used to find the volumes of rectangular prisms

Background Information

Refer to background information in Volume and Capacity 1.

Language

Students should be able to communicate using the following language: capacity, container, litre,
millilitre, volume, dimensions, length, width, height, layers, cubic centimetre, cubic metre.

Refer also to language in Volume and Capacity 1.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-11MG the sub-elements (and levels) of Operating
with decimals (OwD1) and Understanding units of measurement (UuM8) describe
observable behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

MASS 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> selects and uses the appropriate unit and device to measure the masses of objects, and
converts between units of mass MA3-12MG

CONTENT

Students:

Choose appropriate units of measurement for mass (ACMMG108)
* recognise the need for a formal unit larger than the kilogram
* use the tonne to record large masses, eg sand, soil, vehicles
* record masses using the abbreviation for tonnes (t) g%

» distinguish between the ‘gross mass’ and the ‘net mass’ of containers holding substances,
eg cans of soup =

» interpret information about mass on commercial packaging (Communicating) =

» solve problems involving gross mass and net mass, eg find the mass of a container
given the gross mass and the net mass (Problem Solving) #*

+ select and use the appropriate unit and device to measure mass, eg electronic scales,
kitchen scales

» determine the net mass of the contents of a container after measuring the gross mass
and the mass of the container (Problem Solving) y#

+ find the approximate mass of a small object by establishing the mass of a number of that
object, eg 'The stated weight of a box of chocolates is 250 g. If there are 20 identical
chocolates in the box, what does each chocolate weigh?' #

Background Information

Gross mass is the mass of the contents of a container and the container. Net mass is the mass
of the contents only.

Local industries and businesses could provide sources for the study of measurement in tonnes,
eg weighbridges, cranes, hoists.

Language

Students should be able to communicate using the following language: mass, gross mass, net
mass, measure, scales, tonne, kilogram, gram.

As the terms 'weigh' and 'weight' are common in everyday usage, they can be accepted in
student language should they arise. Weight is a force that changes with gravity, while mass
remains constant.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-12MG the sub-elements (and levels) of
Understanding units of measurement (UuM7) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

MASS 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> selects and uses the appropriate unit and device to measure the masses of objects, and
converts between units of mass MA3-12MG

CONTENT

Students:
Connect decimal representations to the metric system (ACMMG135)

* recognise the equivalence of whole-number and decimal representations of measurements
of mass, eg 3 kg 250 g is the same as 3.25 kg

* interpret decimal notation for masses, eg 2.08 kg is the same as 2 kilograms and 80 grams

* measure mass using scales and record using decimal notation of up to three decimal
places, eg 0.875 kg

Convert between common metric units of mass (ACMMG136)
» convert between kilograms and grams and between kilograms and tonnes

» explain and use the relationship between the size of a unit and the number of units
needed to assist in determining whether multiplication or division is required when
converting between units, eg 'More grams than kilograms will be needed to measure the
same mass, and so to convert from kilograms to grams, | need to multiply'
(Communicating, Reasoning) #*

+ solve problems involving different units of mass, eg find the total mass of three items
weighing 50 g, 750 g and 2.5 kg #*

+ relate the mass of one litre of water to one kilogram

Background Information

One litre of water has a mass of one kilogram and a volume of 1000 cubic centimetres. While
the relationship between volume and capacity is constant for all substances, the same volumes
of substances other than water may have different masses, eg 1 litre of oil is lighter than 1 litre
of water, which in turn is lighter than 1 litre of honey. This can be demonstrated using digital
scales.

Refer also to background information in Mass 1. Language

Students should be able to communicate using the following language: mass, measure, scales,
tonne, kilogram, gram.

Refer also to language in Mass 1.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-12MG the sub-elements (and levels) of Operating
with decimals (OwD1) and Understanding units of measurement (UuM8) describe
observable behaviours that can aid teachers in making evidence-based decisions about student
development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

TIME 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> uses 24-hour time and am and pm notation in real-life situations, and constructs timelines
MA3-13MG

CONTENT

Students:
Compare 12- and 24-hour time systems and convert between them (ACMMG110)
+ tell the time accurately using 24-hour time, eg '2330 is the same as 11:30 pm' =

» describe circumstances in which 24-hour time is used, eg transport, armed forces,
digital technologies (Communicating) *

» convert between 24-hour time and time given using am or pm notation =

» compare the local times in various time zones in Australia, including during daylight saving

Determine and compare the duration of events

+ select an appropriate unit to measure a particular period of time

* use a stopwatch to measure and compare the duration of events

+ order a series of events according to the time taken to complete each one

+ use start and finish times to calculate the elapsed time of events, eg the time taken to travel
from home to school

Background Information

Australia is divided into three time zones. In non-daylight saving periods, time in Queensland,
New South Wales, Victoria and Tasmania is Eastern Standard Time (EST), time in South
Australia and the Northern Territory is half an hour behind EST, and time in Western Australia is
two hours behind EST.

Typically, 24-hour time is recorded without the use of the colon (:), eg 3:45 pm is written as
1545 or 1545 h and read as 'fifteen forty-five hours'.

Language

Students should be able to communicate using the following language: 12-hour time, 24-hour
time, time zone, daylight saving, local time, hour, minute, second, am (notation), pm (notation).
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-13MG the sub-elements (and levels) of Measuring
time (MeT4-MeT5) describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

TIME 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> uses 24-hour time and am and pm notation in real-life situations, and constructs timelines
MA3-13MG

CONTENT

Students:
Interpret and use timetables (ACMMG139)

* read, interpret and use timetables from real-life situations, including those involving 24-hour
time % i

* use bus, train, ferry and airline timetables, including those accessed on the internet, to
prepare simple travel itineraries g% =

» interpret timetable information to solve unfamiliar problems using a variety of strategies
(Problem Solving) ¢ #*

Draw and interpret timelines using a given scale

» determine a suitable scale and draw an accurate timeline using the scale, eg represent
events using a many-to-one scale of 1 cm = 10 years

» interpret a given timeline using the given scale 4=

Background Information

Refer to background information in Time 1.

Language

Students should be able to communicate using the following language: timetable, timeline,
scale, 12-hour time, 24-hour time, hour, minute, second, am (notation), pm (notation).

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-13MG the sub-elements (and levels) of Measuring
time (MeT4-MeT5) describe observable behaviours that can aid teachers in making evidence-
based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

THREE-DIMENSIONAL SPACE 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> identifies three-dimensional objects, including prisms and pyramids, on the basis of their
properties, and visualises, sketches and constructs them given drawings of different views
MA3-14MG

CONTENT

Students:
Compare, describe and name prisms and pyramids

+ identify and determine the number of pairs of parallel faces of three-dimensional objects,
eg 'A rectangular prism has three pairs of parallel faces'

* identify the 'base’ of prisms and pyramids =

» recognise that the base of a prism is not always the face where the prism touches the
ground (Reasoning)

* name prisms and pyramids according to the shape of their base, eg rectangular prism,
square pyramid =

+ visualise and draw the resulting cut face (plane section) when a three-dimensional object
receives a straight cut ##

» recognise that prisms have a 'uniform cross-section' when the section is parallel to the base

» recognise that the base of a prism is identical to the uniform cross-section of the prism
(Reasoning)

» recognise a cube as a special type of prism (Communicating)

* recognise that pyramids do not have a uniform cross-section when the section is parallel to
the baseidentify, describe and compare the properties of prisms and pyramids, including: g%

— number of faces

— shape of faces

— number and type of identical faces
— number of vertices

— number of edges

» describe similarities and differences between prisms and pyramids, eg between a
triangular prism and a hexagonal prism, between a rectangular prism and a
rectangular(-based) pyramid (Communicating, Reasoning) ##

» determine that the faces of prisms are always rectangles except the base faces, which
may not be rectangles (Reasoning) ##

» determine that the faces of pyramids are always triangles except the base face, which
may not be a triangle (Reasoning) ##

* use the term 'apex’ to describe the highest point above the base of a pyramid or cone =
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Connect three-dimensional objects with their nets and other two-dimensional representations
(ACMMG111)

+ visualise and sketch three-dimensional objects from different views, including top, front and
side views g#

» reflect on their own drawing of a three-dimensional object and consider how it can be
improved (Reasoning) ##

+ examine a diagram to determine whether it is or is not the net of a closed three-dimensional
object ##

» explain why a given net will not form a closed three-dimensional object
(Communicating, Reasoning)

» visualise and sketch nets for given three-dimensional objects ##

» recognise whether a diagram is a net of a particular three-dimensional object
(Reasoning) #*

+ visualise and name prisms and pyramids, given diagrams of their nets y*

» select the correct diagram of a net for a given prism or pyramid from a group of similar
diagrams where the others are not valid nets of the object (Reasoning) #*

» show simple perspective in drawings by showing depth x#

Background Information

In Stage 3, the formal names for particular prisms and pyramids are introduced while students
are engaged in their construction and representation. (Only ‘family’ names, such as prism, were
introduced in Stage 2.) This syllabus names pyramids in the following format: square pyramid,
pentagonal pyramid, etc. However, it is also acceptable to name pyramids using the word
'‘based’, eg square-based pyramid, pentagonal-based pyramid.

Prisms have two bases that are the same shape and size. The bases of a prism may be
squares, rectangles, triangles or other polygons. The other faces are rectangular if the faces are
perpendicular to the bases. The base of a prism is the shape of the uniform cross-section, not
necessarily the face on which it is resting.

Pyramids differ from prisms as they have only one base and all the other faces are triangular.
The triangular faces meet at a common vertex (the apex). Pyramids do not have a uniform
cross-section.

Spheres, cones and cylinders do not fit into the classification of prisms or pyramids as they
have curved surfaces, not faces, eg a cylinder has two flat surfaces and one curved surface.

A section is a representation of an object as it would appear if cut by a plane, eg if the corner
were cut off a cube, the resulting cut face would be a triangle. An important understanding in
Stage 3 is that the cross-sections parallel to the base of a prism are uniform and the cross-
sections parallel to the base of a pyramid are not.

Students could explore these ideas by stacking uniform objects to model prisms, and by
stacking sets of seriated shapes to model pyramids, eg

=

Note: such stacks are not strictly pyramids, but they do assist understanding.

In geometry, a three-dimensional object is called a solid. The three-dimensional object may in
fact be hollow, but it is still defined as a geometrical solid.
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Language

Students should be able to communicate using the following language: object, shape, three-
dimensional object (3D object), prism, cube, pyramid, base, uniform cross-section, face, edge,
vertex (vertices), apex, top view, front view, side view, depth, net.

In Stage 1, students were introduced to the terms 'flat surface' and 'curved surface' for use in
describing cones, cylinders and spheres, and the terms 'faces’, 'edges' and 'vertices' for use in
describing prisms and pyramids.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-14MG the sub-elements (and levels) of
Understanding geometric properties (UGP2-UGP3) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

THREE-DIMENSIONAL SPACE 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> identifies three-dimensional objects, including prisms and pyramids, on the basis of their
properties, and visualises, sketches and constructs them given drawings of different views
MAS3-14MG

CONTENT

Students:
Construct simple prisms and pyramids (ACMMG140)

« create prisms and pyramids using a variety of materials, eg plasticine, paper or cardboard
nets, connecting cubes

» construct as many rectangular prisms as possible using a given number of connecting
cubes (Problem Solving) ##

+ create skeletal models of prisms and pyramids, eg using toothpicks and modelling clay or
straws and tape #*

» connect the edges of prisms and pyramids with the construction of their skeletal models
(Problem Solving)

+ construct three-dimensional models of prisms and pyramids and sketch the front, side and
top views

» describe to another student how to construct or draw a three-dimensional object
(Communicating) 5=

» construct three-dimensional models of prisms and pyramids, given drawings of different
views

Background Information

In Stage 3, students are continuing to develop their skills of visual imagery, including the ability
to perceive and hold an appropriate mental image of an object or arrangement, and to predict
the orientation or shape of an object that has been moved or altered.

Refer also to background information in Three-Dimensional Space 1.

Language

Students should be able to communicate using the following language: object, shape, three-
dimensional object (3D object), prism, cube, pyramid, base, uniform cross-section, face, edge,
vertex (vertices), top view, front view, side view, net.

Mathematics K-10 Syllabus 250



MEASUREMENT AND GEOMETRY STAGE 3

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-14MG the sub-elements (and levels) of
Understanding geometric properties (UGP2-UGP3) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

TWO-DIMENSIONAL SPACE 1

OUTCOMES
A student:

>

describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

gives a valid reason for supporting one possible solution over another MA3-3WM

manipulates, classifies and draws two-dimensional shapes, including equilateral, isosceles
and scalene triangles, and describes their properties MA3-15MG

CONTENT

Students:

Classify two-dimensional shapes and describe their features

manipulate, identify and name right-angled, equilateral, isosceles and scalene triangles 4=

» recognise that a triangle can be both right-angled and isosceles or right-angled and
scalene (Reasoning) #*

compare and describe features of the sides of equilateral, isosceles and scalene triangles

explore by measurement side and angle properties of equilateral, isosceles and scalene
triangles ##

explore by measurement angle properties of squares, rectangles, parallelograms and
rhombuses y#

select and classify a two-dimensional shape from a description of its features %

» recognise that two-dimensional shapes can be classified in more than one way,
eg a rhombus can be more simply classified as a parallelogram (Communicating,
Reasoning) ##

identify and draw regular and irregular two-dimensional shapes from descriptions of their
side and angle properties =

» use tools such as templates, rulers, set squares and protractors to draw regular and
irregular two-dimensional shapes (Communicating, Problem Solving)

» explain the difference between regular and irregular shapes (Communicating)

» use computer drawing tools to construct a shape from a description of its side and angle
properties (Communicating, Problem Solving) =]

Describe translations, reflections and rotations of two-dimensional shapes (ACMMG114)

use the terms 'translate’, 'reflect' and 'rotate’ to describe the movement of two-dimensional
shapes

» rotate a graphic or object through a specified angle about a particular point, including by
using the rotate function in a computer drawing program (Communicating) =],

describe the effect when a two-dimensional shape is translated, reflected or rotated,
eg when a vertical arrow is rotated 90°, the resulting arrow is horizontal

» recognise that the properties of shapes do not change when shapes are translated,
reflected or rotated (Reasoning) ##
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Identify line and rotational symmetries (ACMMG114)

» identify and quantify the total number of lines (axes) of symmetry (if any exist) of two-
dimensional shapes, including the special quadrilaterals and triangles

» identify shapes that have rotational symmetry and determine the 'order' of rotational
symmetry

» construct designs with rotational symmetry, with and without the use of digital
technologies (Communicating, Problem Solving) =]

Apply the enlargement transformation to familiar two-dimensional shapes and explore the
properties of the resulting image compared with the original (ACMMG115)

+ make enlargements of two-dimensional shapes, pictures and maps, with and without the
use of digital technologies =]

» overlay an image with a grid composed of small squares (eg 5 mm by 5 mm) and create
an enlargement by drawing the contents of each square onto a grid composed of larger
squares (eg 2 cm by 2 cm) (Communicating, Problem Solving) ##

» investigate and use functions of digital technologies that allow shapes and images to be
enlarged without losing the relative proportions of the image (Problem Solving) =]

+ compare representations of shapes, pictures and maps in different sizes, eg student
drawings enlarged on a photocopier

» measure an interval on an original representation and its enlargement to determine how
many times larger than the original the enlargement is (Problem Solving, Reasoning) ##

Background Information

A shape has rotational symmetry if a tracing of the shape, rotated part of a full turn around its
centre, matches the original shape exactly.

The order of rotational symmetry refers to the number of times a figure coincides with its original
position in turning through one full rotation. If the order of rotational symmetry is 1, the shape
does not have rotational symmetry. eg

T
|\\
o
/s
-

A regular octagon has rotational A parallelogram has rotational A trapezium does not have
symmetry of order 8. symmetry of order 2. rotational symmetry.

‘Scalene' is derived from the Greek word skalenos, meaning 'uneven'; our English word 'scale’ is
derived from the same word. 'Isosceles' is derived from the Greek words isos, meaning 'equals’,
and skelos, meaning 'leg'. 'Equilateral’ is derived from the Latin words aequus, meaning 'equal’,

and latus, meaning 'side’. 'Equiangular' is derived from aequus and another Latin word, angulus,
meaning ‘corner’.

Language

Students should be able to communicate using the following language: shape, two-dimensional
shape (2D shape), triangle, equilateral triangle, isosceles triangle, scalene triangle, right-angled
triangle, quadrilateral, parallelogram, rectangle, rhombus, square, trapezium, kite, pentagon,
hexagon, octagon, regular shape, irregular shape, features, properties, side, parallel, pair of
parallel sides, opposite, length, vertex (vertices), angle, right angle, line (axis) of symmetry,
rotational symmetry, order of rotational symmetry, translate, reflect, rotate, enlarge.

A ‘feature' of a shape or object is a generally observable attribute of a shape or object.
A 'property' of a shape or object is an attribute that requires mathematical knowledge to be
identified.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-15MG the sub-elements (and levels) of
Understanding geometric properties (UGP2-UGP4) describe observable behaviours that can
aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

TWO-DIMENSIONAL SPACE 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> manipulates, classifies and draws two-dimensional shapes, including equilateral, isosceles
and scalene triangles, and describes their properties MA3-15MG

CONTENT

Students:
Investigate the diagonals of two-dimensional shapes
+ identify and name 'diagonals’ of convex two-dimensional shapes 4%

» recognise the endpoints of the diagonals of a shape as the vertices of the shape
(Communicating) =

+ determine and draw all the diagonals of convex two-dimensional shapes
+ compare and describe diagonals of different convex two-dimensional shapes

» use measurement to determine which of the special quadrilaterals have diagonals that
are equal in length (Problem Solving)

» determine whether any of the diagonals of a particular shape are also lines (axes)
of symmetry of the shape (Problem Solving)

Identify and name parts of circles
+ create a circle by finding points that are all the same distance from a fixed point (the centre)

+ identify and name parts of a circle, including the centre, radius, diameter, circumference,
sector, semicircle and quadrant g%

Investigate combinations of translations, reflections and rotations, with and without the use of
digital technologies (ACMMG142)

» identify whether a two-dimensional shape has been translated, reflected or rotated, or has
undergone a number of transformations, eg 'The parallelogram has been rotated clockwise
through 90° once and then reflected once'

» construct patterns of two-dimensional shapes that involve translations, reflections and
rotations using computer software =]

« predict the next translation, reflection or rotation in a pattern, eg 'The arrow is being rotated
90° anti-clockwise each time'

» choose the correct pattern from a number of options when given information about a
combination of transformations (Reasoning) #
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Background information

When drawing diagonals, students need to be careful that the endpoints of their diagonals pass
through the vertices of the shape.

Language

Students should be able to communicate using the following language: shape, two-dimensional
shape (2D shape), circle, centre, radius, diameter, circumference, sector, semicircle, quadrant,
triangle, equilateral triangle, isosceles triangle, scalene triangle, right-angled triangle,
quadrilateral, parallelogram, rectangle, rhombus, square, trapezium, kite, pentagon, hexagon,
octagon, regular shape, irregular shape, diagonal, vertex (vertices), line (axis) of symmetry,
translate, reflect, rotate, clockwise, anti-clockwise.

A diagonal of a two-dimensional shape is an interval joining two non-adjacent vertices of the
shape. The diagonals of a convex two-dimensional shape lie inside the figure.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-15MG the sub-elements (and levels) of Number
patterns and algebraic thinking (NPA3) and Understanding geometric properties (UGP4)
describe observable behaviours that can aid teachers in making evidence-based decisions
about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

ANGLES 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> measures and constructs angles, and applies angle relationships to find unknown angles
MA3-16MG

CONTENT

Students:
Estimate, measure and compare angles using degrees (ACMMG112)

» identify the arms and vertex of an angle where both arms are invisible, such as for rotations
and rebounds

» recognise the need for a formal unit for the measurement of angles
* record angle measurements using the symbol for degrees (°) =
* measure angles of up to 360° using a protractor
» explain how a protractor is used to measure an angle (Communicating) =

» explore and explain how to use a semicircular protractor to measure a reflex angle
(Communicating, Reasoning) #*

» extend the arms of an angle where necessary to facilitate measurement of the angle
using a protractor (Problem Solving) ##

Construct angles using a protractor (A\CMMG112)
« construct angles of up to 360° using a protractor
+ identify that a right angle is 90°, a straight angle is 180° and an angle of revolution is 360°

» identify and describe angle size in degrees for each of the classifications acute, obtuse and
reflex

» use the words 'between’, 'greater than' and 'less than' to describe angle size in degrees
(Communicating) 4=

+ compare the sizes of two or more angles in degrees, eg compare angles in different two-
dimensional shapes #*

+ estimate angles in degrees and check by measuring

Background Information

A circular protractor calibrated from 0° to 360° may be easier for students to use to measure
reflex angles than a semicircular protractor calibrated from 0° to 180°.

Language

Students should be able to communicate using the following language: angle, arm, vertex,
protractor, degree.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-16MG the sub-elements (and levels) of
Understanding geometric properties (UGP5) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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MEASUREMENT AND GEOMETRY STAGE 3

ANGLES 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> measures and constructs angles, and applies angle relationships to find unknown angles
MA3-16MG

CONTENT

Students:

Investigate, with and without the use of digital technologies, angles on a straight line, angles at
a point, and vertically opposite angles; use the results to find unknown angles (ACMMG141)

+ identify and name angle types formed by the intersection of straight lines, including right
angles, 'angles on a straight line', ‘angles at a point' that form an angle of revolution, and
'vertically opposite angles' g=

» recognise right angles, angles on a straight line, and angles of revolution embedded in
diagrams (Reasoning)

» identify the vertex and arms of angles formed by intersecting lines (Communicating)

» recognise vertically opposite angles in different orientations and embedded in diagrams
(Reasoning)

* investigate, with and without the use of digital technologies, adjacent angles that form a
right angle and establish that they add to 90°

* investigate, with and without the use of digital technologies, adjacent angles on a straight
line and establish that they form a straight angle and add to 180°

* investigate, with and without the use of digital technologies, angles at a point and establish
that they form an angle of revolution and add to 360°

» use the results established for adjacent angles that form right angles, straight angles and
angles of revolution to find the size of unknown angles in diagrams z*

» explain how the size of an unknown angle in a diagram was calculated
(Communicating, Reasoning) y*

* investigate, with and without the use of digital technologies, vertically opposite angles and
establish that they are equal in size

+ use the equality of vertically opposite angles to find the size of unknown angles in diagrams

Background Information

Students should be encouraged to give reasons when finding unknown angles.

Language

Students should be able to communicate using the following language: angle, right angle,
straight angle, angles on a straight line, angle of revolution, angles at a point, vertically opposite
angles.

A pair of adjacent angles has a common vertex and a common arm.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-16MG the sub-elements (and levels) of
Understanding geometric properties (UGP6) describe observable behaviours that can aid
teachers in making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.

Mathematics K-10 Syllabus 260


http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=
http://educationstandards.nsw.edu.au/wps/wcm/connect/7a7c08ac-8c7b-43db-934b-4a71f46a790e/national-numeracy-learning-progression.pdf?MOD=AJPERES&CVID=

MEASUREMENT AND GEOMETRY STAGE 3

POSITION

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> locates and describes position on maps using a grid-reference system MA3-17MG

CONTENT

Students:
Use a grid-reference system to describe locations (ACMMG113)
+ find locations on maps, including maps with legends, given their grid references 5=

» describe particular locations on grid-referenced maps, including maps with a legend,
eg 'The post office is at E4'

Describe routes using landmarks and directional language (ACMMG113)

+ find a location on a map that is in a given direction from a town or landmark, eg locate a
town that is north-east of Broken Hill =

+ describe the direction of one location relative to another, eg ‘Darwin is north-west of Sydney

&

+ follow a sequence of two or more directions, including compass directions, to find and
identify a particular location on a map g%

* use a given map to plan and show a route from one location to another, eg draw a possible
route to the local park or use an Aboriginal land map to plan a route = J%

» use a street directory or online map to find the route to a given location (Problem
Solving) % =]

» describe a route taken on a map using landmarks and directional language, including
compass directions, eg 'Start at the post office, go west to the supermarket and then go
south-west to the park' 4=

Background Information

In Stage 2, students were introduced to the compass directions north, east, south and west, and
north-east, south-east, south-west and north-west. In Stage 3, students are expected to use
these compass directions when describing routes between locations on maps.

By convention when using grid-reference systems, the horizontal component of direction is
named first, followed by the vertical component. This connects with plotting points on the
Cartesian plane in Stage 3 Patterns and Algebra, where the horizontal coordinate is recorded
first, followed by the vertical coordinate.

Language

Students should be able to communicate using the following language: position, location, map,
plan, route, grid, grid reference, legend, key, scale, directions, compass, north, east, south,
west, north-east, south-east, south-west, north-west.
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National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-17MG the sub-elements (and levels) of Positioning
and locating (PoL4-PoL5) describe observable behaviours that can aid teachers in making
evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 3

DATA 1

OUTCOMES
A student:

>

describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

gives a valid reason for supporting one possible solution over another MA3-3WM

uses appropriate methods to collect data and constructs, interprets and evaluates data
displays, including dot plots, line graphs and two-way tables MA3-18SP

CONTENT

Students:

Pose questions and collect categorical or numerical data by observation or survey (ACMSP118)

pose and refine questions to construct a survey to obtain categorical and numerical data
about a matter of interest %

collect categorical and numerical data through observation or by conducting surveys,
eg observe the number of a particular type of insect in one square metre of the playground
over time == %

Construct displays, including column graphs, dot plots and tables, appropriate for data type,
with and without the use of digital technologies (ACMSP119)

tabulate collected data, including numerical data, with and without the use of digital
technologies such as spreadsheets =]

construct column and line graphs of numerical data using a scale of many-to-one
correspondence, with and without the use of digital technologies

» name and label the horizontal and vertical axes when constructing graphs
(Communicating) 4=

» choose an appropriate title to describe the data represented in a data display
(Communicating) =

» determine an appropriate scale of many-to-one correspondence to represent the data in
a data display (Reasoning)

» mark equal spaces on the axes when constructing graphs, and use the scale to label
the markers (Communicating) g%

construct dot plots for numerical data, eg the number of siblings of each student in the class

=

consider the data type to determine and draw the most appropriate display(s), such as
column graphs, dot plots and line graphs

» discuss and justify the choice of data display used (Communicating, Reasoning) #*

» recognise that line graphs are used to represent data that demonstrates continuous
change, eg hourly temperature (Communicating) =$-

» recognise which types of data display are most appropriate to represent categorical
data (Communicating)
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Describe and interpret different data sets in context (ACMSP120)
* interpret line graphs using the scales on the axes ¢

» describe and interpret data presented in tables, dot plots, column graphs and line graphs,
eg 'The graph shows that the heights of all children in the class are between 125 cm and
154 cm' g=

» determine the total number of data values represented in dot plots and column graphs,
eg find the number of students in the class from a display representing the heights of all
children in the class (Problem Solving, Reasoning)

» identify and describe relationships that can be observed in data displays, eg ‘There are
four times as many children in Year 5 whose favourite food is noodles compared to
children whose favourite food is chicken' (Communicating, Reasoning) 4=

» use information presented in data displays to aid decision making, eg decide how many
of each soft drink to buy for a school fundraising activity by collecting and graphing data
about favourite soft drinks for the year group or school (Reasoning) ##

Background Information

Column graphs are useful in recording categorical data, including results obtained from simple
probability experiments.

A scale of many-to-one correspondence in a column graph or line graph means that one unit is
used to represent more than one of what is being counted or measured, eg 1 cm on the vertical
axis used to represent 20 cm of body height.

Line graphs should only be used where meaning can be attached to the points on the line
between plotted points, eg temperature readings over time.

Dot plots are an alternative to a column graph when there are only a small number of data
values. Each value is recorded as a dot so that the frequencies for each of the values can be
counted easily.

Students need to be provided with opportunities to discuss what information can be drawn from
various data displays. Advantages and disadvantages of different representations of the same
data should be explicitly taught.

Categorical data can be separated into distinct groups, eg colour, gender, blood type. Numerical
data is expressed as humbers and obtained by counting, or by measurement of a physical
attribute, eg the number of students in a class (count) or the heights of students in a class
(measurement).

Language

Students should be able to communicate using the following language: data, survey, category,
display, tabulate, table, column graph, vertical columns, horizontal bars, equal spacing, title,
scale, vertical axis, horizontal axis, axes, line graph, dot plots, spreadsheet.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-18SP the sub-elements (and levels) of Interpreting
and representing data (IRD2-IRD5) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 3

DATA 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

> uses appropriate methods to collect data and constructs, interprets and evaluates data
displays, including dot plots, line graphs and two-way tables MA3-18SP

CONTENT

Students:

Interpret and compare a range of data displays, including side-by-side column graphs for two
categorical variables (ACMSP147)

* interpret data presented in two-way tables G= #

* create a two-way table to organise data involving two categorical variables, eg

Drinks  Boys Girls
Milk 5 6
Water 3 2
Juice 2 1

* interpret side-by-side column graphs for two categorical variables, eg favourite television
show of students in Year 1 compared to that of students in Year 6 g%

» interpret and compare different displays of the same data set to determine the most
appropriate display for the data set

>

>

compare the effectiveness of different student-created data displays (Communicating)

discuss the advantages and disadvantages of different representations of the same
data (Communicating) #* 5[2

explain which display is the most appropriate for interpretation of a particular data set
(Communicating, Reasoning) g% x*

compare representations of the same data set in a side-by-side column graph and in a
two-way table (Reasoning) ##

Interpret secondary data presented in digital media and elsewhere (ACMSP148)

* interpret data representations found in digital media and in factual texts = =]

>

interpret tables and graphs from the media and online sources, eg data about different
sports teams (Reasoning) =] y*

identify and describe conclusions that can be drawn from a particular representation of
data (Communicating, Reasoning) =

+ critically evaluate data representations found in digital media and related claims 4= ®El g* fp

iR

>

discuss the messages that those who created a particular data representation might
have wanted to convey (Communicating) 6= ## i £[C *
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» identify sources of possible bias in representations of data in the media by discussing
various influences on data collection and representation, eg who created or paid for the
data collection, whether the representation is part of an advertisement (Communicating,

Reasoning) &% #* i 5[

» identify misleading representations of data in the media, eg broken axes, graphics that
are not drawn to scale (Reasoning) = ®E #* i 5[0

Background Information

Data selected for interpretation can include census data, environmental audits of resources
such as water and energy, and sports statistics.

Refer also to background information in Data 1.

Language

Students should be able to communicate using the following language: data, collect, category,
display, table, column graph, scale, axes, two-way table, side-by-side column graph,
misleading, bias.

Refer also to language in Data 1.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-18SP the sub-elements (and levels) of Interpreting
and representing data (IRD3-IRD6) describe observable behaviours that can aid teachers in
making evidence-based decisions about student development and future learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 3

CHANCE 1

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

>  conducts chance experiments and assigns probabilities as values between 0 and 1 to
describe their outcomes MA3-19SP

CONTENT

Students:

List outcomes of chance experiments involving equally likely outcomes and represent
probabilities of those outcomes using fractions (ACMSP116)

* use the term 'probability' to describe the numerical value that represents the likelihood of an
outcome of a chance experiment =

* recognise that outcomes are described as 'equally likely' when any one outcome has the
same chance of occurring as any other outcome ¢=

+ list all outcomes in chance experiments where each outcome is equally likely to occur

* represent probabilities of outcomes of chance experiments using fractions, eg for one throw
of a standard six-sided die or for one spin of an eight-sector spinner

» determine the likelihood of winning simple games by considering the number of possible
outcomes, eg in a 'rock-paper-scissors' game (Problem Solving, Reasoning) =] #

Recognise that probabilities range from 0 to 1 (ACMSP117)

» establish that the sum of the probabilities of the outcomes of any chance experiment is
equalto 1

» order commonly used chance words on an interval from zero ('impossible’) to one (‘certain’),
eg 'equally likely' would be placed at % (or 0.5) ¢=

» describe events that are impossible and events that are certain (Communicating) ¢ »#

» describe the likelihood of a variety of events as being more or less than a half (or 0.5)
and order the events on an interval (Communicating)

Background Information

Students will need some prior experience in ordering fractions and decimals on a number line
from O to 1.

The probability of chance events occurring can be ordered on a scale from 0 to 1. A probability
of 0 describes the probability of an event that is impossible. A probability of 1 describes the
probability of an event that is certain. Events with an equal likelihood of occurring or not

occurring can be described as having a probability of % (or 0.5 or 50%). Other expressions of
probability fall between 0 and 1, eg events described as ‘unlikely' will have a numerical value
somewhere between 0 and % (or 0.5 or 50%).

The sum of the probabilities of the outcomes of any chance experiment is equal to 1. This can
be demonstrated by adding the probabilities of all of the outcomes of a chance experiment,
such as rolling a die.
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Language

Students should be able to communicate using the following language: chance, event,
likelihood, certain, possible, likely, unlikely, impossible, experiment, outcome, probability.

The probability of an outcome is the value (between 0 and 1) used to describe the chance that
the outcome will occur.

A list of all of the outcomes for a chance experiment is known as the 'sample space'; however,
this term is not introduced until Stage 4.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-19SP the sub-elements (and levels) of Comparing
units (CoU1) and Understanding chance (UnC3-UnC5) describe observable behaviours that
can aid teachers in making evidence-based decisions about student development and future
learning.

The progression sub-elements and indicators can be viewed by accessing the National
Numeracy Learning Progression.
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STATISTICS AND PROBABILITY STAGE 3

CHANCE 2

OUTCOMES
A student:

> describes and represents mathematical situations in a variety of ways using mathematical
terminology and some conventions MA3-1WM

> selects and applies appropriate problem-solving strategies, including the use of digital
technologies, in undertaking investigations MA3-2WM

> gives a valid reason for supporting one possible solution over another MA3-3WM

>  conducts chance experiments and assigns probabilities as values between 0 and 1 to
describe their outcomes MA3-19SP

CONTENT

Students:
Compare observed frequencies across experiments with expected frequencies (ACMSP146)

+ use the term 'frequency' to describe the number of times a particular outcome occurs in a
chance experiment g2

» distinguish between the 'frequency' of an outcome and the 'probability’ of an outcome in
a chance experiment (Communicating) 5=

+ compare the expected frequencies of outcomes of chance experiments with observed
frequencies, including where the outcomes are not equally likely

» recognise that some random generators have outcomes that are not equally likely and
discuss the effect on expected outcomes, eg on this spinner, green is more likely to
occur than red or grey or blue

i (Reasoning)

» discuss the 'fairness' of simple games involving chance (Communicating, Reasoning) %
i

» explain why observed frequencies of outcomes in chance experiments may differ from
expected frequencies (Communicating, Reasoning) = #*

Describe probabilities using fractions, decimals and percentages (ACMSP144)

+ list the outcomes for chance experiments where the outcomes are not equally likely to occur
and assign probabilities to the outcomes using fractions

+ use knowledge of equivalent fractions, decimals and percentages to assign probabilities to
the likelihood of outcomes, eg there is a 'five in ten’, % 50%, 0.5 or 'one in two' chance of a
particular event occurring

» use probabilities in real-life contexts, eg 'My football team has a 50% chance of winning
the game' (Communicating, Reasoning)

» design a spinner or label a die so that a particular outcome is more likely than another
and discuss the probabilities of the outcomes (Communicating, Problem Solving) z#
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Conduct chance experiments with both small and large numbers of trials using appropriate
digital technologies (ACMSP145)

» assign expected probabilities to outcomes in chance experiments with random generators,
including digital simulators, and compare the expected probabilities with the observed
probabilities after both small and large numbers of trials =]

» determine and discuss the differences between the expected probabilities and the
observed probabilities after both small and large numbers of trials (Communicating,
Reasoning) ¢

» explain what happens to the observed probabilities as the number of trials increases
(Communicating, Reasoning) 5=

+ use samples to make predictions about a larger 'population' from which the sample comes,
eg take a random sample of coloured lollies from a bag, calculate the probability of
obtaining each colour of lolly when drawing a lolly from the bag, and use these probabilities
and the total number of lollies in the bag to predict the number of each colour of lolly in the
bag

» discuss whether a prediction about a larger population, from which a sample comes,
would be the same if a different sample were used (Communicating, Reasoning) = #*

Background Information
Random generators include coins, dice, spinners and digital simulators.

As the number of trials in a chance experiment increases, the observed probabilities should
become closer in value to the expected probabilities.

Refer also to background information in Chance 1.

Language

Students should be able to communicate using the following language: chance, event,
likelihood, equally likely, experiment, outcome, expected outcomes, random, fair, trials,
probability, expected probability, observed probability, frequency, expected frequency, observed
frequency.

The term 'frequency' is used in this substrand to describe the number of times a particular
outcome occurs in a chance experiment. In Stage 4, students will also use 'frequency' to
describe the number of times a particular data value occurs in a data set.

National Numeracy Learning Progression links to this Mathematics
outcome

When working towards the outcome MA3-19SP the sub-elements (and levels) of Operating
with decimals (OwD3), Operating with percentages (