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SECTION | INTRODUCTION

PURPOSE
TheT e a ¢ h e r sis intelidech far aehchers of primary schools and supports the implementation
of the new primary curricul um. It is designed toc

the curticulum to create, deliver and assess effective teaching and learning programmes for primary
school students in all subjects. It includes integrated units where @asgulum learning is
deemed logical and appropriate. It gives suggestions of sequenstdadtional activities related to
learning outcomes. Along with instructional activities, sample assessment tasks and student work
samples will assist in benchmarking student performance and help teachers to assess student
progress and growth.
Essentiall the T e a ¢ h e r spresehtswaysan which teachers can focus programmes on the
learning of students so that they can achieve learning outcomes.
TheT e ac h er sisaimbteah u a |
9 increasing the content knowledge of teachers
T increasi ng toelancamddeliser leasning on the basis of the curriculum
statements
f developing teachers assessment knowl edge a
interpreting evidence of student achievement in order to decide on next instructional
steps
1 having teachersise active and interactive methodologies to engage students in learning
T enabling teachers’ to attend to the | anguag
1 challenging teachers to reflect and evaluate their practice and to make the necessary
adjustmens
TheTeacher si’s Mammusailst ent with the Ministry of Ed
Curriculum Policy Framework and the Subject Curriculum Statements.

STRUCTURE

TheT e a ¢ h e r sconsidkaon threel sections. This section is Sectierintroduction. Section 2
provides general information on th& e a ¢ h e r s, ‘apprdbahesita teaching and learning in
Mathematics and how to use the guide. Section 3 includes specific examples of units of work that
focus on learning activities to achieveetlfearning outcomes, and assessment.

PRINCIPLES

The units of work are underpinned by specific principles based on the idea that learners make
meaning from what they experience in supportive environments. The units of work therefore have
these features:

1. Problem-focused. Units are problerfocused, requiring students to solve opended

contextualised problems.

2. Generative knowledge. Units enable students to have access to research and other knowledge

in solving problems (generative knowledge).

3. Learning strategies. Students have opportunities for learning how to learn through the use of
matrices, and web diagrams, self reflection and goal setting, formulating questions, relating
and applying learning to own context.

Scaffolding. Students have the necessagas$folding or structure throughout units.

Learning as a social process. Because learning is a social process, units of work ensure that

students spend at least part of their time in group formats, such as cooperative learning.

6. Demonstrate learning. Unitsrequire students to demonstrate learning in some authentic
manner.

o~
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SECTION I GENERAL INFORMATION

BACKGROUND

The Year Threg@ e a ¢ h e r s(TM) Wha deuelpéd specifically to further elaborate the Learning
Outcomes (LO) and Working Mathematically (WM) Outcomes that are given in the Mathematics
Curriculum BookMathematics Years-& Primary School Curriculujpp. 2732) and as mapped out

in the Mathematics Cdrt: Mathematics Progression by Strand and Year LéMe elaborations

presented in thisTM are in terms of knowledge and skills LO including the mathematical processes

and problem strategies that should underpin all learning experiences. Also includeganple

learning experiences and assessment opportunities as well as links to the available PEMP materials.
Teachers are encouraged to use these to furthe
mathematical understanding. The importance of linkingatiter units and/or learning areas is
recommended and encouraged with the provision
communicate effectively in mathematics using the appropriate language and terminology should be
explicitly developed. The geiired keywords are also provided for each unit.

APPROACHES TO TEACHING AND LEARNING MATHEMATICS
Key principles
The key principles that should undergire teaching of Mathematics are as follows:

1 All students can be successful learners when they are provided with sufficient time and
support.

1 Students need to be engaged with learning experiences that are related to their interests,
daily needs and learningtyles in order to motivate and challenge their mathematical
thinking and reasoning.

1 Programs must be carefully planned to achieve the listed learning and working
mathematically outcomes for each unit, consolidate links between units and across different
learning areas and use a range of teaching approaches to cater for the various learning styles
of students.

1 Programs must be broad and balanced and provide opportunities for the intellectual, social
and cultural disposition of each student to develop wsiitially so when students complete
their schooling they are well prepared for work and further study.

1 Monitoring, assessment and reporting practices help teachers evaluate the effectiveness of
their teaching practices as well as provide an indication oflesit achievement against
established standards.

I Teachers make a difference in student achievement and effective teaching ensures quality
outcomes for students.

T Community involvement assists student l earni
illustrate and elaborate mathematical ideas and concepts.

I Students must be engaged with authentic (or rlif&) learning experiences that raise their
awareness about, and enhance their knowledge and skills to develop environmentally,
socially, culturally and ecomically, sustainable and acceptable practices.

Essential Skills

Essential skills are the broader skills that are developed throughout the years of schooling as a result
of the quality of the experiences provided ih dssroom and school activities. These skills are used
by students in all school activities as well as in their social and cultural world outside the school. For
example, the broader essential skills that are encouraged include: communicating effectoheiyg
problems, utilising aesthetic judgment, developing social and cultural skills and attributes, managing
oneself and developing work and study skills, and effectively using technology. In teaching
Mathematics, the specific knowledge, skills and erstinding to be developed include:
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9 through inquiry, application of problersolving strategies including the selection and use
of appropriate technology, communication, reasoning, justifying and reflection;

in mental and written computation and numerig&gasoning;

in patterning, generalisation and algebraic reasoning;

in collecting, representing, analysing and evaluating information;

in identifying and quantifying the attributes of shapes and objects and applying
measurement strategies;

1 in spatial visuadation and geometric reasoning.

E N N

HOW TO USE THE TEACHERS’ MANUAL

Year Plan
The design of a year plan to teach all of the Year Three 16 substrands and 5 WM subprocesses has
been made easier for you with the inclusion of a

Book(pp. 2%32) that is suldivided into Years One to Eight. Within each year levelssdtion are
tables for each of the content substrands and workingtmematically subprocesses. Displayed in
each substrand table are the relevant Achievement Objectives (AO), Learning Outcomes (LO) and
Key Ideas (KI) with a separate table showing the relevant WM AO and LO. The links between these
tables and thelTM are through the substrands and relevant LO and Kl and WM LO. Table 1 shows a
summary of Year Three substrands and subprocesses to guide the development of your annual plan.

The next section provides the structure of the Y&areeT e a ¢ h e r sds wall asnsapde!
activities to support the development of student
by the relevant learning and working mathematically outcomes.

Table 1
Year Three Content Substrands and WM Subprocesses
Number and Measurementc o nt ' d
Operations
1 | NR3.1 Whole Numbers 11 | MS3.3 Volume & Capacity
2 | NR3.2 Addition and Subtractio 12 | MS3.4 Mass
3 | NR3.3 Multiplication and 13 | MS3.5 Time
Division
4 | NR3.4 Fractions and Decimals Space and Geometry
5 | NR3.5 Chance 14 | SG3.1 Three Dimensiorgpace
Patterns and Algebra 15 | SG3.2 Two Dimensional Space
6 | PA3.1la Patterns 16 | SG3.3 Position
7 | PA3.1b Number Relationships Working Mathematically
Data Analysis 1 | WM3.1 Interpreting &/Or Posin
Questions
8 | DA3.1 Data Representation 2 | WM3.2 Strategially  Thinking &
Representing
Measurement 3 | WM3.3 Reasoning & Justifying
9 | MS3.1 Length 4 | WM3.4 Reflecting & Evaluating
10 | MS3.2 Area 5 | WM3.5 Communicating Mathematically
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SECTION Ill  YEAR LEVEL

LEARNING OUTCOMES AND CONTENT OVERVIEW

The Learning Outcomes and Content Overview for Year Three Mathematics are found in the
Mathemaics Curriculum Book (page 3945) and also available from the chamlathematics
Progression by Strand and Year Leliglure 1 below presents an overview map of the Year Three 16
content substrands (i.e. units) and 5 WM subprocesses. Years One to Six has the same overview
content and WM map. Provided in Table 1 are the Yidaee content substrands and subprocesses
including their respective codes for ease of craferencing.

Outcome Codes
The following codes are used when referring to substrands, units or outcomes.

Strands Outcomes

WM — WorkingMathematically K&S- Knowledge and Skills
NR—Number and Operations WMO - Working Mathematically
PA—Patterns and Algebra Outcomes

DA-Data Analysis
MS—Measurement
SG-Space and Geometry

Examples of Codes:

NR3.2 is read adNR for Content Strand: Number and OperatioBds for Year Level Three a@ad
denotes Unit 2. Therefore NR3.2 refers to the second unit in Year Three for the Number
and Operations strand.

PA7.3 is read asPA for Content Strand: Patterns and Algebvais for ¥ar Level Seven argl
denotes Unit 3. Therefore PA7.3 refers to the third unit in Year Seven for the Patterns and
Algebra strand.
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Figure 1: Years One to Six Content Strands and Working Mathematically Process Strand
The following codes are used when nefeg to K&S LO, WMO and activities.

K&S 3 refers toknowledge& Skills Learning Outcome numbgiin the substrand table.

WMO NR2.3.d refers toWMO numberd in the substrandNR2.3

Activity NR1.3.4 refers toActivity 4 in the substrandNR1.3

These codes angsed to crosseference the appropriate items in the following sections.

YEAR THREE LEARNING OUTCOMES AND KEY IDEAS
ThisTeacher st akMasnutathe 1 isted ‘ Year Thdea&s ' Le@saé ny
Mathematics Curriculum Book, pp. -32) and elaborates them further. The following sections
outline onlythe Year Three content so that teachers can meet the learning needs of their students.
Within each Substrand (or Unit), the outcomé&sy ideas, content, background information, and
advice about language are presented in tables as follows. The content is comprised of the
statements of knowledge and skills (i.e., Knowledge & Skills) in the left hand column and the
statements about Workigp Mathematically in the right hand column. Also included in the table are
suggested resources for the sample activities provided plus links to other learning areas and
mathematics substrands or units. The generic structure of the substrand tables andntelev
descriptions are given in Table 2 below.
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Table 2

Year 3

Year Three Content Substrands and WM Subprocesses

Teachers

Outcome Code

Substrand Title:
A Statement of the Substrand/Unit Learning Outcome

Key Ideas

An ovewiew of key ideas to be covered as
suggested below in Knowledge & Skills and
Working Mathematically Learning Outcomes

Attitudes & Values

A list of attitudes and values to be developed
through the learning of knowledge and skills &
implementation of workng mathematically
processes

Knowledge and Skills
Students learn about
A set of statements outlining the knowledge
and skills students need to understand and
apply in order to achieve the outcome.
These are generally presented as a hierarch
concept deelopment; however, separate
statements would typically be grouped and
addressed together when planning teaching
and learning experiences.
The content is written for a whole school yea|

Working Mathematically
Students learn to
A sample set of statementbat incorporate
Working Mathematically processes into the
knowledge and skills listed in the left hand
column.
Teachers are encouraged to extend this list of
statements by creating their own Working
Mathematically experiences for students to
engage with eeh of the five processes
(Interpreting &/or Posing Questions,

Strategically Thinking & Representing, Reaso
& Justifying, Reflecting & Evaluatiragd
Communicating Mathematically).
Understanding is encompassed in the development of concepts and piseE® both of these
columns.

Background Information

Provides background knowledge for teachers to assist with planning programs of study for
students.

Language Keywords to be used:

Advice about language and literacy that may| Language expected to be used by students in
assist student engagement and understandir| the unit.

of the content in the unit.
Resources Links

Resources that could be used in the unit. Links to other learning areas and Mathemat
Years 18 substrands.

UNIT PLAN
For each substrand learning outcome, there is a related set of content (i.e. K&S LO) and WMO which
may be further suldivided into groups of twos or threes K&S LO to form individual lessons. Thus a
unit plan may consist of at least one and upétéessons depending on the number of K&S LO and
the ability of the students in your clads.is important that teachers use the content (i.e. K&S LO)
section for programming since this includes all of the key ideas as well as a comprehensive list of the
knowledge and skills, and suggestions for the integration of WM processes.

As an example, consider thalstrand NR3.1: Whole Numbers with 12 K&S LO and/@. A
unit plan on What Numbers can consist of up tdegsons with the grouping of K&S LO as sstgl
in Table 3.

Also included are recommended activities and accompanying WMO. You are also encouraged to
use additional resources (including PEMP materials) to find/design your own activities that are
appropriate to achieve the identified K&S LO toement the sample activities provided, or when

6
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none of the sample activities is suitable. You may also use or modify parts of the sample activities
where appropriate, to specifically focus on or d

LESSON PLAN TEMPLATE

A onepage, lesson plan template (see Figure 2) displays the recommended components that should
form part of your lesson plan. Completing the required lesson components for each lesson is
encouraged. Doing so will be halpfin checking before the lesson is actually taught, that your

pl anned teaching approach, devel opment al strate
prior knowledgedo thenew knowledga s st ated in the I esson’s LO anc
Your ‘Dewelocpmesnt /component shoul d i nclude roe
formatively assess student s’ existing K&S to
mat hemati cal knowl edge and skills desmiorK8Sed i n
shoul form the bases upon whichew K&S will be developed as your students engage with the
identified activities. Each activity shoul d i

engagement with all or most of the Working Mathematically subprocesses, Ipaiméerpreting
and/or posing questions, strategically thinking and representing, reasoning and justifying, reflecting
and evaluating, and communicating mathematically.

The ‘Assessment’ c o mproposech'tasdessmiebes fgourl ea
‘aessssment of |l earning’ strategies to determine v
| earning outcomes as you described in the | esson

The ' Extension’ and ‘ L iplainedintentoosmop extereding/liskingg ndi c a
and connecting the current lesson to other topics/curricular areas.

There is space at the bottom of the page template for your own reflections and self
evaluation of the lesson including an indication of what you plan to teach next.

Completing a lessoemplate for each lesson of a unit plan facilitates the evaluation of whether
or not your series of lessons (i.e. lesson series) aligns with your proposed unit plan.

LEARNING EXPERIENCES AND ASSESSMENT OPPORTUNITIES

The sample activities for Learning Expnces and Assessment Opportunities (LEAO) provided have
been developed to demonstrate ways in which teachers can design a range of activities to ensure
coverage of the Knowledge & Skills content {flumn) and Working Mathematically processes
(right-column) for each topic/unit learning outcome.

Table 3

Unit Plan Example NR3.1: Whole Numbers

Strand: Number and Operations Substrand/Unit: NR3.1 Whole Numbers

Lesson K&S LO WMO Activity

1 K&S 1: counting forwards to, or backwards frongiven | NR3.1.a| NR3.1.1

three-digit number by ones, twos, fives, tens arj NR3.1.b | NR3.1.3
hundreds, and on and off the decade e.g., 430, 4] NR3.1.d | NR3.1.5
410, ... (on t he decade) | NR31le
decade) NR3.1.f

K&S 2: identifying the number before and after a givi NR3.1.i
three-digit number

K&S 8:usingthe er ms ‘i s more t hs
compare numbers

K&S 4: using a number line to assist with counting ar

ordering
2 K&S 3:representing threadigit numbers using numats, | NR3.1.a| NR3.1.2
words and objects NR3.1.b | NR3.1.5

K&S 5: applying an understanding of place value and t{ NR3.1.c| NR3.1.6
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role of zero to read, write and order thregigit | NR3.1.d
numbers NR3.1.i
K&S 8: using the terms ‘i
compare numbers
3&4 | K&S 6: stating the place value of digits in thdegit | NR3.1.a| NR3.1.3
numbers e. g., “in the NR3.1.b| NR3.1.5
300 or 3 hundreds’ NR3.1.c| NR31.7
K&S 7ordering a set of threaligit numbers in ascending NR3.1.d | NR3.1.9
or descending order NR3.1.e
K&S 8 usingthet er ms ‘i s more t hgdg NR3Lf
compare numbers NR3.1.g
K&S 9 counting and representing large sets of objects | NR3.1.h
systematically grouping in tens and hundreds NR3.1.i
5&6 | K&S 10: rounding numbers up to three digits us NR3.1l.a| NR3.1.4
expanded notation e.g., 375=300+ 70 + 5 NR3.1.b| NR3.1.5
K&S 11: rounding numbers to the nearest hundred wi NR3.1.c| NR3.1.8
estimating NR3.1.d | NR3.1.10
Extend K&S 4: using a number line to assist wif NR3.1.f | NR3.1.11
(rounding) and (estimatiy) NR3.1.g
NR3.1.h
NR3.1.i
7 K&S 12: using the face value of notes and coins to { NR3.1.a| NR3.1.5
order and count money NR3.1.b
NR3.1.i
NR3.1.j
NR3.1.k
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Teacher's Name : Level Lesson Date: _TermfYear:

Subject: Strand : Sub-Strand/Unit:

Language [M.O.1]:

Keywords:

Prior Knowledge: (you may state K&5 LO and WMO}

Learning Outcome(s):

K&S LO:

WMO:

Resources:

Development/Process:

Activities:

Assessment:

Extension:

Links: {other Units or Subjects):

Evaluation: (Teacher's Reflective Comments)

Outcomes Achieved? Yes/MNo Where to next?

Reviewed by (Date) Principal’s Signature

Figure2: Lesson Plan Template

The Working Mathematically (WM) outcomes are listed so that teachers consider the
development and assessment of these outcomes as well as the Knowledge & Skills content
out comes. Teachers shoul d aring expeiiencesoa gelectiomtofe i nt
problem solving strategies as recommended in the many of the WAfDre 3 provides an overview
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of a number of problem solving strategies that teachers should explicitly teach and develop as a

routine par trning éxpesenaged ent s’ | ea
(Problem Selving Strategues]
for example ”-/ —_— for example
/ \f i
Act it Draw a for example try a'll break the
Out picture or for example possibilities problem

diagram !

for example

Make a | | Make a list
madel or table &

Trial & Try a Look for
Error simpler a pattern
problem | M

.

work write an
equation

backwards

Guess,
Check &
Improve

into smaller

parts
) - P

Figure 3: An Overview of Problem Solving Strategies

The sample LEAO provided should enable students to develop and demonstrate one or more of the
five Working Mathematically subprocessebtérpreting &/or Posing Questions, Strategigal

Thinking & Representing, Reasoning & Justifying, Reflecting & Evaluatidd;o
Mathematically have been labeled witi/M. The sample activities contain example

mmunicating
s of the types of

activities teachers might employ to cover the content in Mathematics Year Three Syllabus

The sample activities are not mandatory. It is expected that teachers and schools will adapt the
activities according to the needs of their students, the availability of or preference for particular
resources and the naturefaschool policies and priorities. This might mean that teachers and

schools:

1
syllabus requirements for Ye&hree

1
1
for planning, making use of their own units.

ASSESSMENT FOR LEARNING INDICATORS

implement all of the units as outlined plus additional schoesigned units to cover all

implement some of the units and develop schdekigied units to complement them
use the Outcomes and Content sections of lhathematics Year Three Syllalasthe basis

Each outcome is accompanied by a sample set of indigatn indicator is a statement of the

behaviour that students might display as they work towards the achievement of a
Indicators are included in this syllabus (after the list of sample LEAQO) to help
of observable beh&ours that contribute to the achievement of outcomes linked

syllabus outcome.
exemplify the range
to the content.

They can be used by teachers to monitor student progress within Year Three and to make on
balance judgements about the achievement of outcomes at the end of the year. Teachevashay
to develop their own indicators or modify the syllabus indicators, as there are numerous ways that

students may demonstrate what they know and can do.

Indicators are not content. The relevant content sections are described by thstuia and

Topt Learning OQut comes, | deas,

Mat hematically’

Key
Out comes.

Knowl edge

It is important that teachers use the content section for programming since this includes all of
the key ideas as well as a comprehensive listhe knowledge and skills, and suggestions for the

integration of Working Mathematically processes.

10



Mat hematics VYear 3 Teachers

ANNUAL PLAN

Appendix 1 includes an annual plan for each year level. Years 1 to 6 follow the same coverage of
topics while Years 7 and 8 show differesrhphasis within the strands. The plan includes both a
three term year and the four term year. This is to show teachers how learning in Mathematics that
was previously organised in three terms can be organised in four terms, each term having ten weeks.
The annual plan is divided according to strands with each strand having a number of units.
Completion and review times are also allowed on the plan.

11
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WORKING MATHEMATICALLY

Working Mathematically (WM) encompasses five interrelated processes. These prooedsegin

the teaching and development of new skills and concepts and also when applying existing
knowledge to solve routine and application problems both within and beyond mathematics. Whilst
the focus may be on a particular process or group of processas sf the time, oftentimes the five
processes overlap. With its own set of separate outcomes, the WM processes are integrated into the
content listed for each of the five content strands in the syllabus.

Working Mathematically provides opportunities fetudents to engage in genuine mathematical
activity such as problem solving and investigation and to develop the skills to become fluent and
confident users of mathematics.

The five processes for Working Mathematically are:

Interpreting & Posing Questins

Students interpret and/ pose questions in relation to mathematical situations and their
mathematical experiences. Encouraging students to interpret given questions or pose their own
extends and motivates their wandesitf’' aaddi hwwbhact
guestions encourage students to make conjectures and/or predictions.

Strategically Thinking & Representing

Based on their interpretations of mathematical situations, questions or problems, students
strategically select mitiple strategies, model and represent their interpretations, including the
selection and use of appropriate technology, to investigate and to generate plausible solutions to
mathematics problems.

Reasoning & Justifying

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

Reflecting & Evaluating

Students reflect on their experiences and criticanderstanding to make connections with, and
generalisations about, existing knowledge and understanding and evaluate how this knowledge and
understanding can be applied to solve mathematics problems. Students make connections with the
use of mathematicén the real world by identifying where, and how, particular mathematical ideas,
processes and concepts are being used and applied in the authentic context.

Communicating Mathematically

Students develop and use appropriate language and representationsrtoufate and express
mathematical ideas in written, oral and diagrammatic form.

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

Working Mathematically is embedded in all content.

12
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ASSESSMENT FOR LEARNING INDICATORS
WM3.1Interpreting &/or Posing
Questions

Students interpret and/or pose @stions,
when investigating mathematical situations
and their mathematical experiences using
Year 3 content.

WM3.1 Interprets and/or poses questions,
when investigating mathematical situations
and their mathematical experiences using
Year 3 content.

Thestudent, for example:

i poses questions that clarify a
mathematical situation and enable
progression towards a solution

1 generates guestions when planning an

excursion

e. g., ‘*How much

‘“How Il ong will the
1 poses questionsabout a collection of

items

e. g. , s it

this collection of
i poses problems based on number

patterns

1 poses questions that can be answered
using the information from a table or
graph

i poses a suitable question
answered using a survey

1 questions why two students may obtain
different measurements for the same
length, perimeter, area, volume,
capacity or mass

to eb

ASSESSMENT FOR LEARNING INDICATORS

WM3.2 Strategically Thinking &

Representing

Studentsstrategicallyuse diagrams, imagery

and technology to examine and analyse, and

to represent their interpretations of,

mathematical problems.

WmM3.2 Uses diagrams, imagery and

technology to examine and analyse, and to

represent their interpretations of,

mathematical problers.

The student, for example:

1 solves problems using strategies that

include  creating patterns  and
constructing tables

hematics Year 3 Teachers

1 uses problensolving strategies
including those based on selecting key
information and showing it in models,
diagrams and lists

i uses a caulator to solve a number
problem that has occurred in an
everyday context

1 uses efficient strategies for counting a
large number of square centimetres

1 uses simple graphing software to, or
manually, enter data and create a graph

1 selects and uses the besheasuring
tool for a given task e.g., finding the
dimensions of the netball court

ASSESSMENT FOR LEARNING INDICATORS
WM3.3 Reasoning & Justifying

wi | Studentsh iategratel mathentaticdl fdeéas and
brmake dormectionsewith, taral kyenéralisations

about, existing knowlegke and understanding
in terms of Year 3 content to justify their

-ejghahso$ | b |cenjedtuces, answerd and solations.
oWMS3.3 Integrates mathematical ideas and

makes connections with, and generalisations
about, existing knowledge and understanding
in terms of Year 3 contento justify their
conjectures, answers and solutions.
The student, for example:
9 checks solutions to problems and
evaluates the method used
1 checks the answer to a subtraction
problem using addition
1 checks the reasonableness of a solution
to a problem by relang it to an original
estimation
1 compares the likelihood of outcomes in
a simple chance experiment
1 checks solutions to missing elements in
patterns by repeating the process
1 compares tables and graphs
constructed from the same data to
determine  which is He most
appropriate method of display
1 explains why two students may obtain

different results for the same
measurement

1 explains why a given angle is, or is not, a
right angle

 uses an alternative method to confirm
an answer

13
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ASSESSMENT FOR LEARNING INDICATORS ASSESSMENT FOR LEARNING INDICATORS
WM3.4 Reflecting & Evaluating WM3.5 Communicating

Students reflect critically upon the results of Mathematically

their conjectures and use concrete materials Students describe mathematical situations
and/or pictorial representations to explain and methods using everyday and some
their results and evaluate conclusions. mathematical languagend diagrams.

WM3.4 Reflects critically upon the results of WM3.5 Describes mathematical situations
their conjectures and uses concrete materials  and methods using everyday and some

and/or pictorial representations to explain mathematical language and diagrams.
their results and evaluate conclusions. The student, for example:
The student, for example: 1 uses a graph to compare student
1 identifies and describes the use of preferences
mathematics in everyday contexts 1 writes a procedure to outline the
1 gives examples of where prisnand method used to solve problem
pyramids are used in packing materials f uses amap or a grid to represent the
and designing buildings best way to get from one location to
1 applies an understanding of equally another
likely outcomes in games and other | describes objects using mathematical
simple situations involving random names for shapes and features, and
generators e.g., dice, coins, spinners metric and imperial units for
1 recognises that objects with a mass of measurements
one kilogram and one pound can be a 1 discusses fairness of simple games
variety of shapes involving chane
I compares features of 3D objects and 2D f describes how an attribute was
shapes estimated and measured
f makes generalisations about creating  discusses different methods for solving
fractional parts of collections of objects a given problem
e.g., “To make quart rekplainsthe mehtdlistratdgf el tot ©
divide the objects int golvé®phoblenBroups.’
I links finding lines of symmetry of a f uses mathematical symbols to
shape with creating fractional parts of a represent elements of a problem e.g.,
whole ‘How many we&Ks cionla ye

represented by 365 7 or 7)365

14
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NUMBER & OPERATIONS
The skills developed in the Number & Operation strand formed the basis to all other strands of this
Mathematics syllabus and are developed across the years from Yea 1 t

Numbers, in their various forms, are used to quantify and describe the world. From Year 1 there
is an emphasis on the development of number sense and confidence and competence in using
mental, written and calculator techniques for solving appropripteblems. Formal algorithms are
only introducedafter students have gained a firm understanding of basic concepts including place
value, and have developed mental strategies for computing with-tared threedigit numbers.
Approximation is important andhe systematic use of estimation is to be encouraged at all times.

Students should always check that their answers

are solving.

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

The Number & Operations strand for Years 1 to 8dsusised into five substrands:

1 Whole Numbers
1 Addition and Subtraction

1 Multiplication and Division
1 Fractions and Decimals
1 Chance.

Whole Numbers includes counting strategies, number relationships and the concept of place
value. The operations are paired imet substrands Addition and Subtraction, and Multiplication and
Division, to emphasise the importance of developing awareness of the inverse relationships
between these operations.

In Fractions and Decimals, students are introduced to the concept of dofratirough everyday
experiences. Development of the idea of division of a whole and collections or sets of objects into
equal parts, leads to equivalence relationships and simple operations including addition and
subtraction of fractions with denominatorthat are multiples of each other and multiplication of
fractions by whole numbersStudents also develop an understanding of decimals and perform
calculations with decimals up to threkecimal places. Percentages are introduced to enable
interpretation oftheir use in everyday contexts.

The substrand Chance has been included from Year 1 to enable the development of understanding

of chance concepts from an early age. Early emphasis in the Chance substrand is on understanding

the idea of chance and the usd informal language associated with chance. The understanding of
chance situations is further developed through the use of simple experiments which 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.

Development of an understanding of the monetary system and computation with money is
integrated into the substrands of Whole Numbers, Addition and Subtraction, Multiplication and
Division, and Fractions ana&€mals.

This section presents the Year 3 outcomes, key ideas, knowledge and skills, and Working
Mathematically statements in each substrand.

NR3.1 Whole Numbers

NR3.1 Substrand: Whole Numbers
Recognises, counts, orders, reads and records numbers up to 999
Key Ideas Attitudes & Values

Count forwards to, and backwards from, 94 Logical and critical thinking
by tens and hundreds from any starting Communication
point Consistency

15



Recognise, read, partition, regroup,
represent and order numbers up 999
using place value

Mat hemati cs

Work things out
Investigation
Accuracy
Verification

Proof and reflection

Year 3

Teachers

Knowledge and Skills
Students learn about

1. counting forwards to, or backwards
from, a given threedigit number by
ones, twos, fives, tens and hundreds
and on and off the decade
e. g. , 430,

522, 532, 542,

2. identifying the number before and
after a given threaigit number

3. representing threadigit numbers
using numerals, words and objects

4. using a number line to assist with
counting and ordering

5. applying an understanding of place
value and the role of zero to read,
write and order threedigit numbers

6. stating the place value of digits in
threedi gi t number s
number 321, the 3 represents 300 or
hundreds”’

7. ordering a set of threaligit numbers
in ascending or descending order

8 using the ter ms
|l ess than

9. counting and representing large sets
of objects by systematically grouping
in tens and hundreds

10. rounding numbers up to three digits
using expanded notation e.g., 375 =
300+70+5

11. rounding numbers to the nearest
hundred when estimating

12. using the face value of notes and coi
to sort, order anl count money

420, 4

to C o1

Students learn to
a.

Working Mathematically

ask questions involving thredigit
numbers

e. g., ‘“Why is 153
(Interpreting &/or Posing Questions
identify some of the ways numbers are
used in our lives

(Reflecting & Evaluating

interpret numerical information from
factual texts and in other contexts
(Communicating Mathematically
give reasons for placing a set of number
in a particular oder

(Communicating Mathematically,
Reasoning & Justifyijg

recognise and explain number patterns
e.g., odds and evens, numbers ending w
five and zero

(Communicating Mathematically,
Reflecting & Evaluating

use numler patterns to assist with
counting

(Interpreting &/or Posing Questions,
Reflecting & Evaluating
use mental grouping to count and to ass
with estimating the number of items in
large groupslterpreting &/or Posing
Question}
make the largest and snmast number
given any three digits

(Strategically Thinking & Represeniing
solve simple everyday problems using
problemsolving strategies, including:

--- trial and error
--- drawing a diagram

(Strategicdly Thinking & Representing,

Communicating Mathematically
determine whether there is enough
money to buy a particular item
(Strategically Thinking & Represeniing
recognise that there are: 100 sene in $1,
200 sene ir$ 2 ,

(Reflecting & Evaluating

Background Information
The convention for writing numbers of mor

The abbreviation K comes from the Greek worg

16
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than four digits requires that they have a
comma to the left of each group of three
digits, when counting frorthe Units
column.

Students need to develop an understandin
of place value relationships such as 1
thousand = 10 hundreds = 100 tens = 100
ones.

khilioimeaning thousand. It is used in many job
advertisemens (e.g., a salary of $70K) and as ¢
abbreviation for the size of computer files

e.g., 26K (kilobytes).

When identifying Roman Numerals in everyday
contexts it needs to be noted that the number
four is sometimes represented using Il instead
of IV as isometimes seen on clock faces that u
Roman numerals.

Language

‘659 is the same as
“Si x hundnedeahd fi
‘“One hund rteek is amthok left of

one hundred and sixtthree on the number
line, therefore 153 issmallr t h an

Keywords

zero, digit, number, units, before, after, ones,
tens, hundreds, place value, less than, forward
backwards, greater than, largest, smallest,
highest, lowest, trading, decade, rounding,
estimating, less than, greater than, represent
ascending, descending, partition, regroup, on/d
the decade

Resources

dice, number cards, popsticks, Base 10
material, numeral expanders, calculators,
place value chart, newspaper, internet

Links

Addition and Subtraction
Multiplication and Division
Data

Social Studies

Teachers

LEARNING EXPERIENCES AND ASSESSMENT
OPPORTUNITIES

NR3.1 Recognises, counts, orders, reads and

records numbers up to 999
Activity NR3.1.1:Counting by Tens
and Hundreds
Students are divided into two groups. The
teacher nominates a sting number e.g., 91.
One group counts by tens, while the other
counts by hundreds from the starting number.
Both groups start counting and are asked to
stop at the same time.
Before commencing the activity,
discuss:
1 will both groups start/finishon the same
number? Why?
1 which group will stop on the highest
number? Why?
T will both groups count number 461?
Why?/Why not?
f what are some of the numbers both
groups will count? Why?/Why not?
1 what is a number only your group will
count?
Variation: Studentsp | a y
on and of f
hundreds.

students

‘

t he

Activity NR3.12: ThreeDigit
Numbers

In small groups, students use a pack of playing

cards with the tens and picture cards removed.
The Aces are retained and count as M dhe

Jokers are retained and count as 0. Student A

turns over the first 3 cards and each player
makes a different threaligit number. Student A
records the numbers and puts the cards at the
bottom of the pile. They each take a turn
turning over three card and recording the
gr oup’ sdigittrnumbers. When each
student has had a turn they sort and order their
numbers.
Possible questions include:
1 Can you read each number aloud?
1 Can you order the numbers in ascending
and descending order?
1 Can you state theplace value of each
numeral?
1 What is the largest/smallest number you
can make using three cards?
1 What is the next largest/smallest number
you can make using three cards?

Buzz’' ¢ ounfit Cangou idgntifit the mgmber before/after
decade.

ToRezof your thyee digit numhens? t h e

17
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i Can you finda pattern? How can you
describe your pattern? How can you
continue the pattern?

1 How many different ways can you
represent each number? (expanded
notation, in words)

1 Can you count forwards/backwards by
tens/hundreds from one of your three
digit numbers?

 Ca you round one of your thredigit
numbers to the nearest hundred?

Variation: Students could represent numbers
using Base 10 material, or expanded notation,
to show place value.

Activity NR3.13: Less Than and
Greater Than, Ordering

Part A

In pairs, stdents are given three different
coloured dice, representing hundreds, tens and
ones. Students take turns to throw the dice,
record their threedigit number and state the
number before and after.

Part B

In pairs, students are given three different
coloureddice, representing hundreds, tens and
ones. Students take turns to throw the dice and

Year 3

Students could demonstrate this using Base 10
material. Students are asked:
M Istheremot her

out the 8" ? Explain

1 How do you use an empty number line to

show your two different strategies?
Variation. Students repeat the activity to make
the other digits zero (i.e., change 7 to 0 and
then change 6 to 0) using two different
strategies. They can continue with the activity
using different threedigit numbers. Students
record their strategies using numerals and
empty humber lines.

Activity NR3.15: Problem Solving &

Problem Posing

Students solve a viety of problems using a
large number of strategies. The teacher should
encourage students to pose their own problems
involving numbers of up to three digits.

Activity NR3.16: How Many Ways?

The teacher selects a thraigit number and
records it on te board. Students express
and/or present the number in as many ways as
they can (a time limit may be imposed) with
Base 10 material or expanded notation

e.g., 785

seven hundred and eighty five
700+80 +5

record their threedigit number. Students
nomi nate whether t hey are780+g5reater t han’ or
‘1l ess t han.'’ They compare7oot+}$:§ir number s by

showing the relationship between the two
three-digit numbers they have made by using a
< or > sign e.g., Student A rolls 431 and is
‘greater t han and
| ess t han’ . Student
winner is the first to 20.

Extension.Students keep a record of all the
three-digits numbers they rolled. Their next task
is to place and order their thredigit numbers
on an empty number line.

Activity NR3.14: WipeOut

Students are asked to enter a threait
number into a calculator e.g., 687. The teacher
then asks thetsudent s t o
i.e. change it to a zero. In the example above,
wi ping out the 8°
change the number to 607 by subtracting 80.

“wi pe Caupters

Activity NR3.17: Calculator
The teacher tells students the 7 key on their

pressing the 7 key. Students share their
solutions.

Students are asked which stibns they like
best and why.
Variation: Students could repeat the activity
using different target numbers and different
‘“broken’ keys.

Activity NR3.18: Estimating

one digit
The teacher puts out a pile of about 20 counters

many there are. The teacher counts 10 counters
and puts them aside. Students look again and

18

Teachers

di fferent

w
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think about how many counters there are.
Students are allowed to change their estimates
at any time. Students explain their strategies for
workingout their estimates.

Variation: The teacher puts out a large number
of counters and again asks students to estimate
how many there are. The teacher begins to
count them into groups of 10 counters and asks
students to rethink their estimates as the
counting proceeds. The teacher models the
rounding of numbers to the nearest 10 e. g., the
teacher puts out a pile of about 100 counters

and the student says
teacher responds with
about 707"

the nearest 5.

Possible questions include:
T  Who thinks there are about 70? 807 907
1 Why did you revise your estimate?

Activity NR3.19: Higher or Lower

Students play in groups of three (2 players
and 1 adjudicator) ‘
adjud cator recor ds -digt
number on a card and states the boundaries for
the number e.g., the number is between 400
and 500." Student s
marking the boundaries for the number.

The first player chooses a number in the
range and the adjudicator responds by stating
whether the number is higher or lower than the
one chosen. The players record the response on
their number line. The second player then
states a number and the adjudicator responds
with
until a player gives the correct number.

Students discuss the strategies they used to
determine the secret number.

Activity NR3.110: Rounding
Students use number cards 0 to 9 to create
three-digit numbers. They randomly allocate a
card to each place value column. They round
the numbers to the nearest

1 ten

T hundred
In pairs, students take turns in asking their
partner to round a number. The partner
explains strategies used.

1
draw t Rigeh fhree@igfthumbet mber |

hi gher 'ganercontinde® we r

Year 3 Teachers

Activity NR3.111: Estimating How
Many
Students are asked to estinmeat
1 how many students could sit comfortably
in a specified large area of the school?
1 how many big books could fit on the floor
of the school hall?
1 how many marbles will fill a small spring
water bottle?
Students are asked to estimate a range by
s t at ihinkghat‘thlere will be at least
but not mor e t han

! they dad r&ike theiNeStim&te aAd nfake fthore T 1
actBrateYwittbut hcfldiy domplefh§ the task ™ ©

Nu méreunded to o U | ol jeftd fise their estimate. Students are

encouraged to pose their own prtdms.

ASSESSMENT FOR LEARNING INDICATORS
NR3.1 Recognises, counts, orders, reads and
records numbers up to 999
The student for example:

9 counts forwards to, or backwards from, a

'T' i g h@&ven thPeédigitlnMé‘r by ones, Wbt
S € CfileR, ttens anHl RuhdPeBls and on anif o

the decade

identifies the number before and afteir arl1 .

1 represents threedigit numbers using
numerals, words and objects

1 applies an understanding of place value
and the role of zero to read, write and
order threedigit numbers

1 orders a set of foudigit numbers in

, asceln?liné; or descending order

1 "states thé place value of digits in three
di git
the 3

number s e. g., i
represents 300 o
T uses the terms ‘is mor
than’ to compare numbe]
1 counts and represents large sets of
objects by systematically grouping in tens
and hundreds
1 uses a number line to assist with counting
and ordering
1 counts forwards and backwards by tens,
on and off the decade
f rounds numbers to the nearest hundred
when estimaing
i uses the face value of notes and coins to
sort, order and count money

19
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NR3.2 Substrand: Addition & Subtraction
Models and represents addition and subtraction involving tand three-digit numbers up to

999 by applying various mental and written

strategies and performs simple money calculat

Key Ideas

Model addition and subtraction involving
two- and threedigit numbers by applying a
range of mental stragies

Describe, justify and record methods for
adding and subtracting

Represent and record addition and
subtraction by applying informal strategies
and formal written algorithm

Attitudes & Values

Logical and critical thinking
Communication
Consistency

Work things out
Invesigation

Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about
1. using mental strategies for addition
and subtraction involving twand
three numbers, including
--the jump strategy
e.g., 23 + 35; 23+ 30 =53,63 =58
--the split strategy
e.g.,23+35,20+30+3+5is 58
-- the compensation strategy
e.g., 63 +29; 63 + 30 is 93, subtract ]
to obtain 92
-- using patterns to extend number
facts
e.g., 5-2 =3, so 5068 200is 300
-- bridging the decades
€.0.,34+17;34+10is44,44+7 =
-- changing the order of addends to
form multiples of 10 e.g., 16 + 8 + 4;
add 16 and 4 first
2. recording mental strategies
descriptively
e.g., 159 + 22;
‘1l added dgetQ79tthen Il
added 2 more to
3. recording mental strategies on an
empty number line

N

159 169 179 180 181

4. adding and subtracting two or more
numbers, with and without trading,
using concree materials and recording
their method

5. using a formal written algorithm and
applying place value to solve addition
and subtraction problems, involving uj
to three-digit numbers

Working Mathematically
Students learn to

a. pose problems that can be solved nggi
addition and subtraction, including those
involving money
(Interpreting &/or Posing Questions

b. ask *What is the be
solution to this pr
(Interpreting &/or Posing Questiohs

c. select and use mental, written or calculato
methods to solve addition and subtraction
problems
(Strategically Thinking & Representing

d. solve a variety of problems using problem
solving strategies, including:

--trial and error

--drawing a diagram

--working backwards

-- looking for patterns

--using a table
(Strategically Thinking & Representing,
Communicatingathematically)

e. use estimation to check solutions to additic
and subtraction problems, including those
involving money
(Reflecting & Evaluating, Strategically
Thinking & Representijg

f. checkthe reasonableness of a solution to &
problem by relating it to an original
estimation Reasoning & Justifyipg

g. check solutions using the inverse operatio
or a different method
(Strategically Thinking & Representing,
Reasoning & Justifying

h. explain how an answer was obtained for a
addition or subtraction problem
(Communicating Mathematically, Reasoni
& Justifying
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i. reflect on own method of solution for a
problem, considering whether it can be
improved Reflecting & Ealuating)

J. use a calculator to generate number
patterns, using addition and subtraction
(Strategically Thinking & Representing

Background Information
Students should be encouraged to estimat
answers before attempting to solve
problems in oncrete or symbolic form.
There is still a need to emphasise mental
computation even though students can no
use a formal written method. The following
formal methods may be used.
Decomposition
The following example shows a suitable
layout for the decompadsion method.

5°7'4

-128

446

EqualAddends
For students who have a good understanding ¢
subtraction, the equal addends algorithm may
introduced as an alternative, particularly where
very large numbers are involved. There are
several possible layouts of the metthaoof which
the following is only one and not necessarily th
best. The expression
should not be wused.
is preferable.

3% %615
— g g3

BT71Y

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

Language

‘Two hundred and thirpne people are
going to the concert.

One hundred and eighty have collectiubir
tickets. Twenty more makes two hundred
and then another thirtyone makes fiftyone.
Sofitrone sti | | have t
‘1l left a space to
“l can add three hu
my head. "’

Keywords to be used:

place value, formal algorithm, addition,
subtraction, solution, answer, digit, trade, jump
strategy, split strategy, compensation strategy,
bridging to decades, number line, difference,
multiples, exchange, swap, greater, altogether
total

Resources
number cards 1 to 9, calculator, paper, Ba
10 material, place value chart, dice, playi
cards

Links
Multiplication and Division
Whole Numbers

LEARNING EXPERIENCES AND ASSESSMENT

OPPORTUNITIES

Activity NR3.2.1:WM Mental
Strategies

NR 3.2 Models and represents addition and
subtraction involving twoe and threedigit
numbers up to 999 by applying various mental
and written strategies and performs simple
money calculations

Students are asked to calculate 34 + 17 in their
heads. They are then askeo describe their
strategies in writing and using empty number
lines. This process is repeated for other
problems, such as:
73-25; 162-69; 63 + 29; 18889

Students discuss which methods are the most
efficient.
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Extension: Students are given increagly
more difficult problems to solve mentally.

Year 3

Activity NR3.2.4: Appropriate
Calculations

Students explain and discuss the strategies they  Students are given a calculation such as 460

use e .

100 but | hado take away one more, because
88 + 1 =289, sa he answer i s
record the mental strategies they use.
Possible questions include:
1 Is there a better strategy?
 What is the best method to find a
solution to this problem?

Activity NR3.2.2: Recording on
Empty Number Lines
Students are showrhe number sentence 157 +
22 and an empty number line. The teacher
marks the number 157 on the number line.
Possible questions include:

1 What is the next multiple of ten after

1577

f How many do you add on to get that
number?

1 What is the next step in the merita
strategy?

I What is the answer to the problem?
Students record their answers on the number
line.

Possible questions include:

1 Can you work it out with fewer steps?

1 Can you visualise the number line in your

head and do it?

1 Can you write the numbers on papér

help you keep track?
Students are asked to provide a story problem
whose solution and answer is the given
computation.

Activity NR3.2.3: Differences on

Number Lines

In pairs, students draw an empty number line.
Student A chooses two thredigit numbersand
places them on the number line.

Student B uses the number line to work out
and record the difference between the two
numbers. Students explain the mental
strategies they used to find the answer. They
reflect on their method, considering whether it
canbe improved.

99."

g-89far?* 188studemt= 138N are asked to create a number of
took away 88 and that was easy because it left

problems where this calculation would be

needed. Students share and discuss responses.
Student s

Activity NR3.2.5:Base 10 Material

Students use 3 dice to generate a thveigit
number and then represent this number using
Base 10 material. Students then generate a
second, smaller number by rolling 2 dice.
Students represent this number using Base 10
material, then addthe two numbers and show
the result using Base 10 material.

Students repeat this process, subtracting the
second number from the first. Students record
their solutions.

Activity NR3.2.6: Linking 3
Students record sixteen different numbers
between 1 andb0 in a 4 x 4 grid.

e.g.,

19128 |17 | 13

2 |18 (41 |5

16(1 |38 |49

15126 |40 |7

Students link and add three numbers vertically
or horizontally.
Possible questions include:
1 Can you find links that have a total of
more than 50?
1 Can you find links that have a #dtof less
than 50?
1 How many links can you find that have a
total that is a multiple of 10?
1 What is the smallest/largest total you can
find?
1 Can you find ten even/odd totals?

Activity NR3.2.7: Estimating

Differences

The teacher shows a card with the stdition

of a pair of twadigit numbers e.g., 78 32.
Students estimate whether the difference
between the numbers is closer to 10, 20, 30, 40
or 50 and give reasons why. The teacher shows
other cards e.g., 5% 18, 60— 29, 43— 25, 33—

25. Students egtate the differences and

22
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discuss their strategies. They are asked to think
about rounding numbers on purpose.

For example for 5% 18, students may round
51 down to 50 and 18 up to 20.

Activity NR3.2.8: Playing Cards &

Mental Strategies

Students work irpairs with a deck of cards to
mentally add or subtract twaligit numbers and

to record and evaluate their mental strategies.
Students are given a pack of playing cards with
the tens and the picture cards removed. The
Aces are retained and represent 1 arkle
Jokers are retained and represent O.

Each student flips two cards and assigns place
values to the numbers turned over. Students
estimate their answer mentally and then use
formal written algorithms. Students could use a
calculator to check their answe

Each pair of student should answer the
guestions:

1 What is the sum of the two numbers?

What mental strategy did you use?

1 What is the difference between the two
numbers? What mental strategy did you
use?

Students are encouraged to pose problems,
includig money problems, wusing their
numbers.

Students record their (a) mental strategies
using words and empty number lines, (b) formal
algorithms, and (c) story problems for each pair
of numbers.

The activity may be repeated to generate
more pairs of numbers

Activity NR3.2.9: Estimating

Addition of ThreeDigit Numbers

The teacher briefly displays the numbers 314,
311, 310, 316, 312 on cards, then turns the
cards over so that the numbers cannot be seen.
Students are asked to estimate the total and
give their reasons. The teacher reveals the
numbers one at a time so that the students can
find the total. The task could be repeated with
other three-digit numbers.

Activity NR3.2.10: Takaway

Reversals

In pairs, students choose a threkgit number
without repeathg any digit and without using

Year 3 Teache

zero e.g., 381. The student reverses the order of
the digits to create a second number i.e. 183.
The student subtracts the smaller number from
the larger and records this as a number
sentence. The answer is used to start dret
reversal subtraction. Play continues until zero is
reached.

Students discuss their work and any patterns
they have observed.

The process could be repeated for other
three-digit numbers.

Students record their working, number of
subtraction steps to rach zero and patterns
identified for each number.

Activity NR3.2.11: What Went

Wrong?

Students are shown a number of completed
subtraction problems with a consistent error
e.g., subtracting the smaller number in a
column from the larger number. Students
correct the calculations and describe the error
that was made.

€91 666 - 345 (1949 —
394 168 _651
332 223 1318

Students plan how to teach a person who made
this mistake a correct method for obtaining
solutions.

Il OGADAGE bwoDdPHDMHY
Students construct subtraction number

sentences with the answer 123. Students are
challenged to include number sentences
involving threedigit numbers.

Activity NR3.2.13: How Many Days
Have You Been Alive?

The teacher poses t
days have you been
problem using a calculator.

Students record their solutions and compare
the methods they used to solve the problem.
Students are encouraged to pose and solve
similar problems and evaluate their strategies.

he
al i
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Activity NR3.2.14:WM Which Way
is Best?

Mat hematics Year 3 Teacher s’
continues unt il one stud
over’' their partner’s nun

The student who crosses over their

Studentsare asked to solve problems in three
different ways: using a mental strategy, a
formal written algorithm, and a calculator e.g.,
“QOQur class has 356
567 points. How many points do we need to
catch up?’

Students compare the sttagies used and
discuss the advantages and disadvantages of
each method. If students come up with
different answers, they are asked to show
which answer is correct.

Variation: Students write their own problems
and swap with others.

Activity NR3.2.15: Nmber Cards
Students make number cards from 1 to 9 as
shown.

][ ld 4R Jo Jh s ] o

Students use these cards to make two three
digit numbers that add to give the largest total
possible and the smalledbtal possible e.g.,
Given4,5,2and 3, 1, 6:

Largest total possible is 542 + 631 = 1173
Smallest total possible is 245 + 136 = 381
Students arrange the cards to make three
three-digit numbers that add up to 999.
Students are challenged to find as many
solutions as they can.

Activity NR3.2.16: Estimating to the
Nearest 100

The teacher displays three cards with the
following amounts written on them: $245,
$615, $350. Students estimate the total to the
nearest $100 and explain their strategies.

Activity NR3.2.17: Crossver
In pairs, students each choose a number
between 1 and 999.

The student with the larger number always
subtracts a number from their chosen number.
The student with the smaller number always
adds a number to their chosen number. The
student who is adding must always have a
number |l ess than their
student who is subtracting must always have a
number more than their

point

partner’”s number | oses th
Player A Player B
Start number 135 [0 | Start number 899 s has
135 + 600 = 735 899 - 99 =800
735+ 60=795 800- 4=796

795+ 1=796 Player B wins

Possible questions include:
1 What strategy did you use in solving the
addition or subtraction problems?

f Can you find a quicker way to
add/subtract?

1 Can you explain to a friend whatwyalid?

1 How can you show that your answer is

correct?
Does the rule always work?
Can you use a different method?

= =

Activity NR3.2.18: How Much?

Students are told that a sofa and a desk cost
$916. If the sofa costs $700 more than the desk,
how much does thelesk cost?

Students discuss. Students could pose other
similar problems to solwv
each item cost if together they cost $854 and
one was $343 more than th
Possible questions include:

1 What strategy did you choose to use and

why?

T What was the key word/s in

understanding the problem?

1 How could you check that you have the

correct solution?

1 Could there be more than one solution?

Activity NR3.2.19:WM Missing

Digits

Students are shown a calculation to find the
sum of two three digit ombers, with some of
the digits missing.

eg.. 3

2 6
paoff ngr|iDs answer . The
partner’s answer . Pl ay
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Students investigate possible solutions for this
problem. Students are encouraged to design
their own
should be repeated using subtraction.

Activity NR3.2.20: Sale Prices
The teacher writes on the blackboard the costs
of 6 large items such as a TV set, washing
machine, digital camera, kirglze bed, living
room furniture and a dressing tabie@w on sale
at Pat Ah Him s Store
Students are asked to work out the final costs
for each item if the sale is advertising $120 off
each item. Students record the new prices for
each item.

Activity NR3.2.21: Play to Win
Students are given a singplmoney game to
play with 2 dice and play money (or index cards
with money value written on them).

Students roll the dice and they can take that

many 10 sene (20 sene, 50 sene, $1) coins.

When they have 10 coins, they can swap for a
$1 ($2, $5, $10). Sehé¢ number of turns (e.g.,
10) and at completion the player with the most
money is the winner.

NR3.3 Multiplication & Division

“mi s s ihis artivithi g i

Year 3

ASSESSMENT FOR LEARNING INDICATORS
NR 3.2 Models and represents addition and
subtraction involving two- and three-digit
numbers up to 999 by applying various mental
and written strategies and performs simple
money calculations
The student for example:
uses patterns to extend number facts
e.g., 5 2=3,s0500 200 is 300
n efplinsaand records methods for adding
and subtracting
uses a split strategy for
subtraction
uses an empty number line and jump
strategies to represent solutions to addition
and subtraction problems involving up to
three-digit numbers
adds or subtracts two numbers, with and
without trading, using concrete materials
uses the formal written algorithm to solve
addition or subtraction problems
uses a calculator to solve addition and
subtraction problems that include larger
numbers contained in a problem context

additio or

NR3.3

written strategies

Substrand: Multiplication & Division
Models and represents multiplication and division by applying a range of mental and informal

Key Ideas
Develop mental fluency with number facts up
103 10

and nines
Find multiples and squares of numbers

and link these to relationships between
operations x, + and +

Use efficient mental and informal written
strategies for multiplyig or dividing a twedigit
number by a onaligit operator using
multiplication facts up to 10 x 10

Attitudes & Values

Logical and critical thinking
Communication

Extend skip couimg to by fours, sevens, eights| Consistency

Work things out
Investigation

Interpret division problems without remainders| Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about
1. counting by threes, fours, sixes, sevens,
eights or nines using skip counting
2. linking multiplication and division facts
using groups or arrays
Jo Y779 3groupsofdisl2 334=12
999 12sharedamong 12 +3=4

Students learn to
a.

Working Mathematically

recall multiplication facts up to 1010,

including zero facts

(Strategically Thinking & Representing

solve a variety of problems using problen

solving strategies, including:
--trial and error

25
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Year 3

1999 3is4
3. using mental strategies to recall

multiplication facts up to 18 10,
including:
- the commutative property of
multiplication e.g., 27 9=9 7
- using known facts to work out
unknown facts
eg., 35=25s086=(5*5)+5
- the relationship between

mul tiplication f
multiplication facts for 6 are double
the multiplicati

4. recognising and using + ana to
indicate division

5. using mental strategies to divide by a ong

digit number multiplication facts up to 10

3 10 (without a remainder), including the

inverse relationship of multiplication and

division e.g., 63 +9 =7 because¥=

63

recalling known division facts

7. relatingto known division facts e.g., 36 +
4; halve 36 and halve again

8. describing and recording methods used i
solving multiplication and division
problems

9. listing multiples for a given number

10. finding square numbers using concrete
materials and diagrams

o

--drawing a diagram

--working backwards

--looking for patterns

--using a table
(Strategically Thinking & Representing,
Communicating Mathentgcally)

c. explain why a rectangular array can be
read as a division in two ways by forming
vertical or horizontal groups e.g., 12 + 4 1
orl2+3=4
(Reasoning & Justifying, Communicating
Mathematically

d. check the reasonableness of a solution t(
problem by relating it to an original
estimation Reasoning & Justifyipg

e. explain how an answer was obtained ang
compare own method/s of solution to a
problem with those of others
(Communicating Mathematically,
Reflecting & Evaluating

f. use multiplication and idision facts in
board, card and computer games
(Strategically Thinking & Representing

g. apply the inverse relationship of
multiplication and division to check
answers e.g., 63 ~ 9is 7 because¥= 63
(Strategically Thinking & Represe,
Reflecting & Evaluating

h. create a table or simple spreadsheet to
record multiplication facts
(Strategically Thinking & Representing

i. explain why the nu
caled square numbers
(Communicating Mathematically,
Reasoning & Justifying, Reflecting &
Evaluating

Background Information

At Years 3 and 4, the emphasis in multiplicatio
and division is on students developing mental
strategies and using their own (infoal)
methods for recording their strategies.
Comparing their method of solution with those
of others, will lead to the identification of
efficient mental and written strategies.

One problem may have several acceptable
methods of solution.

Linking multiplcation and division is an importar]
understanding for students at Years 3 and 4.
Students should come to realise that division
‘undoes’ mul tiplicat.i
‘undoes’ di visi on. St
to check the answer to a division ggt®n by
multiplying their answer by the divisor. To divid
students may recall division facts or transform
the division into a multiplication and use
multiplication facts e.g.’, 35 + 7 is the same as @3
7 = 35.

Teachers

Language
When beginning to build and readultiplication

tables aloud, it is best to use a language patte

Keywords to be used:
multiplication, division, inverse relationghi

arrays, groups of, skip counting, number facts,
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of words that relates back to concrete material

such as arrays.

As students become more confident with

recalling multiplication number facts, they may

use less language.

For exampl epwssé gr

becomes ‘seven t es
I

o r
hr e
groups of’ i ed.
- one three is three
- two threes are six
- three threes are nine, and so on.
Examples of explanations:
‘ The pattern
pattern for fours.
If you double the fours pattern you get the
eights pattern.’
“1 found o-foaristimudtiple of w g
eight. It is also a multiple of three, four, six,
t welve, two.. '’
‘Twice as many means
“ It hilli&ksix groupsrokthree in
eighteen.’
* T h-ive shared between five is equal to
seven.'’

i mp

f osthee i ¢

multiples, estimate, product, number pattern,
multiplied by, trade, twice as many

‘“Fomitrye divided by se
o remember the mul'ti
Resources Links

calculators, multiplication and division grid,
interlockingcubes, flash cards, string, envelope

Whole Numbers
Addition and Subtraction

hundreds chat Base 10, material, place value | Area
chart, dice, counters

LEARNING EXPERIENCES AND

ASSESSMENT OPPORTUNITIES Part B

NR 3.3 Models and represents multiplication
and division by applying a range of mental
and informal written strategies

Activity NR3.31: WM Mental
StrategiesModels of the
Multiplication Facts up to 100

Part A

Students  construct models of the
multiplication facts using interlocking cubes.
They build a staircase e.g., with 3 blocks in the
first step, 6 in the second etc, to represent the
multiplication facts for 3. Alternatively,
students use drawings on 1 cm grid paper.
Students use a 10 x 10 grid to record their
answers.

Students model the multiplication facts using

rectangular arrays andecord the associated

inverse relationships

eg 91779 3groupsofdisl?2 33 4212

. 1997 12 shared among 12:3=4
1999 3is4

Variation: Students are given a number (e.g.,
18) and asked to represent all its factors using
arrays.

Activity NR3.32: Multiplication

Facts

Students write the multiplication facts on
flash cards from @ 1 up to 10° 10. In pairs,
students test each other to find which facts
they can immediately recall and put these

27
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known

into the
t he ‘“unknown
concentrate
facts.

Students could repeat this activity with
division facts.
Variation: St udent s
multiplication and division facts.

’ mto | e .
pil e.
on |l earnin

pl ay

Activity NR3.33: TableRaces

Students make up cards for particular
multiplication facts for particular numbers up
to 10 x 10, shuffle them and put them into an

envelope
eg. 4]l 8| 12
(24 28 3 feq

In groups, students argiven an envelope of
cards. Students race each other to put the
cards into order, skip counting aloud.
Students state which number has the
multiplication facts their cards represent.
Variation: Students write numbers descending
order.

Activity NR3.34: 107 10

Multiplication Grid

Students keep a multiplication grid, as shown
below. When students are sure they have
learnt particular multiplication facts, they fill
in that section of the grid.

1|23 (4|5|6|7|8|9 |10

R OO INOAO N WIN || ®

0
Students are encouraged to recognise that if
they know 33 8 = 24 they also know 83 =
24, and so they can fill in two squares on the
grid.

Activity NR3.35: Ratterns

Year 3

Studénts mvestigate s padterns mu the

E analtiplicatdoa ygrid.t $tuelents discase these

pattefrns anmd reicdndetheir obdsarvations.oRem
example, students compare the multiplication
facts for 3 and the multiplication facts for 6.
They then investigate the migtication facts
Bi9n g o’ using

Students colour multiples on a hundreds
chart and are encouraged to describe the
patterns created.

Activity NR3.36: Masi Popo
Boxes
The teacher poses the
had the job of designing masi popg(coconut
biscuis) box. There are to be 48asi popan
the box. The box can be one or two layers
high.

Students answer the question:

1 How many ways could you arrange the
masipopd n t he box?’
Students draw or make models of their
solutions and discuss these in terms of

multiplication and division facts.

Activity NR3.37: Doubles
Students work in small groups. A student
chooses a small whole number and the next
student doubles it. They take turns to keep
doubling the number. A student checks the
results with a calcular. In the next round
they start with a different number.
Possible questions include:

1 What did you notice?

9 Did the pattern help you with your

calculations?

Activity NR3.38: Squares

Students work in small groups using small
objects or bottlelids to formarrays (i.e.
straight rows and straight columns) that have
the number of objects in the row equal to the
number of rows (e.g., 2 rows of 2, 3 rows of 3,
4 rows of 4, 5 rows of 5, 6 rows of 6). Students
are asked to identify the geometric shape that
is formed by these arrangements and to find
the total number of objects used in these
arrangements.

Possible questions include:

28
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1 What type of shape does the
arrangement form? What is this shape
called? Explain your answer.

1 What is the total number of objects
usedto form these special shapes?

1 How many objects do you need to form
an array to show 7 rows of 7? 8 rows of
8? 9 rows of 9?7 10 rows of 10? Explain
your answer.

1 Do all these arrangements show the
same geometric shape as the first ones?

Variation. Students ag asked to colour these
number products on a completed 10 x 10
multiplication grid and to check whether they
can identify the same geometric shape shown
by the arrays. The teacher introduces the
term “square
numbers representing theotal number of
dots required to form a square shape.

Activity NR3.39: Sequences of

Multiples

Students record sequences of multiples and
look for patterns.

Students are asked if they can find patterns in
the sequences of t he
column. Students plot these on a circle with
the points 0 to 9 marked on the
circumference, joining the numbers in order.
e.g., the multiples of 4 are 4, 8, 12, 16, 20, 24,
28, 32, 36, 40 etc and so the pattern for the
digits in the ones column is 4, 8, 2, 6408, 2,
6, O,

Activity NR3.310: Multiples
Students take turns in throwing a die and
moving a counter along a hundreds chart the
number of spaces indicated on the die. If the
counter lands on a multiple of 3 they jump
forward to the next multiple oB. If they land
on a multiple of 5 they jump backwards to the
previous multiple of 5. Two counters may land
on the same square. The winner is the first
player to reach or pass 100.
Possible questions include:

1 Which numbers are multiples of 3 and

5?

Variaton: The pair of multiples could be
changed, or the sum of two dice could be
used to indicate the number of squares the
counter moves.

number s”

Year 3

Activity NR3.311: Mental
Strategies
Students are asked to write a multiplication
fact that they have trouble remembemy e.g.,
8 x 7. They are encouraged to try mental
strategies to help them recall that fact by
using known
x 7 must be 7 more
using the inverse
know56+8=7s08% = 56"’
Students are asked to write a division fact
they have trouble remembering e.g., 36 + 4.
They are encouraged to try mental strategies
to help them recall the fact e.g., using known
di vision facts ‘1

facts e. g.

r el

t han

Teachers

L

atio

9’ as u4di nbm bfedhcetrk ok nhoawl f

then if I hal ve it
inverse relationship
36 so 36 + 4 = 9’

Activity NR3.312: Halves

Students work in small groups. One student
chooses a number. The next student halves it.
Students take turns as they keep halving. The

neachdr asksshowifan they thirk theéy cam gos A

student checks the results with a calculator.
Students try starting at a different number
when playing the next round.

Activity NR3.313: Square

Numbers

Studens make arrays usi
counters and discuss the shape of each array.
Students explain why these numbers are
called square numbers and record the
multiplication and division facts for each.
Students experiment with other numbers and
predict further numbers that will have a
square array.

Variation: Students represent arrays on the
computer or manually, as a simple table
format.

Activity NR3.314: Times Squares

The teacher chooses 4 cards between 1 and 9
and places them in a square e.g.,
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ExtensionStudents are asked to design their
own games involving multiplicatn and
division number facts.

The student multiplies each row and column  Activity NR3.318: Dominoes or
and records the answers. Students rearrange  |ndex Cards

the cards and record the new multiplication
squares.

Activity NR3.315: Creating

Several Arrays

The teacher creates a set of dominoes or
index cards to be wused for practicing
multiplication facts. Half of the domino/cards
has an answer while the other half has two

Students use counters to make an array fora  numbers to fe multiplied together (to obtain
particula number. They create new arrays for a different answer)
this number. Students record their findings e.g.,

e.g., 36 can be 4 rows of 9 or 2 rows of 18.
Possible questions include:
T How many different arrays can you
make?
1 How many rows do | have if there are 6
counters in each row?

Activity NR3.316: Reducing

Multiples

Students write the multiples of 9 and

investigate.

Possible questions include:
1 Canyou see patterns in the digits? 1€ sar
T What happens when you add the digits? ~ SPace. Students record their findings.
introduces the concept of Extensionin groups students are given more

wheren bhe rdigits , are

The teacher
reduced

67 ‘ 63 7 42 ‘ 83 4

The students try anu mawn uie multiplication
with its answer. They play the normal domino
rules.

Variation: Students could use division facts.

Activity NR3.319: Paddocks
Students ae given an A4 sheet of paper that
has been divided into sections.
Students are given counters to represent
ani mal s. They place them
so that each animal has the same amount of

counters and different configurations of

added together until they are reduced to a  Paddocks. Students distribute the counters

singl e
99

The
other sets of multiples that this can be done  Paddock.

teacher

poses

4 5 Ppropgrtiopately intg thejr paddocks. That is, if

1 ape gaddack ¢s double the size of another

t he ¥endwice psomany:apmags canHiteintogthal n y

t 0?" Students discuss how they worked out the
Variation: Students create newircle patterns distribution and justify their decisions. _
as in Activity 9: Sequences of Multiples Students draw their paddocks and write
activity. about their findings.

Activity NR3.3.17: Multiplication and
Division Trading Game

Student s
from

tradi ‘
t he f o s oo O N

and

Students throw two dice, one numbered 0 to
5 and the other numbered 5 to 10. They

multiply the numbers thrown and collect the
necessary Base 10 material or recordaitd
keep a running total. The winner is first to

1000.
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ASSESSMENT FOR LEARNING INDICATORS

NR 3.3 Models and represents multiplication

and division by pplying a range of mental

and informal written strategies

The student, for example;

I uses mental strategies
multiplication facts to 16 10

9 uses multiplication facts to work out
division facts

1 explains the relationship between
multiplication fects e.g., explains how the
3 and 6 times tables are related

to recall

NR3.4 Fractions & Decimals

cs Year 3

I uses mental strategies to divide a two
digit number by a ondigit number

1 describes and records methods used to

solve a multiplication or division problem

identifies multiples for a given number

uses mental strategies to multiply a one

digit number by a multiple of 10

1 uses mental strategies to multiply a two

digit number by a oneligit number

lists multiples for a given number

finds and models square numbers using

concrete materials and diagrams

= =4

= =4

NR3.4

calculations

Substrand: Fractions & Decimals
Models, compares, represents and interprets simple fractions (including eighths and thirds)
and decimals, adds and subtracts decimals with deoimal places, and solves simple money

Key Ideas

Model, compare and represent fractions with
denominators 2, 4, and 8 and extending to
fractions with denominator 3

Find equivalence between halves, quarters ang
eighths.

Add and subtract decimals with the same numi
of decimal places (to 2 decimal places)
Represent money values in multiple ways and
calculate change in simple transactions

Attitudes & Values

Logical and critical thinking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about
1. modelling, comparing and representing
fractions with denominators 2, 4, 8 and 3 by
1 modelling halves, quarters, eighths
and thirds of a whole object or
collection of oljects
1 naming fractions with denominators o

2, 4, 8, and 3 up to one whole e.g.,
1234

414414

9 comparing and ordering fractions with
the same denominator e.gs is less
than 2 is less thag

1 interpreting the denominator as the
number of equal parts a whole has
been divided into

9 interpreting the numerator as the
number of equal fractional parts e.g.,
2 means 3 equal parts of 8

1 comparing unit fractions by referring t

the denomnator or diagrams e.gs is

Working Mathematically
Students learn to

a. pose questions about a collection of items
e.g., “1ls it -ggbthsdfthi®
collection of objec

(Interpreting &/or Posing Questions

b. explain why! is less thar
e.g., ifthe cake is divided among eight
people, the slices are smaller than if the cal
is shared among four people
(Reasoning & Justifying, Communicating
Mathematically)

c. check whether an answer is correct by usin
an alternativemethod e.g., use a number lin
or calculator to show that is the same as

0.5 andg

(Reasoning & Justifying

d. interpret the everyday use of fractiorad
decimals, such as in advertisements
(Reflecting & Evaluating

e. interpret a calculator display in the context
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Year 3 Teac

less thar renaming3,2,2 as 1
modelling, comparing and representing
decimals to two decimal places

applying an understanding of place value
express whole numbers, halvesjargters,
eighths and thirds as decimals

adding and subtracting decimals with the
same number of decimal places (to 2
decimal places)

ordering fractions with different
denominators by applying knowledge of
decimals

the problem e.g., 2.8 means $2.80 when
using money

(Strategically Thinking & Representing,
Communicating Mathematically

apply decimal knowledge to record
measurements e.g., 123cm =1.23 m
(Reflecting & Evaluating

g. explain the relationship between fractions
and decimals e.gs is thesame as 0.5
(Reasoning & Justifying, Communicating
Mathematically

h. round an answer obtained by using a

calculator, to one or two decimal places

(Strategically Thinking & Representing
i. perform calculations with money

(Straegically Thinking & Representing

Background Information

At Years 3 and 4, fractions are used in two different ways:

to describe equal parts of a whole, and
it
as

model fractions
resulting groups

S

depend on the size of the original whole or collection of objects.

to describe equal parts of a collection of objects.
Fractions refer to the relationship of thejeal parts to the whole unit. When using collections to

i mportant that stude
parts of that whol avill.

Language
Some students may hea
‘“part of a whole’ and
“hol e’
At Years 3 andquWar ttehre

be used informally to namthe remaining parts
after one-quarter has been identified.

Keywords to be used:

fraction, decimal, percentage, decimal places,
whole, part of, half, quarter, third, eighth, mixeq
numeral, proper fraction, improper fraction,
denominator, numerator, equivahce, unit
fractions

Resources
fraction Kits, pattern blocks, fraction cards,
paper, calculators

Links

Addition and Subtraction
Multiplication and Division
Patterns and Algebra
Chance

Data

LEARNING EXPERIENCES AND

ASSESSMENT OPPORTUNITIES

NR 3.4 Models compares, represents and
interprets simple fractions (including eighths
and thirds) and decimals, adds and subtracts
decimals with two decimal places, and solves
simple money calculations

Activity NR3.41: Sharing Eighths

Students form groups of 8 arghare a slice of
bread so that each person gets the same
amount and there is none left over.

her s

Each group discusses how they shared the

bread and names t he
Students regroup into groups of 4, and then
into groups of 2, and repeat the actiyjt
naming t he pi eces
Students compare the relative sizes of the
fractions and then order them according to
their size. Students record their findings using
drawings and fraction names.
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Activity NR3.42: Comparing and

Ordering Eidpths

Students are provided with four sets of cards
representing the same fractions (include
halves, thirds, quarters and eighths). The first
set has the fractions represented in fraction
notation, the second set has the fractions
represented in words, thehird set has the
fractions represented as shaded regions and
the fourth set has the fractions represented
as the shaded part of a collection. The cards
are randomly distributed to students who
must find other students with the same
fraction represented. tBdents then place the
sets of fraction cards in order.

Activity NR3.43: Match Up
Decimals
The teacher provides two sets of cards, the
first with halves expressed in fraction
notation, and the second with halves
expressed in decimal notation. The teache
distributes the cards randomly to the students
who then find the student/students with the
same fraction represented.
Possible questions include:
1 How many of the same
fractions/decimals did you find?
1 How can you check if there are any
more?
1 Is there anoher way to write that
fraction/decimal?
Variations: This activity should be repeated
using cards with quarters and a mixture of
halves and quarters.

Activity NR3.44: Clothes Line
Eighths

Part A

The teacher provides cards each naming a
different fracion with the same denominator
(choose from halves, quarters, eighths or
thirds). Students choose a card and peg it on a
string number line in the appropriate place.

Part B
The teacher provides cards, each naming a
different decimal to 2 decimal places.

Year 3

Swudents choose a card and peg it on a string
number line in the appropriate place.
Variation: Students make their own cards and
arrange them on their desk or a sheet of
paper.

Activity NR3.4.5: Eighths - Is It Possible?
Students are given 16 counters anded to

determine whether it is possible to fing,+ ,

or ;.

e.g., I canfind
2 of 16 (8)
+ of 16 (4)
+0f 16 (2).

Students record their findings. The activity
shoud be repeated using different numbers
of counters and extended to include fractions
with denominator of 3.

Activity NR3.46: Different

Groupings Up to Eighths

Students move about in an open space in a
group of 24. The teacher asks the group to
divide irto halves, quarters or eighths. Any
remaining students check the groupings. The
activity should be repeated using groups of
different sizes.

Activity NR3.47: Place Your Order
Students investigate different selections of
food and drinks available from adal take
away shop. The menu showed the different
items and their costs, for example, $2.50 for
drink, $8.50 for a hamburger, $10.00 for fish
and chips, $13.50 chicken and chips, $15.20
for fish or chicken and chips with salad, and
$25 for a combination &l of fish, chicken,
chips, salad and a drink.

Possible questions include:

1  How much would it cost if you order a
hamburger and a drink? (Order 1)

f How much will it cost to order a
combination meal, two chicken and
chips, one fish and chips with salad for
yourself and your friends? (Order 2)

1 What is the change from $20/$50/$100
after paying for Order 1? Why?

1 If you choose Order 2, what is the
change from $80/$100? How do you
know?
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Students pose their own questions based on
various orders for any number of pple and
also determine total costs of such orders.

Activity NR3.48: Two Decimal

Places GameOto 1

The teacher makes a die writing a decimal
(between 0 and 1) to two places on each face.

Students use a 10 x 10 grid as a score sheet.

Students take tums to throw the die and
colour the appropriate section on their grid.
The winner is the first player to colour their
10 x 10 grid completely.

Variation: Students can make their own dice
labeling them using common fractions,
decimals or a combination of ftions and
decimals.

Extension: Students record the decimal
thrown and add decimals together after each
throw. Students colour each throw
differently.

Activity NR3.49: Adding and

Subtracting Decimals (2 d.}).

In pairs, students are provided with a pauk
playing cards with the tens and picture cards
removed. The Aces are retained and
represent 1 and the Jokers are retained and
represent 0.

Student A flips two cards and places them
together to form a decimal to two decimal
places. Student B flips two s and places
them together to form a decimal to two
decimal places.

Student A copies down the decimals and
uses a written algorithm to find their sum.
Student B checks St
Students swap roles and the activity is
repeated.

Variation: The ativity is repeated to involve
subtraction of decimals to two decimal places.

Activity NR3.410: Paper Folding

Up to Eighths

Students are given four strips of different
coloured paper of the same length. The first
strip represents one whole. The secondis

is folded into halves anthbeled The third
strip is folded into quarters anthbeled The

1 .
d.p. means decimal places

Year 3

fourth strip is folded into eighths anidbeled
Students line up the four strips and discuss.
Possible questions include:
1 What can you tell about the size each
fraction and the denominator?
1 What strategies did you use to create
your fractions?
1 What strategies did you use to fold your
strip into equal parts?
Variation: Students cut the folded strips into
halves, quarters and eighths and order the
strips fromsmallest to largest parts.

They discuss their findings.
Extension:Students are given another set of
coloured strips to represent and compare
thirds and eighths.

Activity NR3.411: Fraction

Posters

Students choose a fraction and create a
poster, writing everything they know about
that fraction. Students report back to the
group their findings about their fraction.
Variation: Students repeat the activity but
using a different fraction this time.

Activity NR3.412: Biggest or

Smallest (2 d.p.)

The teacheplaces cards with the digits O to 9
into a bag. In pairs, students randomly select
two cards from the bag.

Students use the digits to make a decimal
number less than 1 e.g., if 5 and 2 are
selected the students record 0.25. Students
use the two digits tanake a new decimal i.e.
0.52.

d Possible qulstichs inclufles We I .
9 Which decimal is larger?
9 How do you know?
9 How can you show this?

The number cards are replaced and the
activity repeated.

Students record the decimal humbers on a
number line.
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ASSESSMENT FOR LEARNING INDICATORS
NR 3.4 Models, compares, represents and
interprets simple fractions (including eighths
and thirds) and decimals, adds and subtracts
decimals with two decimal places, and solves
simple money calculations
The student, for example:
1 models, compres, represents and
orders fractions with denominators 2,
4,8 and 3
I names fractions with denominators of

2, 4, 8, and 3 up to one whole e.g.,
1 2 3 456 7 8

8181818'818'8'8

1 renames fractions where the
numerator and denominator are the
sameas le.gd=1

i1 interprets the numerator and
denominator of a fraction

i compares and orders fractions with
the same denominator

1 compares unit fractions by referring
to the denominator or diagrams

NR3.5 Chance

Year 3

1 expresses whole numbers as decimals

1 models, compares and repents
decimals to two decimal places

{ adds or subtracts two decimal

numbers with two decimal places

1 applies an understanding of place
value to express whole numbers,
halves, quarters, eighths and thirds as
decimals

1 adds and subtracts decimals with the
samenumber of decimal places (to 2
decimal places)
orders fractions with different
denominators by applying knowledge
of decimals

NR3.5 Substrand: Chance

Describes events as likely or unlikelydaorders events from least to most likely, interprets
and records outcomes of simple chance experiments

Key Ideas

Order events from least likely to most likely
Explore, identify, interpret, and record all
outcomes of a simple chancéusation

Discuss the degree of likelihood using words s
as certain, equally likely, more or less likely, an
never

Attitudes & Values

Logical and critical thinking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about

1. distinguishing between certain and
uncertain events

2. comparing familiar events and describing
them as being equally likely or more or le
likely to occur

3. ordering events from least likely to most
likely
e. g., ' dnikren away sick emthe
one day is less likely than having one or
t wo away'’

4. listing all the possible outcomes in a simp
chance situation e

Working Mathematically
Students learn to

a. di scutaithess’ of
involving chance
(Communicating Mathematically)

b. compare the likelihood of outcomes in a
simple chance experiment e.g., from a
collection of 27 red, 10 blue and 13 yello)
marbles, name red as beingettolour
most likely to be drawn out
(Reasoning & Justifying)

c. apply an understanding of equally likely
outcomes in situations involving random
generators such as dice, coins and spinn
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Year 3

coin is tossed

predicting and recording all possible
outcomes in a simple chance expeent
e.g., randomly selecting three pegs from
bag containing an equal number of pegs
two colours

using the language of chance in everyday
contexts e.g., a fiftfifty chance, a one in
two chance

(Reflecting & Evaluating)

d. make statenents that acknowledge
‘“randomness’ i n a
spinner could stop

(Communicating Mathematically,
Reflecting & Evaluating)

Background Information

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

each toss is an independent event.

Language

Examples of explanations:

“1t’ s wunhlaipkpeelny. "i t wi |
“1t’s most I|ikely you
because mango has the most faces compared
banana and orange.’
‘“"The |l east | ikely nunm
is only one 1 on the die and more of the other
numbers.’

Keywords to be used:

certain,uncertain, probably, possible, likelihooc
always, never, predict, events, equally likely,
more likely, less likely, least likely, most likely,
fifty -fifty, one in two chance, combination,
random, fairness, simple chance experiment,
dice, spinner, tossing coin, heads, tails

Resources

coins, coloured counters, coloured blocks,
bottlelids, spinner, dice, simple game boards,
bucket of pegs, Snakes and Ladders etc, texta

Links

Whole Numbers
Addition and Subtraction
Data Analysis

Literacy
LEARNING EXPERIENCES AND
ASSESSMENT OPPORTUNITIES
NR 3.5 Describes events as likely or unlikely T Whi ch out come, “h
and orders events from least to most likely, more likely?

interprets and records outcomes of simple
chance experiments

Activity NR3.51: Expected Result
Students are asked to predictdtresult of 10
tosses of a coin.

Possible questions include:

 What outcomes can occur when the
coin is tossed once?

T What i s t he
on any one toss?

f How many ‘ heads’ a
expect there to be?

1 Did the expected result ahthe actual
result match?

9 Did tossing “tail s’
i ncrease the 1ike

on the next toss? Why?

Teachers

eads

Students are encouraged to suggest how the

experiment could be improved and
implement their plan. This activity could be
extended to tossing two coins.

Activity NR3.52: Certain,

Uncertain
The teacher writes headi
‘“Uncertain’ on a sheet of

headings thing that they think are sure to
nida p'pteani | (s cedd ayoul) a
then things that they think are not sure to
happen (‘uncertain’)
day. Students discuss their findings.
VayiationtExiend the @ddivity te inckide pthes

impossible, possiblgyrobably, might, always,
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never, may be, more likely, less likely, least
likely, most likely, fiftyfifty,

Extension:Students devise their own rating
scale using the language of chance.

Activity NR3.5.3: Pegs

In groups, students are given a bucket of pegs.
The bucket could have 10 blue and 10 yellow
pegs. Students are asked to sort and count
the pegs and then return them to the bucket.

Students are asked to predict all possible
combinations of pegsif two pegs are
randomly taken from the bucket. They select
one possible combination and, without
looking, take two pegs out of the bucket. They
see if the actual result matches their
predicted result and discuss.

Students repeat the selection several &m
returning the pegs to the bucket after
recording their selection. They write a
description of the activity explaining their
observations.

Activity NR3.54: Fair Game?
Students play games such as Snakes and
Ladders.

Students are asked if they think trgame
played is a fair game or not. Students are
encouraged to justify their answers and to
associate the idea of fairness with the idea
that everyone has an equal chance to win.
This activity could be extended to playing a
game designed to be obviouslyfair in order
to stimulate discussion.

Activity NR3.54: Tossed Fruit

Salad

The teacher labels a large die with three faces
displaying a mango, two faces displaying a
banana and one face displaying an orange,
and shows the die to the class.

Students areasked to order the fruits from
least likely to most likely to be rolled.

After a number of rolls, the students
compare the results with their predictions.
Students discuss whether their predictions
were supported by their experiment and
explain the differaces between expected
results and actual results in this simple chance
experiment.

Possible questions include:

cs Year 3

i How can we change the labels on the
die so that the orange is most likely to
be rolled?

The labels are then changed accordingly,
and the die rokd a number of times to
compar e t he resul ts
predictions. Students are encouraged to make
other suggestions about altering the labels to
change the outcomes and these suggestions
are tested.

Activity NR3.5.5: Toss and Add

Students are dwed to predict what total is
most likely to result from throwing two dice
and adding the numbers obtained.

Students are asked to suggest ways they
could check their prediction. Students could
graph the results of multiple tosses and
compare the results wiit their predictions.

Activity NR3.56: Removing

Counters

Students make a game board containing the
numbers 1 to 12.

In pairs, each student is given 12 counters

to place on any of the numbers on their game
board. Students can choose to place more
than onecounter on particular numbers and
no counters on others. Students take turns to
roll and add two dice. If they have placed
counters on the total obtained, they remove
them. The first player to remove all their
counters from their game board wins.
Students discuss the likelihood of rolling
certain totals.
Variation: Students create game boards on
the computer or manually create their own
using different numbers on the two dice and
game board.

Activity NR3.57: Takeaway Dice
In pairs, students play the fowing game to
investigate the concept of fairness. In turns,
they throw two dice and subtract the smaller
number from the |
6’ i's thrownr4=2t hey
Player A scores a point if the answer is 0, 1, or
2.
PlayerB scores a point if the answer is 3, 4, or
5.

Students play the game and are asked to
comment on whether the game is fair and
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why. Students are asked how the rules of the
game could be changed to make the game
fairer and how they could be changed so it is
impossible for one student to lose.

Activity NR3.58: Sample Bags

Students place four counters or blocks (e.g.,
three blue and one white) into a bag. The
teacher discusses with the students the
chance of drawing out a blue block.

Possible questions indde:

1 Would you have a good chance or a
poor chance of drawing out a blue
block? Why?

1 What colour block is most likely to be
drawn out? Why?

Students could trial their predictions by
drawing a block out of the bag a number of
times, recording the colour angeplacing the
block each time. Students discuss their
findings.

The colours are then swapped to three
white blocks and one blue block. The teacher
discusses with the students the chance of
drawing out a blue block from this new group.

Possible questions @ude:

1 Would you have a good chance or a
poor chance of drawing out a blue
block? Why?

1 What colour block is most likely to be
drawn out? Why?

Students complete a number of trials and

discuss the results.

Students are encouraged to make summary
statements e g . , Cf t her e
blocks you have a good chance of getting a
bl ue bl ock.

Activity NR3.59: Is It Fair?

The class is organised into four teams. Each
team is allocated a colour name: red, blue,
green or yellow.

The teacher has a bag of coemt composed
of 10 red, 5 blue, 4 green and 1 yellow. The
students are told that there are twenty
counters and that each colour is represented
in the bag.

The composition of counters is not revealed
to the students.

Year 3

The teacher draws a counter from the bag
and a point is given to the team with the
corresponding colour. The counter is then
returned to the bag and the process is
repeated for twenty draws.
Individually, the students are then asked to
predict the composition of coloured counters
in the bag, exfain their prediction and state
whether the game is fair.
Possible questions include:

1 What happens if one colour is not

included?

1 Have you tried using a diagram to help
you with your predictions?
What are some possible explanations?
How will you know if vyor
generalisations are reasonable?
Students are then told the composition of
colours in the bag and are asked to name the
colours most and least likely to be drawn out.

)l
1

ASSESSMENT FOR LEARNING INDICATORS
NR 3.5 Describes events as likely or unlikely
and orders events from least to most likely,
interprets and records outcomes of simple
chance experiments

The student, for example:

1 lists all the possible outcomes in a

Teachers

simple chance situation
5, 6’ if a die is tosse
9 describes events aselng certain or

uncertain

1 compares familiar events and describes
them as being equally likely, more likely

ar eorlésOlikedytooctur bl ue

9 predicts possible outcomes in a simple
chance experi ment
likely to draw out a red ball because
there are more blue than red in the
bag. "’

1 explains the differences between
expected results and actual results in a
simple chance experiment

9 orders events from least likely to most
likely

1 uses the language of chance in everyday
contexts e.g., a fiftyifty chance
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PATTERNS AND ALGEBRA

The inclusion of Patterns and Algebra strand in the primary curriculum is to demonstrate the
importance of early number learning in the development of algebraic thinking. This strand
emphasises number patterns and number relatiapshieading to an investigation of the way that
one quantity changes relative to another.

The Patterns and Algebra strand extends from Year 1 to Year 8. In the early Years students
explore number and pralgebra concepts by pattern making, and discussgeperalising and
recording their observations. Separating these concepts into a distinct strand is intended to
demonstrate the connections between these early understandings and the algebra concepts that
follow. The Patterns and Algebra strand links whik Number strand and it is recommended that it
be taught in conjunction with the development of number concepts.

One i mportant aspect of algebraic thinking 1is
complete, continue, describe, generalise atrgate repeating patterns and number patterns that
increase or decrease (i.e. growing patterns). These number patterns can be formed using rhythmic
or skip counting.

Repeating patterns can be created using sounds, actions, shapes, objects, stampss piatlire
other materials. Children could be encouraged to create a wide variety of such patterns and then to
describe and label them using numbers. Repeating patterns can be described using numbers that
indicate the number of elements that repeat. For example A , B, C, A, B, C, veo
t hat repeat and is reb®0Dbed t.o iass aa s‘ot har etehr epea tp
there is a sequence of three repeating elements.

Another important aspect of algebraic thinking is the abilidy recognise and use number
relationships and to be able to make generalisations about number relationships. From Year 1,
children should be encouraged to describe number relationships and to make generalisations when
appropriate. In addition, finding umlowns or missing elements in humber sentences needs to be
addressed from an early Year. This is associated with the concept of equality and the need to
develop an understanding that the equals sign al

This section presents the ¥e 3 outcomes, key ideas, knowledge and skills, and Working
Mathematically statements in one substrand.

PA3.1a Number Patterns

PA3.1a Substrand: Number Patterns
Records and describes geometric and number repeatitggrowing patterns using words and
change and finds missing terms and makes predictions using tables and change
Key Ideas Attitudes & Values
Create, describe and extend number patterns| Logical and critical thinking
using a range of strategies Communication
Analyse and describe change in growing Consistency
patterns and use tables and change to make | Work things out
predictions Investigation
Accuracy
Verification
Proof and reflection
Knowledge and Skills Working Mathematically
Students learn about Students learn to
1. identifying and describig patterns when a. pose problems based on number patterns
counting forwards or backwards by twos u (Interpreting &/or Posing Questions
to fours, sixes and sevens b. solve a variety of problems using problem
2. creating, with materials or a calculator, a saving strategies, including:
variety of patterns using whole numbers a - trial and error
fractions - drawing a diagram
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€.g., VIV EVEVEVE -

3. finding a higher term in an ineasing number
pattern given the first five terms e.g.,
determine the 18 term given an increasing
number pattern beginning with 4, 8, 12, 16
20, .. describing a
pattern in words

5. illustrating,modellingand describing changg
in increasing patterns

6. using change, tables and graphs to make
predictions and find missing terms

- working backwards

- looking for patterns

- using a table

(Strategically Thinking & Representing,
Communicating Mathematically

c. ask questionsbout how number patterns
have been created and how they can be
continued (nterpreting &/or Posing
Question}

d. generate a variety of number patterns that
increase and record them in more than ong
way
(Strategically Thinking & Representing,
Communicating Mthematically

e. generate number patterns using the proce
of repeatedly adding the same number on
calculator and/or choosing a starting numb
and then repeatedly adding the same
number Communicating Mathematically

f.  model and then record numbigatterns
using diagrams, words or symbols
(Communicating Mathematically

g. use change to describe, generate,
generalise, and/or extend patterns, find
missing terms and make predictions
(Strategically Thking & Representing,
Communicating Mathematically

Year 3 Teachers

Background Information

At Year 3, students further explore number patterns that increase or decrease with particular
attention to identifying amount of changes between consecutive terms of an increasmger

pattern.

Patterns could now include any patterns observed on a hundreds chart and those patterns cre
by counting forwards and backwards in ones, twos and up to sevens.

Changes that are fractional are also examined at this Year level. Thisloskly with the
development of Whole Numbers and Multiplication and Division.

Language

Students are being introduced to describing
number patterns in terms of the amount of
change between consecutive terms which
initially i s i nduotr mal
forwards by " and q
At Year 3, students should begin to use the te
‘“change to refer to
subtracted to the previous term to obtain the
next one in the number pattern. Such an
approach will assistindevgdor ng st ud
understanding of functions later on. Also
important to include in the description of a
pattern is the starting number of the number
pattern and where appropriate, the number of

terms of the sequence.

Keywords to be used:

decreasing, increasyj, change, jump, change,
count by, count forwards, counting backwards,
starting number, terms, sequence, empty
number line, predict
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Resources
calculators,

Links

Whole Number

Addition and Subtraction
Multiplication and Division
Data Analysis

Social Stuigs

Science

LEARNING EXPERIENCES AND
ASSESSMENT OPPORTUNITIES
PA3.1a Records and describes geometric and
number repeating and growing patterns using
words and change and finds missing terms
and make predictions using tables and change

Activity PA3.1al: Start Number

and Counting

Students are asked to make a number pattern
starting at a given number and counting by
twos. For example, starting at 4 and counting
by 2 gives the number pattern: 4, 6, 8, 10, 12,

Students are asked to:

1 describe their nurber pattern in words
and record these words

i determine the amount of change
between terms

9 continue their number pattern for 5
more terms

1 explain why a particular number
(choose a number) is or is not used in
their number pattern, for example, 10 is
used bu not 11, why?

1 predict the fifteenth term of the
number pattern and justify answer
using the amount of change and an
empty number line

1 describe any pattern formed by the last
digits of the terms of the number
pattern

9 create another number pattern that has

Extension.Students generate a pattern by
counting by fours and using their own choice
of a onedigit starting number and then a
two-digit starting number. 1 each case,

predict the 20" term. Students describe their

pattern and strategies using change and
record them in words and using empty
number lines.

Activity PA3.1a2: Making the
Calculator Count

Part A
In pairs, students are given a calculator and
are shown how to make it count by
repeatedly adding the same number.

For example, on some calculators students
enter

OR

+ + 6 = |=

Students read the numbers displayed on the
screenand record on an empty number line
as shown below:

Y Y Y Y Y OV VOV VY
0 6 12 18 24 30 36 42 48 54 60

Possible questions include:
1 What pattern do you see on the
number line?

a particular number il nHoyw manygnugbers did yoy landiop? 4

similar number pattern with the

number 13 in it’

Show on an empty number line
Variation. Students are asked to repeat the
activity but using an odd number (e.g. 3 or 9)
as the new starting nunmdr and count by
twos. They record their strategies using
drawings, words and empty number lines.

How many numbers did ygump over?
Ho W What isyhg pattegn pf the jagt digits of
the terms of the number pattern?
Describe in your own words.
1 What would happen if you made your
calculator count by sevens? Show it on
an empty number line.
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Part B Activity PA3.1a4: Predict How

In pairs, students are asked to dtdrom a Many

number other than zero e.g., 8 Working in pairs or small groups, students are
For example students enter asked to explore the pattern shown below

and answer the questions.

8 + g = =
Yoy’ Vyy"'
Students predict the next number in the \ A 4 v
sequence, press the appropriate keys and v v v
record the numbers pressed.
Possible questions include: Step 1 Step 2 Step 3
1 What d you notice about these
numbers? 1 Complete the table below which shows
1 Why are the numbers different from number of triangles for each step
those in Part A? 1 How many triangles are needed for step
1 What would happen if you started from 10? Step 20? Step 100? Explain your
the number 117 reasoning.
Variation: The activity could be repeated for Step 1 (2|3(4|5..]10|20
counting forwards by sevens from the same | Number
starting number (e.g., 9) ana two-digit even Numberof
number. Triangles
91 Describe in words a rule that gives the
Activity PA3.1a3: Spot the total number of triangles for any step
Mistake number.

In pairs, students are given a set of number ~ ExtensionStudents are asked to draw a graph
cards representing a particular number  Of the table values and to pose their own

pattern where guestions that can be answered by the data
f a mistake has been made e.g., 8, 15,22, shown.
29, 36, 42, or
f one number is missing e.g., 3, 3%, 3%, Activity PA3.1a5: Missing Terms
3%, 4, 4%, 4%, 5 For each of the following number patterns,

Students are asked to sequence the numbers find the missing terms, describe your
on the cards and identify the missing number  reasoning and use an empty number line to

(or mistake). illustrate your strategy.
Possible questions include: a.27, 36, , 54,63, 72

1 Where is the mistake in the pattern? b.$2.00, $1.95, $1.90, , $1.80

! What did you do to find the answer? c.15,21,27, ___ ,39H4

Did someone else do it another way? Students are asked to pose their own number
Variation: Students create their own set of patterns with missing terms and then
number cards for their partners to sequence. exchange with another student. Each student
sol ves their partner’ s

checking each other’”s work

ASSESSMENT FOR LEARNING INDICATORS

PA3.1a Records and destes geometric and

number repeating and growing patterns using

words and change and finds missing terms

and make predictions using tables and change
The student, for example:

42



Ma t

9 identifies and records number patterns
when counting forwards by twos,
threes, fous, sixes and sevens

1 creates, with materials or a calculator, a
variety of patterns using whole
numbers and fractions

1 finds a higher term in an increasing
number pattern given the first five
terms

PA3.1b Number Relationships

hematics Year 3

1 describes a simple increasing number
pattern in words

1 illustrates, models and describes change
in increasing patterns

1 uses change, tables and graphs to make
predictions and find missing terms

PA3.1b

Substrand: Number Relationships
Models quantitative relationships involving multiplication and division number facts to at ledst
10, using objects, pictures and/or numbers and completes missing values in simple number ser

Key Ideas

Model and extad quantitative relationships
involving multiplication and division facts to at
least 1¢° 10

Determine the value of a missing number in
simple number sentences involving one
operation

Attitudes & Values

Logical and critical thinking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about
1. using the equals sign to record equivaler
number relationshi
same as’ rat her th
perform an operation e.g., 13112 = 6 22
2. building the multiplication facts to at leas
103 10 by recognising and describing
patterns and applying the commutative
propertye.qg.,¢ 4 =436
3. forming arrays using materials to
demonstrate multiplication patterns and
relationships
eqg., 335=15 99119
199799

1979
4. relating multiplication and division facts

eg.,64=24;s024+4=6and24+6
5. applying the associative property of
addition and multiplication to aid mental
computation
€0.,2+3+8=2+8+#23 335=2853
3
6. completing number sentences involving
one operation by calculating missing
values
e.g. find @sothat5 +R2=13,

Students learn to
a.

Working Mathematically

check solutions to missing elements in
patterns by repeating the process
(Reasoning & Justifying
pay ‘guess my
is the rule?

(Strategically Thinking & Represeniing
describe what has been learnt from creatin
patterns, making connections with addition
facts and mulplication facts
(Communicating Mathematically, Reflecting
& Evaluating

explain the relationship between
multiplication facts e.g., explain how the 3
and 6 times tables and 2 and 4 time tables
are related Reflecting &
Evaluating

make generalisations about numbers and
number relationship}
what order you multiply two numbers
because the answer
(Reflecting & Evaluating

check number seminces to determine if
they are true or false, and, if false, explain
why

(Strategically Thinking & Representing,
Reasoning & Justifyijg

rul e
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find @so that 28 =@3 7
transforming a division calculation into a
multiplication problem
e.g., find @ so that 30 + 6 =@ becomes find
B so that@3 6 = 30.

athematics Year 3 Teachers
g. Justify a solution to a number sentence

(Reasoning & Justifying
h. use inverse operations to complete numbe

sentences
(Strategically Thinking & Representing
i. describe strategies for completing simple
number sentences
(Communicating Mathematically

Background Information

At Year 3, describing number relationships ang
making generalisations should be encouraged
when appropriate The concept of equality and
the understanding that the equals sign also
means ‘is the same
The emphasis at this level is on dexghg a
concrete based understanding of multiplication
equality and commutative property of
multiplication and linking between these ideas
by using concrete materials (e.g., bottle lids,
counters etc).

a s

For example, construct different array
arrangementgi.e. into rows and columns) to
model multiplication using only: (a) 12 counters
(b) 16 counters, (c) 20 counters and so on.
Linking multiplication and division is an importal
understanding for students at Years 3 and 4.
Students should come to readishat division
‘undoes mul tiplicat:i
undoes di vision. St
to check the answer to a division question by
multiplying their answer by the divisor

Language

Students should develop their use of the term
“arrgdyrogressing fro
or set) to refer to an arrangement of a group/s¢
of objects into rows and columns to model
mul tiplication. The
arrangements provide a useful model or bridgg
to the concept of area later on.

Keywords to be used:

‘is the same as’', equ
rectangular arrays, rows, columns, arrangemer
multiplication, division, addition, reverse
operations, missing terms, number sentences,
grid, decade, ordinal numbers, associative

Resources
bottle lids, counters, 10 x 10 grids

Links

Whole Number
Multiplication and Division
Addition and Subtraction

LEARNING EXPERIENCES AND
ASSESSMENT OPPORTUNITIES

but you must make your own number
sentence.

PA3.1b Models quantitative relationships 0=
involving multiplication and division number 1=
fads to at least 103 10, using objects, 2=
pictures and/or numbers and completes 3=
missing values in simple number sentences 4 =
5=
Activity PA3.1b1: Use Those 6=
Fours! S
Students, working in pairs, are asked to use all | 8 =
four 4’'s to create numbP®er sentences to florm
the nunbers 0 to 10 as the answer. Students | 10 =
may use any of the four operations: +, -x, Two pairs exchange their completed work,
and -. They may use the same operaton di scuss strategies and
more than once. An example is provided to ~ work.
form O: The teacher facilitates a whole class

0=4x4 4-4

discussion in which all pairs contribute their
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own different ways of generating eh
number.

Activity PA3.1b2: Rectangular
Arrays
Students are asked to explore different ways
of arranging 16 counters into rectangular
arrays. They may come up with the following:
2X8;4x4;8x%x2;1x16;16x1
Possible questions include:
1 How many counters altogether with
each arrangement? How do you know?
1 How do you represent each array
arrangement and total number as a
number sentence? (E.g.,
0 2x8=16;

0 4x4=16;
0 1x16 =16;
0 16 x 1 =16)
1 Is 2 x 8 the same as 8 x 2? Why or why

not?
1 Isl1l x 16 also the same as 16 x 1? Why
or why not? (Students are expected to

use concrete models to justify their
answers.)

T Is4 x4 the same as 8 x 2? Is 2 x 8 the
same as 1 x 16? How do you use your
counters to prove your answers?

1 How do you show these etalent
relationships as number sentences?
(E.g.,

o] 2X8=8x2;
o] 4x4=8x2;
o] 4xXx4=2x8;
o] 2x8=16x1;
0] 16x1=4x4
0 1x16=8x2)
Students record their strategies using

equivalent number sentences, words and
drawings. They are alscsked to repeat the
activity using any number up to 100.
Variation.Students are asked to sort the same
number of counters into two groups of any
size (e.g., 8 and 8; 10 and 6, 4 and 12; 7 and 9,
etc for 16 counters).
Possible questions include:
f How many canters altogether in the
two groups? How do you know?
9 Is the total number of counters for the
two groups 8 and 8 (Group 1) and 10

Year 3

and 6 (Group 2) the same? Why or why
not?

M If10+6=16and 8x2=16,is10+6
the same as 8 x 2? Why or why not?
Studentsuse drawings, objects and number
sentences to show equivalence between

multiplication and addition statements.
e.g., 8x2=10+6
4x4=8+8
12+4=1x16etc
Students are asked to generate as many
addition  (and multiplication)  number
sentences equal to the same number as they
can.
The activity is repeated using different two
digit numbers.

Activity PA3.1b3: Multiplication

Links to Division

Students are asked to use their completed 10
X 10 grid to determine agjvalent division
statements. One product is shown in the
table.

1|12 (3(4 |5 |6|7|8|9]10

20

20

20

O RNV HARWIN|R|®

10 20
Students may begin by choosgi products that
appear more than 3 times so that there are a
sufficient number  of  multiplication
statements to convert to division statements.
An example using 20 is shown below:

Multiplication Division
2x10=20 20- 2=10
20- 10=2
4x5=20 - A40=5
20- 5=4
5x4=20 - B0=5
20- 5=4
10x2=20 - 20= 10
20- 10=2

Possible questions include:
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f How do you rewrite these
multiplication statements (e.g., 2 x 10 =
20) into division statements?

1 Inspectall multiplication statements for
20 (4 as listed above), are they
equivalent to each other? If they are,
how do you represent this equivalence
using a number sentence? (e.g.,

0 2x10=4x5;
0 4x5=5x4
0 5x4=10x2; etc).

Students repeat the agfity using other
products from their completed 10 x 10 grid.
They use objects, drawings and number
sentences to record their multiplication,
division and equivalent number sentences.

Extension. Students may also identify
equivalent addition statements (e,gfor 20,
these would be: 18 + 2,15+ 5,10 + 10, 11 + 9)
which they can equate to multiplication
statements for 20. By
they can generate equivalent number

sentences suchas 18 +2=5x4and 11 + 9 =

10 x 2 to name just two. Sdents continue to
do this for many of the products from their
completed 10 x 10 grid.

Students use drawings, objects and number
sentences to illustrate equivalence between
multiplication and addition statements.

Activity PA3.1b4: Missing
Numbers
For eazh of the following number sentences,
students are asked to provide the missing
number, state a reason and use drawings to
support their answers.

a. 8x2=10+

b. 4x 5=13+

c. 12+ 6= x9

d 17+ = 3x7

e. 23+1=+6

f. 7x9=45+

g. x 10 =50 + 30

Students create or pose their own missing
number problems and provide their solutions
and justifications for their answers.

Extension. Repeat the activity but ask
students to include equivalent subtraction
sentences. For example, questia@) (might be
extendedto: 8x 2=10+ =23-

Year 3

Activity PA3.1b5: Replacing the
Number
Students solve the missing number in number
sentences.

The teacher writes on the board the
number sentence: 3 +5 = 8.

The teacher erases one of the numbarsd
replaces it with a question mark. Students are

asked to provide the missing number
eg.,3+7?7=8.
This is repeated with many different
symbols e.g.,
T 3 +0 =8, what isO equal to?
Answer:O = 5.
f 5+ A =11, what isA equal to?
Ansver: A = 6.
1 13 + 7 =R, what isR equal to?
Answer.R = 20.
T 29 -S = 15, what isS equal to?
Answer:S = 14.

Usi 89 9t=Nsg whet G4 Bdual t0$ 1 9N,

Answer:a = 65.

replacing each of the three numbers in
random order. Each time, the students are
askedt o suggest the
behind the symbol. It is important to ensure
that the answer is written in the form of, for
example, a = 65, for each problem to
reinforce the idea that detter, symbol, or
picture can be used to represent an unknmow
number.

Students solve the following problems and
for each state their reasons.

a.

S +4=9s =7
b.

0-3=80 =2
C.

7+r =13r =7
d.

10-S=2 S=7
e.

» +7=16» =7
f.

O0-4=50="2
g.

D+7=10D="?
h.

Yo —4 = 23Y =7
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-
__+t_ =9
Students create and pose their own number
sentences and exchange with another student
so that a pair of students are solving each
ot her ' s questions.
their strategies and answers using drawings
and number sentences.

Activity PA3.1b6: Patterns in the
Multiplication Grid

Students are asked to use their completed 10
x 10 grid and to colour all multiples of 3.

Possible questions include:

1 What patterns do you notice? Describe
as many as you can.

1 How many multiples of 3nieach row
(decade) of the completed
multiplication grid? List the multiples of
3.

1 If you add the digits of the twdigit

multiples of 3 for each decade, what

pattern do you see? (e.g., row 2,

multiple 12: 12 1 + 2 = 3; multiple 18:

18- 1+8=09, etc)

1/2 |3 (4 |5|6|7(8|9]|10

3

6

9

12

15

18

21

24

OOINOVNN|R_R|WIN || ®

27

10 30
1 Starting with 3 for multiples of 3,
determine whether the multiple is odd

or even. What is the pattern?

Variation.Students colour in the multipl&s of
6 and are asked to examine, identify and
describe:
1 any patterns they see compared with
the multiples of 3.

St ufd eamyt comman maltiplesthf 3 dné 6 o r d

1 any pattern with the sum of the two
digit multiples of 6 (e.g., 24 2+ 4 =6;
18- 1+ 6=29). Isitthe same pattern
as that for multiples of 3? Explain.
Extension. Students explore similar
relationships between the multiples of 2 and
multiples of 4. They record their findings in
words and illustrateising examples.

ASSESSMENT FOR LEARNING INDICATORS
PA3.1b Models quantitative relationships
involving multiplication and division number
facts to at least 10® 10, using objects,
pictures and/or numbers and completes
missing values in simple number semtes

The student, for example:

1 uses the equals sign to record
equivalent number relationships e.g., 3
36=92

1 recognises and describes patterns in
multiplication facts to 16 10

1 forms arrays using materials, to
demonstrate multiplication patterns
andrelationships such as¥%4 = 24

1 explains the relationship between
multiplication facts e.g., explains how
the 3 and 6 times tables and 2 and 4
times tables are related

1 relates multiplication and division facts

1 completes number sentences involving

one operation by calculating missing
values
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DATA ANALYSIS

Every daywe are exposed to a constant stream of information delivered through television,
newspapers, radio, business transactions, sales, family and community affairs, and the internet to
name a few hus there is a constant need for all people to understand, interpret and analyse
information displayed in tabular or graphical forms. Students need to recognise how information
may be displayed in a misleading manner resulting in false conclusions.

The D#a strand extends from Year 1 to Year 8 and includes the collection, organisation, display
and analysis of data. Early experiences are based osifeeabntexts using concrete materials. This
leads to data collection methods and the display of datavariety of ways.

Students are encouraged to ask questions relevant to their experiences and interests and to design
ways of investigating their questions. Students should be aware of the extensive use of statistics in
society. Print and Internet matet&@mare useful sources of data that can be analysed and evaluated.
Tools such as spreadsheets and other software packages, if available, may be used where
appropriate to organise, display and analyse data. If computers are not available, manually organise,
display and analyse data. This section presents the ¥earcomes, key ideas, knowledge and skills,
and Working Mathematically statements in one substrand.

DA3.1 Data

DA3.1 Substrand: Data
Designs an investigation to answer a question about a familiar situation, conducts investigatio
collects and organises data using lists and tables and explains the results to answer guestion

Key Ideas Attitudes & Values

Design invetigations to answer familiar Logical and critial thinking
guestions, decide data to collect, carry out the | Communication
investigation, classify and organise data using | Consistency

tables Work things out

Read and make connections between lists and Investigation

tables of data about themselves and explain | Accuracy

interpretations Verification

Proof and reflection

Knowledge and Skills Working Mathematically
Students learn about Students learn to
1. conducting surveys to collect data a. pose a suitable question to be answered
2. creating a simple table to organise data using a survey e.g.
e.g., popular playground game among students
Red | Blue | Yellow| Green in our cl ass?’
5 2 7 1 (Interpreting &/or Posing Questions
3. interpreting information presented in simpl¢ b. pose questions that can bexawered using
tables the information from a table
4. creating a tweway table to organise data (Interpreting &/or Posing Questions
e.g., C. create a table to organise collected data,
Drinks | Boys | Girls using a computer program, if available e.g
Milk 5 6 spreadsheets
Water 3 2 (Strategically Thinking & Represeniing
Juice 2 1 d. interpret tables found on the Internet, in

newspapers and in factual texts
(Strategically Thinking & Representing,
Communicating Mathematically

e. discuss the advantages and disadvantage
of different representations of the same

5. interpreting information presented in two
way tables
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data
(Communicting Mathematically, Reflecting
& Evaluating

f. compare tables constructed from the sam:g
data to determine which is the most
appropriate table format to display data
(Reasoning & Justifying

Background Information

This topic providemany opportunities for students to collect information about a variety of areg

of interest and can be readily linked with other k

ey learning areas such as Social Studies and

Language

Simple tables are oneay tables with column
headings or rowheadings, describing the
different types of the organizing attribute with
the data arranged immediately below or next tg
the heading respectively. The example shown
below has column headings describing differen
colours with the data entered immediatelelow
the headings:

Red | Blu| Yellow | Green
e
5 2 7 1
A oneway table with just one column ¢
numbers (and headings for each row) is a
known as a list.

Column graphs consist of vertical columns or
horizont al bar s. Howe
reservel for divided bar graphs and should not
be used for a column graph with horizontal bar

Keywords to be used:

surveys, simple table, twavay table, rows,
columns, column graph, picture graphs, one W
table, oneto-one correspondence, equal
spaces, axesrig paper, representation, symbg

Resources
grid paper, coloured blocks/counters

Links

Whole Numbers
Addition and Subtraction
Social Studies

Science

LEARNING EXPERIENCES AND

ASSESSMENT OPPORTUNITIES

DA3.1 Designs an investigation to answer a
guestion about a familiar situation, conducts
investigation, collects and organises data using
lists and tables and explains the results to
answer guestion

Activity DA3.31: Organising Data

Simple Table

The teacher provides the following story about

Susana andér birthday present.
Susana received a building set for her
birthday present. The building set had a lot
of plastic bricks, windows, doors and things
that could be fitted together to make

houses, castles, or all sorts of things. She
was very excited abdut and really looked
forward to constructing different buildings
with it for her Social Studies project. The
blocks were all very colourful.

Susana decided to count the whole bricks
first so that she knows how many there are
for her own records. She coted 21 whole
purple bricks, 155 red ones, 62 green ones,
40 blue ones, and 178 orange ones.

Students are asked to create a simple table to
dat a.

organi ze Susana’s
Possible questions include:
1 How many whole bricks altogether?
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1 Can you design a simple tabl®
organi se and
What are the column headings?
1 Where are we going to put the data?
Students discuss and make suggestions.
Possible questions to ask about the resulting
table include:

1 Which is the most popular colour brick?
Explan your answer.

1 Which colour is the least popular?
Explain your answer.

I  Which colours are the 3 most common
ones? Explain your answer.

1 Can we organise the table in a different
way? (e.g., Using row headings, but
where do we place the data?

1 Which is the moreappropriate table
format? Why?

A table is a much simpler way to find
information than having to read a lot of
sentences. A table with just one column of
numbers is also calledliat.

Activity DA3.32: Organising Data;
Two-Way Table
Extension of Actiwt 1: In Activity 1, students
were given Susana’s
based on colours. But she had other types of
shapes as well as described below.
Susana had been sorting different types of
building pieces into piles and trying to
count them, butshe had so many piles! It
was very confusing. She almost gave up.

So, she decided that it would be much
easier if she sorted out the numbers, as
well the pieces, before she went any
further. Shown below are the results of
Susana’'s sorting:

Whole Bricks 178 orange, 21 purple, 155
red, 62 green and 40 blue)

% %2 ; = . ﬁ
155 62 40

Half Bricks (90 orange, 15 purple, 60 red,
25 green and 5 blue)

E%#' e =

record

d alﬂoﬁlblé q?lerstlorYg ﬂ1c9ulde

Year 3

Tiles (120 orange, 8 red and 3 blue)

Su data’>
-|:='l'-

120

Arches (6 orange, 5 red and 2 blue)
(N

PN
[ [ HH [ |
|

=1 5 2

6

Windows (26 orange, 16 green and 8 blue)

16 8
Doors (15 orange, 2 green and 1 blue)

G 1

26

bricks

How carwe organise the given

information into a table?

What column headings should we have?

What row headings should we use?

1 Where do we place the numbers? Justify
your placements.

1 From the table, what is the number of
green arches and red doors? Why?

1 What isthe total number of half bricks

and windows? How do you know?

Which building block has the highest

total? the lowest total? Why?

1 How many more whole bricks in the set

than half bricks? Explain your reasoning.

What is another way of arranging the

same da in a table?

1 Which is the more appropriate table
format? Why?

=

=

=

Activity DA3.13: Letters of the

Alphabet
Students are given a copy of a photocopied
page of text and are asked to design a survey
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to determine the most often used letter of the
alphabet on tle page.

Students can work in small groups of 3 or 4
before they present
Possible questions include:

1 What is an appropriate focus question of

the survey?

I What sort of data should we collect?

How do we collect it?

1 How do we record andrganise the data

collected?

1 What is another different way of

recording and organising the same data?

1 Which is the more appropriate table

format? Why?

T Can we organise our data as a list?

Explain why or why not.
I What is the most occurring letter? least
occurring letter? Explain your reasoning.
Variation: Groups choose different pages of a
textbook and conduct a similar survey and
answer the same questions. Groups share their
results.

Activity DA3.14: Month of your
birthday
Students are asked to condug survey in class
to find out the month with the most birthdays.
Possible questions include:
1 What is an appropriate focus question of
the survey?
1 What sort of data should we collect?
How do we collect it?
1 How do we record and organise the data
collected?
1 What is another different way of
recording and organising the same data?
1 Which is the more appropriate table
format? Why?
i Can we organise our data as a list?
Explain why or why not.
1 Which month has the most birthdays?
the least birthdays? Explain your
reasoning.

Year 3

Activity DA3.15: Toss and Add
(revisited since NR3.5)
Extend on this activity from NR3.5 by varying

t htRel dumb@rs @i the 8ie dr &vBoddn tcsbes.

Students are asked to predict what total is
most likely to result from throwing two dice (or
wooden cubes)and adding the numbers
obtained.

Students are asked to suggest ways they
could check their prediction.

Students could use tables to record the
results of multiple tosses and compare the
results with their predictions.

Possible questions include:

1 What isan appropriate focus question of

the survey?

1 What sort of data should we collect?

How do we collect it?

1 How do we record and organise the data

collected using tables?

1 What is another different way of

recording and organising the same data?

1 Which is the mee appropriate table

format? Why?

 Can we organise our data as a list?

Explain why or why not.

1  Which total appears the most? appears

the least? Explain your reasoning.

ASSESSMENT FOR LEARNING INDICATORS
DA3.1 Designs an investigation to answer a
guestion dout a familiar situation, conducts
investigation, collects and organises data using
lists and tables and explains the results to
answer question

The student, for example:

1 conducts surveys to collect data to

answer a particular focus question

1 creates a simple table to organise data

1 interprets information presented in
simple tables
creates a tweway table to organise data
interprets information presented in two
way tables

= =
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MEASUREMENT
Measurement enables the identification and quantification of atttésiof objects so that they can
be compared and ordered. All measurements are approximations; therefore opportunities to
develop an understanding of approximation are important. Estimation skills are essential,
particularly in situations where it is not seenient or necessary to use measuring devices. Accuracy
in estimated measurement is obtained through extensive practice using a variety of units of measure
and in a variety of contexts.

The Measurement strand for Year 1 to Year 6 is organised into thatrands that each focus on a
particular attribute:Length, Area, Volume and Capacity, Mass andTime.

The development of each of these attributes progresses through several processes including
identifying the attribute and making comparisons, using infdrmaaits, using formal units, and
applying and generalising methods.

Identifying the attribute and comparison

The first stage is recognising that objects have attributes that can be measured. Students begin by
looking at, touching or directly comparing tvas more objects in relation to a particular attribute.
Through conversation and interpreting and/or posing questions students develop some of the
language used to describe these attributes.

Informal units

Students then continue to develop the key undarsdings of the measurement process using
repeated informal units. Understandings include

- the need for repeated units that do not change

- the appropriateness of a selected unit

- the need for the same unit to be used to compare two or more objects

- the relationship between the size of the unit and the number required to measure, and

- the structure of the repeated units (for length, area and volume).

Formal units

Discussions and comparisons of measurement with informal units will lead to the realisation that
there is need for a standard unit. Given the prevailing practice in Samoa, both metric and imperial
units are included in the syllabus. Experiences with formal units should allow students to:

- become familiar with the relative size of the unit

- determine the eégree of accuracy required

- select and use the appropriate attribute and unit of measurement

- select and use the appropriate measuring device

- record and recognise the abbreviations, and

- convert between units.

Applications and generalisations

Finally studets apply this knowledge in a variety of contexts and begin to generalise their methods
to calculate perimeters, areas and volumes.

This section presents the Year 3 outcomes, key ideas, knowledge and skills, and Working
Mathematically statements in each sstband.
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MS3.1 Length

Year 3 Teachers

mMS3.1 Substrand: Length
Uses formal units (metres, centimetres and millimetres & yards, feet and inches) to estimate,
measure, compare, order and record lengths and distances

Key Ideas

Use formal units: metres, millimetres and
centimetres & yards, feet and inches to
estimate, measure, compare, order, and recor
lengths and distances

Carry out simple unit conversion within each
measurement system (e.g., betee metres and
centimetres & between yards and feet)
Devel olpi fae’'eadenchmar k
foot and one centimetre

Use benchmarks to estimate the perimeter of
tabletops, desktops, windows and classroom
floor

Use decimal notation to one place tecord
lengths and distances

Attitudes & Values

Logical and critical thinking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about

1. describing one centimetre as one
hundredth of a metreand one foot as one
third of a yard

2. estimating, measuring and comparing
lengths or distances using metres and
centimetres and/or yards and feet

3. recording lengths or distances using metrq
and centimetres and/or yards and feet e.g
1 m 25 cm, 2 yards 2dé

4. recognising the need for a smaller unit thg
the centimetre and feet

5. estimating, measuring and comparing
lengths or distances using millimetres and
inches

Working Mathematically

Students learn to

a. describe how a length or distance was
measured
(Communicating Mathematically

b. explain strategies used to estimate lengths
or distances e.g., by referring to a known
length
(Communicating Mathematically, Reflectin
& Evaluating

c. select and use an appropriate device to
measure lengths or distances
(Strategically Thinking & Represeniing

d. question and explain why two students ma
obtain different measures for the same
length, distance or perimeter
(Interpreting &/ a Posing Questions,
Communicating Mathematically, Reasonin
& Justifying

Background Information

At Years 3 and 4, measurement experiences enable students to:
- develop an understanding of the size of the metric units (metre, centimetre and millimetre) a
imperial units (yard, feet and inches) for length and distance

- estimate and measure using these units, and

- select the appropriate unit and measuring device.

Language

Students are introduced to both metric and
imperial units of length to reflect the conon
practice in Samoa.

Keywords to be used:

centimeter one hundredth, metre, yard, one
third, foot, feet, millimetre, inches, metric units
imperial units, perimeter, total distance,
centimetre, circumference, estimating,
measuring, twedimensional, decimaloint,

around, outside, ruler, equal lengths, longer,
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shorter, standard, formal unit

Resources

strings, sinnet (afa), butcher paper, paper stri
metre ruler, foot/yard ruler, metre ruler, yar
ruler, tape, toothpicks, environmental material
cards, gl paper, string, plasticine, pape
streamers, book cover, art paper, leaves, ¢
paper, dot paper

Links

Whole Numbers
Fractions and Decimals
Addition and Subtraction
Twa-dimensional Space
Area

LEARNING EXPERIENCES AND

ASSESSMENT OPPORTUNITIES

MS3.1 Uses formal units (metres, centimetres
and millimetres & yards, feet and inches) to
estimate, measure, compare, order and
record lengths and distances

Activity MS3.11: How Many
Centimetres in a Metre?
Students make a metre strip using 1 cm grid
paper. Ingroups, students randomly cut their
metre into 3 pieces
strips into a bag. Students take turns to select
and measure one strip. Students estimate and
calculate what length strip they would need
to add to their selected length to ake
exactly 1 metre. They are asked to explain
how they know it will be 1 metre. Calculations
for each strip are recorded in a table.

Variation: Students take two strips that
together are less than 1 metre, measure them
and add the lengths together. Thegtanate
and calculate how long a third strip would
need to be to make exactly 1 metre.

Students also record the measurements
using decimal notation.

Activity MS3.12: How Many Feet
in a Yard?

Students repeat the activity but making a 1
yard strip using 1foot paper lengths. In
groups, students randomly cut their yard into
3 pieces and place al
bag. Students take turns to select and
measure one strip. Students estimate and
calculate what length strip they would need
to add to thei selected length to make
exactly 1 yard. They are asked to explain how
they know it will be 1 yard. Calculations for
each strip are recorded in a table.

Variation: Students take two strips that
together are less than 1 yard, measure them
and add the lendis together. They estimate
and calculate how long a third strip would
need to be to make exactly 1 yard.

Students also record the measurements
using fractional notation.

Activity 3: Millimetres
Students make a table of things that have a
dimension of 10mm, 5 mm and 1 mm e.qg.,

a ntge Wiith gf @ gothpigk; the ghigkiesgaf g0y p » s

sheets of paper.
Variation: Repeat the same activity but use
imperial units, inches instead of millimetres.

Activity 4: History of Measures
Yard
Units of measure were originally deed from
common usage such as the distance from an
adul t’' s nose to t he
outstretched arm (e.g., yard) and grains of
barley laid end to end (e.g., inch).
According to history, the length of a yard was
established by King Henry 1 of Engldhd69
1131) as the distance from the tip of his eut
stretched hand to the tip of his royal nose. In
the following years, the length of a yard
fluctuated according to the stature of the
king.
In this activity, students, in small groups of 3
to 4, are askedo use a string or sinnet to

| meagpre thg diglange-frem the tpjohtheir | ¢ o
noses to the fingertip of their outstretched
arm.
Possible questions include:

f

1 Do all members of your group show
the same length? Why or why not?
1 Using ayard or onefoot ruler, what

are the actual lengths for each group
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member? What are the appropriate
units to use? Why?

1 Share your findings with another
group, what is the most common
length? Least common length?

1  All groups share their measurements,
what is the most common length?
Leastcommon length?

T What are the disadvantages and
advantages of us-i
tip-to-fingertip length as a standard
measure for one yard?

Extension:Ask students to suggest different
ways of using this ongard measure to
determine the total distance around a
sleeping mat or floor of a Samod@nl f &rgl Q 2
fale tele

Activity MS3.15: History of the

Metric System

In contrast to the imperial system, the metric
system was created in a systematic way
during the 18 century. The idea for a metric
system vas first proposed by Simon Stevin
(15481620). In 1790, the National Academy
of France directed the French Academy of
Sciences to “deduce
all the measures and
& Norris, 2006). The Academy derived itstuni
of length by calculating the distance from the
equator to the North Pole and then used one
ten-millionth of the distance as the length of a
metre. (Kennedy, Tipps & Johnson, 2008, p.
443).

Measure off a ongnetre in length string or
sinnet and then usehis onemetre string to
measure the length of objects and things such
as windows, table, desks and doors in the
classroom.

Possible questions include:

1 Which objects or things are longer than
one metre? Which are shorter than one
metre? Which are about onenetre in
length? (i.e. 3 categories)

1 What are the disadvantages of having
only one unit (e.g., one metre) as a
measure? How can you obtain accurate
measurements of lengths for each
object in the 3 categories above? What
can you do?

ng

an
a lafter atl siuglent® raveghhdt aschance w orally s o n

Year 3 Teac

1 What is your height iterms of the one
metre string? What are your group
me mber s’ heights?
you use to provide more accurate
measurements?

The discussion should eventually revolve
around the need for a unit smaller than 1
metre (e.g., centimetre).

Variation: Use a oneyard string to measure
the lergthgpok abjects rin’ the 3 pategoges and
answer the same questions but change metre
to yard.

Activity MS3.16: Ancient Units of
Length

Students are asked to measure things today

like ancient people did long ago ugiparts of
their bodies like their foot (unit was called
foot), distance from their elbow to the tip of
their middle finger (unit was callecubit) and
distance from the tip of their outstretched
hand to their nose tip (unit was calleghrd,
see Activity 4 History of Measures Yard)
Students are asked to determine 5 different
ways of measuring the length and width of
their desk using their body.

Comparea and aconirast thet measurgmets
their

describe what found with

measurements.

they

Activity MS3.17: Problem Solving

Students are asked to solve the following

problem:
| had to go to the furniture store to
replace a certain desk in the classroom
that just fits in a certain spot. It has to
be the exact measuremeés, and |
cannot take it with me. | tell the store
owner that the desk is the same length
as Lata’'s foot (tak
student s’ body
have just used). Lata cannot go with me,
and the store owner does not know
Lata. What could | do?

Let the students suggest a number of

solutions. Eventually someone will say you

should take a paper
store owner could see the correct
measurements.

Possible questions include:
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1 Why is it important that the unit Students compare the length of their
measure of ondoot is the same all the partner’s wai st and the |
time? partrer ' s body parts. Use th
1 Which body part can be used to complete the following:
represent an inch? Justify your answer. 1T Your partner’s wai st m

ti mes your

Activity MS3.18: Guessing Metric T Your partner’s wai st m
Measurements  _ ____ ______ ti mes your
Students work in pairs to measure their body wrist.
parts. One student cuts a piece of string as T Your partner’s wai st m
long as he height of their partner. — _ _ _ _ _ _ _ ti mes your
Students answer the questions: thumb.

1 How does the length of string Variation: Repeat the same activity but use

(estimating your p impetiah @nits’ of length. eExpipte tdifferences
compare to your par taneksimiaitesin the fingingmand any other

f How many times does the string wrap  interesting features.
around your part ner  ExtensionStudents are asked to record the
o head? different lengthsof each body part in a table
o waist? and to represent the findings in a column
o ankles? graph.
0 wrist?
0 neck? ASSESSMENT FOR LEARNING INDICATORS
o thigh? MS3.1 Uses formal units (metres, centimetres
1 Are there any interesting patterns? and millimetres & yards, feet and inches) to
Explain. estimate, measure, compare, order and

Next in pairs, one student cuts a piece of record lengtls and distances
string that he/she guesses would go around  The student, for example:
hi s/ her partner’s wai stf. dedoribesonie cemimetrsasone t he

waist until after cutting the string. Now try hundredth of a metre and one foot as
the string around your partre” s wai st . one third of a yard
Students answer the questions: 1 estimates, measures and compares
| How many centimetres off were lengths or distances using metres and
you? cm centimetres and/or yards and feet
i Wh at i s your par tf ergcords lengtha dridtdnées using
cm. metres and centimetres and/or yards
Repeat this activity for other parts of your and feet
partner’s body. 1 recognises the need for a smaller unit
T What is the Ilength around your than the centimetre and feet
partner? s neck cm. 1 estimates, measures and compares
Answers will vary. lengths or distances using millimetres
1 What is the length around your and inches
partner’s wrist?” cm.
1 What is the length around your
partner’s thumb?> _ cm.
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MS3.2 Area

Year 3

Teachers

MS3.2 Substrand: Area

Understands the need for, and uses, formal units (square centimetre and square inches) to est
measure, compare and record the areas of surfaces

Key Ideas

Understand the need for, and usiermal units:
square centimetres and square inches to
measure area

Use square centimetres and square inches to
estimate, measure, compare and record areas
Construct and use a square grid overlay to
measure area of different shapes

Attitudes & Values

Logical and criticahinking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about

1. recognising the need for the square
centimetre and square inch as a formal
unit for measuring area

2. ushgalOcnmi 10cmoral0id 10in tile
(or grid) to find areas that are less than,
greater than or about the same as 100
square centimetres or 100 square inches
respectively

3. estimating, measuring and comparing
areas in square centimetres or square in

4. measuring a variety of surfaces using a
square centimetre or a square inch grid
overlay

5. recording area in square centimetres or
square inches e.g., 55 square centimetre
or 20 square inches

6. recognising the need for a unit larger that
a square centimetrerosquare inch

7. using the abbreviations for square
centimetre (c) and square inches @n

Working Mathematically

Students learn to

a. guestion why two students may obtain
different measurements for the same are
(Interpreting &/or Posing Questions

b. discuss ad compare areas using some
mathematical terms
(Communicating Mathematically

c. discuss strategies used to estimate area
square centimetres or square feet e.g.,
visualising repeated units
(Communicating Mathentscally,
Reflecting & Evaluating

d. apply strategies for measuring the areas
a variety of shapes
(Strategically Thinking & Representing

e. use efficient strategies for counting large
numbers of square centimetresge, using
strips of ten or squares of 100; similarly fq
square feet
(Strategically Thinking & Represeniing

Background Information

At Years 3 and 4, students should appreciate t
a formal unit allowsdr easier and more accurat
communication of area measures.

Measurement experiences should enable
students to develop an understanding of the si
of units, select the appropriate unit, and
estimate and measure using the unit.

Language

The abbreviatiorn?i s r ead *‘ squ
centimetre(s)’ and no
‘centlmetre S g u a r'is read
‘square i ch(es)’'™ and
squar e’

Keywords to be used:

square centimetre, square inch, grid overl
overlap, sare as, more than, less than, sma
than, about the same, bigger than, grid, I
than, more than, square tile, area

Resources
newspaper, scissors, square centimetre til
geoboards, one metre ruler, one foot ruler, tilg

elastic bands, 1 cm grid papegrid overlays, 1(

Links
Multiplication and Division
Fractions and Decimals

Length
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cm=310 cm grids, 1 crh 1 cm squares, 1 inx 1
squares, 10 inch 10 inch grids, tennis balls ¢

stones or small boxes, paint

LEARNING EXPERIENCES AND

ASSESSMENT OPPORTUNITIES

MS3.2 Understands the need for, and uses,
formal units (square centimetre and square
inches) to estimate, measure, compare and
record the areas of surfaces

Activity MS3.21: 100 square
centimetres
The teacher provides students with a 10 cm X
@10 cm grid. Students estimate and count
how many square centimetres it contains.
Students then brainstorm items around the
room that might be less than, more than, or
about the same area as 100 square
centimetres. Students collect items, compare
them with their grid and record results in a
table.
Variation. Students repeat the activity but
using an imperial area unit such as square
inch. But first students are asked:

1 How do you construct a square inch?

1 How do you construct a 100 square

inch grid as your mesuring overlay?

Students record their results and strategies.

Activity MS3.22: Geoboard

Squares

Students make a unit square on a geoboard,
connecting four pegs. Students then make a
square with sides of 2 units and record the
number of smaller squaresontained within
the larger one. Students continue making
squares with sides of three, four, five, and six
units and record their findings in a table a
shown below. Students are encouraged to
look for patterns.

Side Total number of
Lengths squares
1 unit 1
2 units 4
3 units 9
4 units
5 units
6 units

Students record their results on dot, grid or
blank paper and in a table and describe their
patterns in writing.

Extension.Students are asked to predict
number of smaller squares for squares that
have sides that are 8, 9 and 10 units. They
provide justifications for their answers using
drawings and provide descriptions of their
strategies for predicting values.

Activity MS3.23: Area of 10

squares

Students use grid paper to construct a shape
that hasan area of 10 square units.

Students construct other shapes that have
the same area and discuss that an area of ten
square units may apply to many different
shapes.

Students record their ideas in writing and
using drawings.

Variation. Students are askedotpose their
own areas and to construct different shapes
that have the same given area.

Activity MS3.24: What Could It
Be?

The teacher poses
measured a surface in our room and found
that it has an area of 8 square centimetres.
Whatcoul d it be?’

The teacher provides students with a
square centimetre grid overlay. Students then
use the grid overlay to identify items that
match the teacher’

Students compare and record different
shaped items that have an area of 200 square
centimetres.

Students measure a surface in the room
using the square centimetre grid overlay, tell
their partner the area and challenge their
partner to find the surface.

Variation. Students are asked to repeat the
activity but using the imperial unit, sqre
inch. They use a square inch overlay to
identify i t ems t hat
description.
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Activity MS3.25: Estimating
Areas of Blob Prints

Students work in pairs. The teacher
provides each pair with an A4 sheet of 1 cm
grid paper (or 1 inch grigaper). Students fold
the sheet of paper in half and squirt a blob of
paint on one half. Students then press the
halves together and open the sheet again.
When the paint has dried, students cut the
sheet in half, separating the two blobs.

Each student eshates and counts the
number of squares covered by the blob to
calculate its area. Students record their
results and compare them with those of their
partner . Pairs of
areas’ wi t h
smallest blobs.

Possible questions include:

1 What was the area of the biggest blob?

1 Did you get the same answer as your
partner? Why? Why not?

9 How did you count the parts where only
a part of a square was covered by the
blob?

Activity MS3.26: Block Letters

The teacher pvides students with 1 cm (or 1
inch) grid paper. Students select three letters
to draw on their grid with a width of 1 cm (or
1inch) e.g.,

Students measure and record the area of their
letters e.g., the area of the S aboigell cm
(or 11 irf). Students estimate whose letter
will take up the most squares or have the
greatest area.

Students then compare the areas of their
letters with those of other students to find
the letter with the largest area.

Variation: Students drawthe letters of their
name.

Possible questions include:

ot her s to

Year 3

9 How many squares did it take to make
your name?

1 Whose name would take the most
squares? Why?

Activity MS3.27: Investigating
Rectangles
Students use square tiles (or paper squares)
of area 1 crfi (or 1 irf) to make all of the
different rectangles that have an area of 24
cn? (or 24 irf)

Students draw the rectangles on grid paper
and label lengths and breadths. Students
tabulate results, including areas, and describe

s t ud gérurfiberpatenis that@ppda € i 1 * bl
Variatiofl: Stlidéns repeht 3@ &ivity fa n d

other areas up to 36 cm(or 36 irf) and
record their findings.
Extension: Students imagine tiles are

chocolates. They discuss packaging shape

implications  e.g.,  which rectangular
dimensions are best suited for @onercial
use (display, transportation)?

ASSESSMENT FOR LEARNING INDICATORS
MS3.2 Understands the need for, and uses,
formal units (square centimetre and square
inches) to estimate, measure, compare and
record the areas of surfaces
The student, for exampie
i recognises the need for the square
centimetre and square inch as a formal
unit for measuring area
91 identifies areas that are less than,
greater than or about the same as 100
square centimetres or 1 square inches
1 estimates and measures size of a small
area in square centimetres or square
inches
1 measures and compares small areas
using a squareentimetre or square
inch grid overlay
1 records area in square centimetres or
square inches
1 recognises the need for a unit larger
than a square centimetre or squainch
1 using the abbreviations for square
centimetre (cr) and square inches @n
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MS3.3 Volume & Capacity

mMS3.3 Substrand: Volume & Capacity
Uses formal units (litres and cubic centimetres and quarts and cubic inehdsonverts between
units within each system to estimate, measure, compare and record volumes and capacities

Key Ideas Attitudes & Values
Understand the need for, and use, formal units| Logical and critical thinking
litres and quarts to measure capacity and cubi¢ Communication
centimetres and gbic inches to measure volum{ Consistency

Use formal units (litres and cubic centimetres & Work things out

guarts and cubic inches) to estimate, measure | Investigation

and compare capacity and volume

Construct 2dimensional objects using cubic
centimetre and cubic inch blocks and counting
determine volume

Use formal units to record measurements of
capacity and volume

Veri

Accuracy

fication

Proof and reflection

Students learn about

Knowledge and Skills

Working Mathematically

Students learn to

1. recognising the need for a formal unit to a. explain the need for a standard unit to
measure volume and capacity measure the volume of liquids and the
2. estimating, measuring and comparing capacity of containers
volumes and capacities (to the nearest litr (Communicating Mathematically
or quart) b. estimate the number of cups needed to fi
3. using the abbreviation for litre (L) and quat a container with a capacity of one litre an
(qt) one gallon
4. recognising the advantages of using a cub (Strategically Thinking & Represeniing
as a urtiwhen packing or stacking C. recognise that one litre containers or one
5. using the cubic centimetre or cubic inch ag gallon can be a variety of shapes
formal unit for measuring volume (Reflecting & Evaluating
6. using the abbreviation for cubic centimetrel d. relate the litre and gallon to familiar
(cn?) and cubic inch (i everyday catainers
7. constructing 3D objects using cubic e.g., milk cartons or spring water
centimetre or cubic inch blocks and couri containers Reflecting & Evaluating
to determine volume e. interpret information about capacity and
8. packing small containers with cubic volume on commercial packaging
centimetre or cubic inch blocks and (Communicating Mathematically,
describing packing Reflecting & Evaluating
|l ayers of 10 cubic f. estimate the volume of a substance in a
|l ayers of 12 cubic partially filled container from the
information on the label detailing the
contents of the container
(Strategically Thinking & Representing
g. distinguish between mass and volume e.

‘“This stone dbalbitig a
takes up |l ess room
(Reflecting & Evaluating

Background Information

Thecubic centimetrean be introduced and
related to thecentimetreas a unit to measure
length and thesquare centimetras a unit to
measure area. Similargubic inclcan be

At Year 3, students should appreciate that
formal unit allows for easier and more accura
communication of measures and aigroduced
to the litre and cubic centimetre and quart an
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cubic inch.

Measurement experiences should enable
students to develop an understanding of the sij
of the unit, estimate and measure using the un
and select the appropriate unit and measuring
device.

Fluids are commonly measured in litres and
millilitres or gallons, pints, quarts and ounces.
Hence the capacities of containers used to hol(
fluids are usually measured in litres and millilitr
or gallons, pints, quarts and ounces e.g., a litre
milk will fill a container whose capacity is 1 litre
or 8 ounces of fluid will fill up a baby bottle
whose capacity is 8 ounces.

2 pints equal 1 quart;

4 quarts equal 1 gallon; 8 pints equal 1 gallon;
1 pint is 20 fluid ounce; also

1 pint is equal to 58.26 millilitres.

Year 3

introduced and related to thenchas a unit to
measure legth and thesquare inctas a unit to
measure area.

One millilitre is the same volume as 1 cubic
centimetre.

One cubic centimeter (cfjis approximately
0.061 cubic inch and approximately 0.034 flu
ounce.

Language
The abbreviationcii s r e a dn t‘i cmuebt
and not “centi metisreadc

Keywords to be used:
litres, quarts, cubic centimetres, cubic inches
capacity, cubic inch blocks, cubic centimeter

‘“cubic inch(es)’ and |Dblocks, packing, stacking, layers,nstard unit,
cups, gallons, mass
Resources Links

cubic centimeter blocks, cubic inch blocks,
wooden blocks, empty spring water bottles of
different capacities,

Multiplication and Division
Addition and Subtraction
Data

LEARNING EXPERIENCES AND
ASSESSMENT OPPORTUNITIES
MS3.3 Uses formal units (litres and cubic
centimetres and quarts and cubic inches) and
converts between units within each system to
estimate, measure, compare and record
volumes and capacities
Activity MS3.31: Fixed Volume:
Comparing Priss
Each pair of student is given a supply of cubic
centimetre, cubic inch or wooden cubes. The
task is, for a fixed number of cubes (e.g., 24,
36 or 64), students are asked to build
different rectangular prisms and record the
surface area for each prisrarined.

Possible questions include:

9 What is the surface area of your prism?

9 How do you know?

9 How do you check your answer?

fCan you form a different rectangular

prism using the same number of wooden
cubes?

f

9 Do you notice any pattern? That is, what
happensto the surface area as the prism

becomes less like a tall, skinny box and

more like a cube?
Students record their findings using words,
drawings and a table.

Activity MS3.32: Pour and Order

Students are asked to compare and order the

capacities of corgtiners e.g., different types of
cups, different types of plastic bottles.

Students are encouraged to use their own

methods. Students may fill one container and
pour the contents into another container, or
pour the contents of each of the containers
into a third larger container and mark each
level.

Possible questions include:

1 How did you estimate the capacity?

1 What can you use to measure and
compare the capacities of three
containers?

1 Can you order the capacities?
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Students are asked to suggest different
ways to get more accurate measurements of
capacities for each container.

Extension. Using a measuring cylinder,
determine the actual capacity of each
container. Students record their answers
using the appropriate units.

Activity MS3.33: Comparing

Containes

Students are given the sansized sheet of
thin cardboard and are asked to make a
container that will hold rice. Students should
be encouraged to create their own design.

In  small groups, students compare
containers and explain how they were made.

Possile questions include:

1 Whose container will hold the
most/least rice?
9 How could you work this out?

Students are asked to order their containers
from one with the most rice (at first position)
to the one with the least rice (last position).
Students label th containers using their
position numbers. They record their results in
terms of drawings and general descriptions.

Groups are then given wooden cubes to
compare the capacity of each container and
order them from ‘ hol
the | east’

Stucents record their results in terms of
number of cubes, drawings and general
descriptions. They are then asked to observe
whether the orders have remained the same
or different.

MS3.4 Mass

Possible questions include:

9 Did the order of the containers
change after the ssond time? Why
or why not?

1 Which is more accurate? Why? Justify
your answer.

ASSESSMENT FOR LEARNING INDICATORS
MS3.3 Uses formal units (litres and cubic
centimetres and quarts and cubic inches) and
converts between units within each system to
estimate, measure, compare and record
volumes and capacities
The student, for example:
1 recognises the need for a formal unit to
measure volume and capacity
1 estimates, measures and compares
volumes and capacities (to the nearest
litre or quart)
1 uses the abbreviatiofor litre (L) and
guarts (qt)
1 recognises the advantages of using a
cube as a unit when packing or stacking
1 uses the cubic centimetre or cubic inch
as a formal unit for measuring volume
1 uses the abbreviation for cubic
centimetre (cn) and cubic inch (i
constructs 3D objects using cubic

ds tdefimetfPobdubic indh Blocks An@ | d s

counting to determine volume

1 packs small containers with cubic
centimetre or cubic inch blocks and
describing packing in terms of layers

MsS3.4 Substrand: Mass
Estimates, measures, compares and records masses using formal units (kilogram and pound)

Key Ideas

Understand the need for, and use, formal units
(kilograms and pounds) to measure mass

Use formalunits to estimate, measure, compare
and record masses

Use formal units to record mass using integral

values

Attitudes & Values

Logical and critical thinking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection
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Knowledge and Skills
Students learn about

1. recognising the need for a formal unit to
measure mass

2. using the kilogram and pound as units to
measure mass

3. using hefting to identify objects that are
“more than’, ‘1l ess
same as’' one kilog

4. measuring the mass of an object in
kilograms and pounds using an equal arr
balance

5. estimating and checking the number of
similar objects that have a total mass of
one kilogram or one pound

6. using the abbreviation for kilogram (kg) o
pound (Ib)

7. recognising tk need for a unit smaller
than the kilogram and pound

Year 3

Working Mathematically
Students learn to

a. recognise that objects with a mass of one
kilogram and one pound can be a variety
shapes and sizes
(Reflecting & Evaluati)

b. interpret statements, and discuss the use
of kilograms or pounds, on commercial
packaging
(Communicating Mathematically

c. discuss strategies used to estimate mass
e.g., by referring to a known mass
(Gommunicating Mathematically

d. question and explain why two students
may obtain different measures for the
same mass
(Interpreting &/or Posing Questions,
Communicating Mathematically, Reasoni
& Evaluating

Teachers

Background Information

Mass is the quantity ahatter an object contains
and weight is the amount of force gravity exerts
on an object.

In the metric system, the basic unit of weight is
directly related to units used for volume and
length. The inventors of the metric system beg
with 1 litre of waterand decreed that weight of ]
litre of water would be 1000 grams, or one
kilogram.

In the imperial system, the wongound
originated from the Latinljbra, which meant a
weight or balance. The idea of balance is helpf
in illustrating how weight is measuie

The equal arm balance is a tool that allows us
see directly what we are measuring when we
measure weight.

Children can explore the principles of an equal
arm balance by placing a pencil on their desks
and placing a ruler across the pencil. Therule
becomes a platform that functions like the arm
of an equal arm balance.

One millilitre of water has a mass of
approximately 1 gram.

Language

Students should experience and develop facilit
and fluency in describing weights of an object i
the differentsystems. For example, an object
that weighs 1 kilogram in the metric system
would weigh a little more than two pounds usin
pounds.

Keywords to be used:

mass, equal arm balance, weight, hefting,
balanced, level balance, greater than, less thaj
more than,differences, kilogram, pound

Resources
One kilogram and one pound standard weightg
equal arm balance, a variety of objects

Links

Whole Numbers

Addition and Subtraction
Multiplication and Division
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LEARNING EXPERIENCES AND information on their weights published on the
ASSESSMENT OPPORTUNITIES package. They should organise their findings
MS3.4 Estimates, measures, compares and in a table showing the cost and whig
records masses using formal units (kilograms Possible questions to answer include:
and pounds) I Whatis the cost of the item?
1 How much does the item weigh
Activity MS3.41: About One Unit according to  the  published
Students are given a model of a standard unit information?
(e.g., an object that weighs one kilogram or 1 What is the cost per unit weight of
one pound) and a variety of objecter the product? What strategy did you
alternatively, have them search for things that use to work out your answer?
measure about the same as that one unit. ' If you buy anther brand of the item,
Possible questions include: how much does it cost per unit
 Is this object heavier, about the same weight?
or lighter than the one standard unit ' Which is the cheaper product? Explain
(kilogram or pound) you have? your answer.
9 How do you know? Students share their results and discuss the
1 How do youmake sure? What can implications of cost per unit weight. That is,
you use? would they buy the cheaper product? Why
Students are asked to form three groups of and why ot?
objects to represent those that ar e: ‘mor e
t han’ |, ‘“‘about t he s a m@eASSESSIMENT FORILEARNENG INBIGAAORS t h e
one standard unit. MS3.4 Estimates, measures, compares and
Students record and describe their findings  records masses using formal units (kilograms
by using drawings and makinglist for each and pounds)
group. The student, for example:
1 recognises the need for a formal unit
Activity MS3.42: Familiar to measure mass
References 1 uses the kilogram and pound as a unit
Students are asked to sort a number of to measure mass
familiar objects, using an equal arm balance ' uses hefting to identify objects that
or hefting, into three grau®s, Mhfagnell Fan’.3poluyass
the same’, ‘less than’' and Nemeradnet rasn' one kil og
Possible questions inclad pound
f  How did you estimate the mass of each I measures the mass of an object in
object? kilograms and pounds using an equal
! What can you use to measure and arm balance
compare the masses of two objects? 1 estimates and checks the number of
1  Can you order the masses? similar objects that have a total mass
Students record their findings, actual weights of one kilogram or one pound
of each object and strategies used to sort the ' uses the abbreviation for kilogram
objects into the thee groups. (kg) or pound (Ib)
9 recognises the need for a unit smaller
Activity MS3.43; Commercial than the kilogram and pound
Products

Students are asked to look for commercial
products sold in the stores with the
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MS3.5 Time

Year 3

MS3.5 Substrand: Time

Reads digital and analogue clocks to the quahiaur, records time using the correct notation and

interprets simple timetables and timelines

Key Ideas

Understand and recognise the coordinated
movements of the handsroa clock to indicate
guarter-to and quarterpast

Read and record time in ifinute intervals
Compare and sequence events according to th
duration

Tell time to the quartethour on digital and
analog clocks

Read and interpret simple timetables, tinmeds
and calendars

Attitudes & Values

Logical and critical thinking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection

Teachers

Knowledge and Skills
Students learn about

1. associating the te
minutes where the numeral3 and 9 are

2. associating the nu
‘“qQuatra’ert he hour arn
with the tpearsm '‘ ¢uhae

3. recognising the coordinated movements
the hands on an analog clock

4, using the Ppasms ‘oq
t o’ htime t

5. reading quartethour time on digital and
analog clocks
e.g., 7:15 i-psasrte asdg

6. recording digital time using the correct
notation e.g., 9:15

7. compare and order events according to
their durations

8. reading and interpreting simpligmetables,
timelines and calendars

Working Mathematically
Students learn to
a. discuss activities that take quarter of an
hour, less than quarter of an hour, more
than quarter of an hourGommunicating
Mathematically, Reflecting & Evaluating
b. indicate whernit is thought that an activity
has gone for one hour, halfour, quarter
hour
(Strategically Thinking & Representing
c. solve simple everyday problems using
problemsolving strategies, including:
- trial and error
- drawing a diagram
(Strategically Thinking &dRresenting,
Communicating Mathematically
d. describe the position of the hands on a
clock for the quartethour
(Communicating Mathematically
e. discuss time using appropriate language
(Communicating Mathematically
f. solve a variety of pfolems using problem
solving strategies, including:
- trial and error
drawing a diagram
working backwards
looking for patterns
using a table
(Strategically Thinking & Representing,
Communicating Mathematically
g. record in words various times as shown 0|
analay and digital clocks
(Communicating Mathematically

Background Information

Discuss with students the use of informal units of time and their use in the Samoan culture.

Telling Time
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At Year 3, ‘“telling ti #heauonbothanalsgeard digital clocksaim i
important understanding is that when the minute hand shows the qual@ur (15 mins), the hour
hand is about a quarter (for quartgrast) of the distance between the two hour markers, or three

quarters of the disince for quarter to.

Students need to be aware that there are three ways of expressing the time.
Note: When writing digital time, two dots should separate hours and minutes e.g., 4:20.

Language

Students practice describing telling time and
measuring durion of events using quarteiime
periods (15 minutes), halfour (30 minutes) and
hour (60 minutes).

Keywords to be used:

analog, digital, seconds, minutes, hours, dg
weeks, year, time, clock, timetable, timelin
calendar, relationship, quarter to, quer past,
half past, clockwise, revolution, minute han
hour hand, revolution, second hand, intervals,
minutes, 30 minutes, 60 minutes, half an hol
hour

Resources

shipping guides (newspapers), time cards (¢
ten to nine, 8:50), timelines, caldars, analo
clocks, digital clocks, sets of numeral cards (3,
and 12), cardboard, split pins stopwatch or
phones

Links

Multiplication and Division
Patterns and Algebra
Fraction and Decimals

EARNING EXPERIENCES AND ASSESSMENT
OPPORTUNITIES

MS3.5 Reads digital and analogue clocks to
the quarterhour, records time using the
correct notation and interprets simple
timetables and timelines

Activity MS3.51: Construct a

Clock

Students construct an analog clock, label its
parts and include any margs they already
know. Students then compare their clock with
a real analog clock and describe how the
clocks are alike and different. They are given
the opportunity to include any additional
features on their clock.

Activity MS3.52: Time Bingo

Part A

Students are given a page of blamnalog
clocks. They record their own times (to the

Part B
Students are given a page of bladigital
clocks. Students record their own times (to
the hour, halthour and quartethour) on the
clocks. The teacher calls out var® times
(using

the student calls out
Extension:Students are given a page with
both analogue and digital clocks. Thegord

various times in both forms. The teacher calls
out a time e.g., a quarter past 12. Students

place a counter on the corresponding time,
analogue or digital i.e. a quarter past 12 or
12:15. When all the times are covered the
student <calls out *‘ Bi

Activity MS3.53: Reading
Analogue Clocks
The teacher presents the following scenario:

Teachers

h our -hour andduartero c k ,
hour). A counter is placed on a clock with the
matching time. When all clocks are covered

“Bi

ngo'’

h

hour, halthour and quartethour) on the “Makelita s Very good e
clocks. The teacher calls out various times CIQCkS'. Allof the clocks in her house are ,
(using hour-huurand)qual:rtlarockd'g'at L For Makel ita"s
hour). A counter is placed on a clocktwihe grgndparents bought her an analogue
matching time. wristwatch put she is having trouble reading

the time.’

When all clocks are covered the student

‘B Students are asked to write to Makelita,

out . . .
helping her to tell the time with her new

call s ngo. '’
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watch. They are encouraged to use diagrams
as part of their response.

Activity MS3.54: The Minute and
Hour Hands
Students dserve and discuss the position of
the hour hand at half past, quarter past and
quarter to the hour, and on the hour.
Students construct an analog clock with an
hour hand only. In pairs, students position the
hour hand anywhere on their clock and swap
cloks with their partner. Students are then
asked to identify the time represented on
their partner’s c¢lock
Students are asked to display and name as
many different times as possible using the
minute and hour hands.
Activity MS3.5.5: Turning Around the Room
Students stand in the middle of the classroom
and are asked to pretend that the classroom
is an analog clock with the students at its
centre. Students are selected to position the
number cards 12, 3, 6 and 9 on the classroom
walls to represent a clock.

Student s are asked t
position’ and make -qu
wi se direction’ The

half turns and combinations of half and
guarter turns to
‘“quarter denis chosénaebe the u
clock hands and points to the time. The rest of
the class reads the time and records it on a
clock face.

Activity MS3.56: Patterns in Time

Students write the minutes around an

analogue clock and describe the number

patternscreat d e . g . , 5, 10,
Students divide the clock into quarters and

highlight number s rel

‘qQuarter to’ and

Activity MS3.57: Matching Times

The teacher provides students with sets of
matching time cards in both analoguend
digital notation (e.g., quarter past six, 6:15).

In small groups, students jumble the cards
and place them face down. In turns, students
turn two cards over. If the cards match, the
student keeps them. The winner is the
student with the most cards.

Year 3 Teac

Folowing the game, students record times
in other ways and make additional cards for
the game. Students then repeat the game
with the additional cards.

Possible questions include:

1 Can you read the time on each card?

1 Can you record the time on each card in
another way?

Can you explain the
between the time units?

1 relationship

Activity 8: Duration of Activities

The teacher poses
taked 15gminutes to eompleten What might
the activity be?’ Stu
of activities. The blem is posed again using
30 minute and 45 minute durations. The
teacher then provides students with cards
which express 15, 30 and 45 minute durations

t he

her s

pr

dent

in different ways e. g.,
Students match times with activities, e.g.,

30 minutes half an hour % hour

D1unch! RasHing dishes, trega‘?ng " clock
atr—t—et t—tT—1s 1 ct ock
activity is repeated wi t h

Activity 9: Patterns with Calendars

of different calendars. Students discuss the
common features.

Students record the dates for all the
Tuesdgs and Saturdays in the current month.
Possible questions include:

1 What patterns can you see?

1 What are the dates for Tuesdays and

Saturdays in the following and the
15, previous month?

1 Can you identify the features of a

a t ecdlendard “half

features.

Activity MS3.510: Barrier Game

Students form pairs. Student A is provided
with a series of digital times recorded on
cards. Student B is provided with an analog
clock. Student A selects a card and explains to
Student B where to psition the hands on
their clock to make a matching time. Student
B records the time they have made both in
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ASSESSMENT FOR LEARNING INDICATORS
MS3.5 Reads digital andnalogue clocks to
the quarterhour, records time using the
correct notation and interprets simple
timetables and timelines

The student, for example:

analog notation and in digital notation e.g.,
guarter to eleven and 10:45. Student A checks
the digital time with their card. Students swap
roles andrepeat the game.

Activity 11: Television Viewing

Students collect a variety of television guides f associates the term ‘qu
from different sources e.g., magazines, minutes where the numerals 3 and 9
newspapers. Students identify and discuss are

common features. Students then plan an Mf associ ates wththeterm mer al

evening of television viewing andaard their ‘“quatra’ert he hour and t he
plan in a table e.qg., 3’ with t hpeadgte'r nt Hea uhaa
Program | Channel | Program | Program 9 recognises the coordinated movements

begins | finishes of the hands on an analog clock

T uses the tpasms’ ‘qmuarter
quartert o’ wi t h ti me
Students use a simple timetable. 1 reads quartethour time on digital ad
Possible questions include: analog clocks e.g., 6:45 is read as
i Can you convert the digital ‘qQuarter to seven’
times to analog times? records digital time using the correct
1 What information can you notation e.g., 9:15

interpret from a timetable?
Variation: This information could be used to
draw a timeline.

compares and orders events according
to their durations
reads and interprets simple timetables,

Students exchange timelines and describe timelines and calendars
what the other student would be watching
that evening and intervals, 30 minutes half an

hour
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SPACE AND GEOMETRY
Space and Geometry is the study of spatial forms. It involves representation of shape, size, pattern,
position and movement of objects in the threfmensional (3D) world, or in the mind of the learner.
The Space and Geometry strand for Year 1 to Bearorganised into three substrands: Three
dimensional space, Twadimensional space and Position.
The Space and Geometry strand enables the investigation of 3D objects aihtensional (2D)
shapes as well as the concepts of position, location and mewe Important and critical skills for
students to acquire are those of recognising, visualising and drawing shapes and describing the
features and properties of 3D objects and 2D shapes in static and dynamic situations. Features are
generally observablwh er eas properties require mathemati cal
sides’ is a feature and a
sides of equal l engt h’ i's &
of a variety of real objects and shapes is crucial
to the development of apmpriate levels of
P imagery, language and representation.
o When classifying quadrilaterals, teachers
Recagis need to be aware of the inclusivity of the
classification system. That is, trapeziums are
inclusive of the parallelograms, which are
inclusive of the rectange and rhombuses,
which are inclusive of the squares. These
relationships are presented in the following Venn diagram, which is included here as background
information.
For example, a rectangle is a special type of parallelogram. It is a parallelograconiwns a
right angle. A rectangle may also be considered to be a trapezium that has both pairs of opposite
sides parallel and equal.
This section presents the Year 3 outcomes, key ideas, knowledge and skills, and Working
Mathematically statements in eacsubstrand.

Trapeziums

SG3.1 Three Dimensional Space

SG3.1 Three Dimensional Space
Compares, describes, models, and sketches 3D objects including pyramids and prisms
Key Ideas’ Attitudes & Values
Model, compare, desive and sketch 3D objectg Logical and critical thinking
including pyramids and prisms Communication
Compare and contrast pyramids and prisms | Consistency
Work things out
Investigation
Accuracy
Verification
Proof and reflection
Knowledge and Skills Working Mathematically
Students learn about Students learn to
1. comparing and describing features of 3D| a. describe 3D objects using everyday
objects including prisms and pyramids language and mathematical terminology
2. identifying and naming-® objects as (Communicating Mathematically
pyramids or not pyramids b. recogiise and describe the use of 3D
3. recognising similarities and differences objects in a variety of contexts e.g.,
between prisms and pyramids buildings, packaging
4. identifying 3D objects i environment (Reflecting & Evaluating, Communicating
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Year 3

Teachers

and from drawings, photographs or
descriptions

5. making models of prisms and pyramids
given a 3D object, picture or photograph
view

6. sketching prisms and pyramids, attemptir|
to show depth

7. recognising that prisms have a uniform
crosssectbn when the section is parallel
to the base

8. recognising that pyramids do not have a
uniform crosssection

Mathematically

c. compare features of 3D objects and 2D
shapes
(Strategcally Thinking & Representing,
Reflecting & Evaluating

d. compare own drawings of 3D objects with
other drawings and photographs of 3D
objects Reflecting & Evaluating

Background Information

The formal names for particular prisms and
pyramids are not inbduced at this Year Level.
Prisms and pyramids are to be treated as clasg
to group all prisms and all pyramids. Names fo
particular prisms or pyramids are introduced in
Years 5 and 6.

Prismshave two bases that are the same shapg
and size. The bases®fprism may be squares,
rectangles, triangles or other polygons. The oth
faces in the net are rectangular if the faces are
perpendicular to the base. The base of a prism
the shape of the uniform crossection, not
necessarily the face on which it esting.
Pyramiddiffer from prisms in that they have
only one base and all the other faces are
triangular. The triangular faces meet at a
common vertex.

Asectionis a representation of an object as it
would appear if cut by a plane e.g., if a cut
paralld to the base of a right pyramid is made,
the shape of the cut is a rectangle (see [a]). A ¢
perpendicular to the base (shown in [b]) is a
triangle. Diagrams (c) and (d) show parallel cut
for a right prism and a right cylinder.

(a) (b) © «

An important understanding at this Year Level
that the crosssections parallel to the base of
prisms are uniform and the crosections
parallel to the base of pyramids are not.
Students could explorénese ideas by stacking
uniform objects to model prisms, and stacking
sets of seriated shapes to model pyramids.
(Note: such stacks are not strictly pyramids bul
assist understanding)

e.g. pu
: y —

~ ‘

" —
In Geometry a 3D object is calledaid The 3D
object may in fact be hollow but it is still defined
as a geometrical solid.
Models at this Year Level should include skele]
models.

Language
Students use the tern
describe and classify objects. They also use th

terms ‘fateahd ‘bDaste
type.

Examples of student s’
‘“Prisms have both end

‘“Pyramids and cones ¢

Keywords to be used:

prisms, pyramids, uniform crosgction,
polygon, rectangle, triangle, perpendiculagse,
vertex, section, solid, face
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Year 3

Resources
cubes, prisms, pyramids

Links

Two Dimensional Shapes
Visual Arts

LEARNING EXPERIENCES AND

ASSESSMENT OPPORTUNITIES

SG3.1 Compares, describes, models, and
sketches 3D objects including pyramids and
prisms

Activity SG3.1.1: Can You Find an

Object Like Me

Put out a pyramid and a prism and see if

students can find real objects that have the

same shape. You may get disagreement about
which are alike.

Possible questions include:

9 Is this real object similar tohis solid?
Justify your answer.

1 If the real object is not similar to the
solid, what is different about it? What is
this different shape called?

Students are provided with photos or
pictures and are asked to identify pyramids
and prisms. Students make mddeof the
solids identified, sort and record their
classifications into groups (pyramids or
prisms) by hand drawing the solids identified.

Activity SG3.12: Who Am 1?
The teacher puts out three objects (such as a
ball, a cone, a prism, and a pyramid) ahdn
asks the students to guess the shape she/he
describes.

For example, the teacher may ask:

1 | have a uniform crossection, who am
[?

1 I have flat faces and a base, who am I?

1 | have two bases and flat surfaces, who
am |?

9 | have a base and a round surfageho
am |?

Students record their own descriptions of
each object.
Variation. Students are asked to pose their
own guestions to ask their partners. They take
turns and both discuss their questions and
their answers.

Activity SG3.13: Who Does not
Belog?
Given the picture of solids below in Figure 1,
students are asked to determine which solids
are prisms; which are pyramids, and which do
not belong to any of the two groups. Since
there are many ways to solve this problem, be
ready to encourage livelyigstussion.

Possible questions include:

1 Which solids are prisms? Justify your

answer.
1 Which solids are pyramids? Justify your
answer?
1 Are there other possible answers?
Why?
. - . p “7‘:‘
\ b'?), ) /«6’\\
S o
*‘(. 4 ‘“\_r )"/
N \ P
Figure 1

Activity SG3.14: Crossections
Students are provided with copie$ the
following solids. They are asked to imagine
doing cuts to each solid,

(a) a cut parallel to the base of each solid,
and

(b) a cut perpendicular to the base.
In each case, students are asked to identify
the shape of the resulting crosection.

i

——
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Students record their findings by using
labelled diagrams and words.

Activity SG3.15: Which Solid?
Students are asked to sketch a solid or solids
whose crossection is provided below (there
may be more than one solid):
(a) crossection pardel to the base in (i)
and crosssection perpendicular to the
base in (ii):

(i) (ii)
(b) crosssection parallel to the base in (i)
and crosssedion perpendicular to the
base in (ii):

",
s

-

\ e

0) (i)

(c) crossection parallel to the base in (i) and
crosssection perpendicular to the base in

(ii):
N
I' 'I

\
NS
() (if)
(d) crosssection parallel to the base in (i)
and crosssection perpendicular to the
base in (ii):

(i) (ii)
Activity SG3.16: Which Solid?

Provided below is a drawing of a brick
showing depth.

C

™

EAVAVAVAVEVEVAVEN
NAVAVAVAVAVEVEVAVEN

5

(a) Use the blank grid paper provided below
to sketch a diagram of a prism and a
pyramid. {The teacher may want toake
multiple copies for the students}.

(c) Without using a grid, students are
encouraged to draw free hand a pyramid
and a prism showing depth. Students
share their drawings with each other. The
teacher may want to hold a competition
to see who can dra the best looking
solid free hand.

ASSESSMENT FOR LEARNING INDICATORS
SG3.1 Compares, describes, models, and
sketches 3D objects including pyramids and
prisms
The student, for example:
9 compares and describes features of 3D
objects including prisms andy@amids
1 identifies and names-B objects as
pyramids or not pyramids
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9 recognises similarities and differences
between prisms and pyramids

9 identifies 3D objects in the environment
and from drawings, photographs or
descriptions

1 makes models of prisms apyramids
given a 3D object, picture or
photograph to view

1 sketches prisms and pyramids,
attempting to show depth

SG3.2a Two Dimensional Space

Year 3

1 recognises that prisms have a uniform
crosssection when the section is
parallel to the base

1 recognises that pyramids do not have a
uniform crosssection

$G3.2a

quadrilaterals

Substrand: Two Dimensional Space
Recognises, visualises, classifies, models, describes and examines 2D shapes including penta
parallelograms presenteith different orientations and compares and describes special groups of

Key Ideas

Rearrange, label, compare, describe, build
models of, and draw pentagons and
parallelograms presented in different
orientations

Compare ad describe features of special groug
of quadrilaterals

Attitudes & Values

Logical and critical thinking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about

1. manipulating, comparing andiescribing
features of 2D shapes, including pentagg
and parallelograms

2. identifying and naming pentagons and
parallelograms presented in different
orientations

DQDOQ

Q

3. comparing and describing the features of
special groups of quadrilaterals

4. usingmeasurement to describe features @
2D shapes e.g., the opposite sides of a
parallelogram are the same length

5. making representations of 2D shapes in
different orientations

6. constructing 2D shapes from a variety of
materials e.g., cardboard, and straws

7. comparing the rigidity of 2D frames of
three sides with those of four or more
sides

8. making tessellating designs by reflecting

e.g.

Working Mathematically

Students learn to

a. select a shape from a degation of its
features
(Strategically Thinking & Representing,
Communicating Mathematically

b. describe objects in the environment that cg
be represented by 2D shapes
(Communicating Mathematically, Reflecting
& Evaluating

c. explain why a particular 2D sb@ has a
given name e.g., ‘I
opposite sides are
(Communicating Mathematically, Reflecting
& Evaluating

d. recognise that a particular shape can be
represented in different sizes and
orientations Reflecting & Evaluating

e. use computer drawing tools (if available),
otherwise, use cubut shapes, to create a
tessellating design by copying, pasting ang
reflecting regular shapes
(Strategically Thinking & Represe)

f. describe designs in terms of reflecting
(Communicating Mathematically

g. explain why any line through the centre of |

73

Teachers



Mat hemati cs

Year 3

(flipping) a 2D shape
9. finding lines of symmetry for a given shay

circle is a line of symmetry
(Communicating Mathematically, Reasonin
& Evaluating

h. determine that a triangle canndie
constructed from three straws if the sum of
the lengths of the two shortest straws is leg
than the longest straw
(Reasoning & Evaluating

i. explain how four straws of different lengthg
can prodice quadrilaterals of different
shapes and also 3D figures
(Communicating Mathematically, Reasonin
& Evaluating

Teachers

Background Information

It is important for students to experience a
variety of shapes in order to develdpxible
mental images.

Students need to be able to recognise shape
presented in different orientations. In addition,
they should have experiences identifying both
regular and irregular shapes. Regular shapes |
all sides equal and all angles equal.

When constructing polygons using materials
such as straws of different lengths for sides,
students should be guided to an understanding
that:

A sometimes a triangle cannot be made fro

3 straws

A ashape made from three lengths, i.e. a

triangle, is always flat

A ashape made from four or more lengths

need not be flat

A aunique triangle is formed if given three

lengths

A more than one 2D shape will result if mot

than three lengths are used.

A tessellation is formed when a shape or
shapes are repeated (without any ggpo cover
an area. They are sometimes caltédihg
patternsand are seen in tiling, wallpaper,
materials and nature.

Regular tessellations only use amgular
shape, called a polygon. A regular polygon di&s
sidesandall its anglesequal.

Tessellabns are also seen in a lot of Samoal
weaving designs such as those shown below:

Language
It is actually the angles that are the focus for
the general naming system used for shapes. A
polygon (Greek ‘many
with three a more angles and sides.
Quadrilateral is a term used to describe all
four-sided figures.

Keywords to be used:

polygons, parallelograms, quadrilaterals,
pentagons, regular, irregular, opposite sides,
orientations, tessellations, reflection, flipping,
linesof symmetry,

Resources
pictures of geometric shapes, scissors, a variel
of cut out regular and irregular shapes

Links

Visual Arts

Fractions and Decimals
Threedimensional Space
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LEARNING EXPERIENCES AND ASSESSMENT Activity SG3.2a. What am | called?
OPPORTUNITIES

$G3.2a Recognises, vislises, classifies, models,
describes and examines 2D shapes including
pentagons and parallelograms presented in
different orientations and compares and
describes special groups of quadrilaterals

Activity SG3.24al: What is a
polygon?
Students workingn pairs or individually are
given a sheet of geometric shapes (as shown
below) and are asked to identify and describe  Students are asked to label the shapes above
each shape. using the following words:
guadrilateral, parallelogram, octagon,
rectangle, isosceles, equilateral, square,
triangle, trapezoid, scalene, pentagon,
rhombus, hexagon.

In each case, students are asked to justify their
answers and to provide/suggest a real life
example from their environmenbf where each

shape may be found.

E Activity SG3.2&3: What are regular
. polygons?
Students are provided with pictures of three

regular polygons as shown below (or

alternatively, cut out shapes of each type)
before they are asked to suggest a possible
’ defi nition for “regular”

Possible questions include:
1 How many groups of shapes can you form
using the given shapes? (students may cut
out the shapes for sorting) Students are then asked to identify regular
1 Can you write down a sentence about and irregular polygons from the following
each group to explain why the shapes are  pictures and to justify their answers:
put into that group? Students are asked to provide real life
Once students have sorted their shapes, ask for examples from their environment, of where
pairs of students to place their groups of shapes each regularisape may be found.

on the overhead projector (or tape themwnto ExtensionStudents are asked to create their
the blackboard) and then challenge the class to  own tessellating designs using the regular
determine their criteria for forming the group. polygons from the pictures.
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1 How was each design created? Explain in

your own words.
Q 1 How do you justify your answer?
Students demonstrate their strategies by
using a paper cubut of each 2D shape and

W} D then tessellate it on a blank sheet of paper to

generate the given designs.

Variation. Students are asked to create their
own designs by tessellating two different
coloured shape (e.g., yellow and red) of each
type. Students display their designs for the
whole class to view.

Activity SG3.2&b: More

Tessellations

Students, in pairs, are asked to use the dot
paper provided belovto copy and tessellate

\/
— [j ing shapes
2 E@o = s
R SESCORRES
D SA REEDEEEEE
AR i
O (& i

Activity SG3.2a4: Regular . ) ) ) ) )
Tessellations . . . . . .
The following are examples of regular ) ) ) ) ) )
tessellations using shapethe first one from

tessellating a triangle with equal sides, the

second one is from tessellating a square, and
y tessellating a pentagon. Students present their designs and explain to

the class how they were created.
Possible qustions include:
1 What strategy did you use? Explain your

(2) (3) answer.
Students are asked to consider each diagram 1 Are there other kinds of strategies used
carefully in order to determine the strategies by students in the class?

used to create each design.
Possible questions include:
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1 What are the similarities or differences
between the strategies?
1 Can you think of any other kind of
strategy?
Students are ded to create their own designs
using any 2D shape and dot paper Students

display their designs for the whole class to view.

ASSESSMENT FOR LEARNING INDICATORS

$G3.2a Recognises, visualises, classifies, models,

Year 3

9 identifies and names pentagons and
parallelograms presented in different
orientations

1 compares and describes the features of
special groups of quadrilaterals

I uses measurement to describe features of

2D shapes e.g., the opposite sides of a
parallelogram are the gae length

1 makes representations of 2D shapes in
different orientations

describes and examines 2D shapes including 1 constructs 2D shapes from a variety of

pentagons and parallelograms presented in
different orientations and compares and

describes special groups of quadrilaterals
The student, for example:
1 manipulates, compares and describes

features of 2D shapes, including pentagons 1 finds lines of symmetry for a given shape

and parallelograms

{Do®HO ¢ g2

5AYSYaAz2yl ¢

materials

9 compares the rigidity of 2D frames of three

sides with those of four or more sides
1 makes tessellating designs by reflecting
(flipping)a 2D shape

{ LI OS O2y i QR

$G3.2b

right angle or not right angle

Substrand: Two Dimensional Space
Recognises, understands, compares and defines angles in openings and sloglassifies angles &

Key Ideas

Recognise, identify and name perpendicular lin
Describe angles using everyday language and
classify them into ‘r
Understand and recogniseg¢hwo arms and
vertex of the angle in an opening and a slope
where one arm is visible

Compare angles of adjacent sides of shapes tq
right angle

Attitudes & Values

Logical and critical thinking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about
1. identifying and naming perpendicular line
2. identifying the arms and vertex of the
angle in an opening and a slope where o
arm is visible
e.g., the bottom of a door when it is open
is the vighle arm and the imaginary line af
the base of the doorway is the other arm
3. comparing angles using informal means
such as an angle tester
describing angles using everyday langua

and the terms ‘“rig
formed when perpendicular lineseet and
al | other angl es a

Working Mathematically

Students learn to

a. identify examples of angles in the
environment and as corners of 2D shape
(Strategically Thinking & Representing,
Reflecting & Evaluating

b. identify angles in 2D sipas and 3D objects
(Strategically Thinking & Represeniing

c. create simple shapes (hamttawn or using
computer software) involving direction an
angles
(Strategically Thinking & Represeniing

d. explain why aigen angle is, or is not, a
right angle
(Reasoning & Evaluating

Background Information
At Years 3 and 4, students need informal
experiences of creating, identifying and

A simple angle tester can be cted by cutting
the radii of two equal circles and sliding the cu
together. Another can be made by joining two
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Year 3 Teachers

describing a range of angleghis will lead to an
appreciation of the need for a formal unit to
measure angles which is introduced in Years 5
Paper folding is a quick and simple means of
generating a wide range of angles for comparig
and copying.

narrow straight pieces of card with a sgliin to
form the rotatable arms of an angle.

s

The arms of these angles 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 an angle to be
greater in size than another on the basis of the
length of the arms of the angles in the diagram

Language

Polygons are amed according to the number of
angles

e.g., pentagons have five angles, hexagons ha
six angles, and octagons have eight angles.

Keywords to be used:
perpendicular lines, vertex, slope, arms, right
angles, not right angle, quarter turn

Resources
pencik, paper, 2D paper shapes

Links
Health & Physical Education
Fractions

LEARNING EXPERIENCES AND

ASSESSMENT OPPORTUNITIIES

S$G3.2b Recognises, understands, compares
and defines angles in openings and slopes and
classifies angles as right angle or not tigh
angle

Activity SG3.2hl: Constructing a

Right Angle tester

Students are asked to create a right angle
tester by using a corner of an A4 paper or by
folding a circle in half and then half again to

form quarters as shown below:
1 North

l
|
|
]

Activity SG3.212: Classifying

Right Angles

Students identify, record and classify agin
their classroom and school environments
using the terms ‘right
pairs, students describe the angles they have
classified e.g., the angles are all right angles

a

because they match our :
and is the angle fored when two

perpendicul ar sides meet,
right’ because t he t wo

perpendicular. Students draw each type of
angle and label the vertex and arms.

This activity could be extended so that
students could estimate the size of eachybn
in the environment (to
angl e) and then <check
angle tester.
Possible questions include:

1 were some of your estimations closer

than others?
1 why do you think this was?

be
by

Students uts’'e darhgelieg tedtgehr to test
whether an angle is aAachtyStBos: Anglesddtfe or ' not
right’ angle. StudentspldHimehtheir angle tester t

classify items in their classroom into two
groups.

Students collect a variety of pictures that
show various angles e.g., buildings, football
fields, aerial views. They identify angles in the
pictures as ‘right’ angl e

78



Mat hemat i

trace them onto overhead transparencies and
then describe tem.
Possible questions include:
1 what strategies did you use to describe
your angles?
1 did you discover anything about the
type of angles identified?
Variation: Students measure the angles traced
and record their findings.

ASSESSMENT FOR LEARNING INDICATORS
S$G3.2b Recognises, understands, compares
and defines angles in openings and slopes and
classifies angles as right angle or not right
angle

SG3.3 Position

cs Year 3

The student, for example:
1 identifies and names perpendicular

lines

identifies the arms and vertex of the

angle in aropening and a slope where

one arm is visible

compares angles using informal means

such as an angle tester

describes angles using everyday

| anguage and the

describe the angle formed when

perpendicular lines meet and all other

angl est arsi g mt’

1

$G3.3

Substrand: Position
Represents position using simple maps, grids and compass points and follows pathways

Key Ideas

Draw simple maps and plans to represent the
relative position of objects

Determine the directions N, S, E and W given (
of the directions

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

Attitudes & Values

Logical and critical thking
Communication
Consistency

Work things out
Investigation

Accuracy

Verification

Proof and reflection

Knowledge and Skills
Students learn about

1. describing the location of an object using
more than one descr
onthethirdshelfad second fr

2. using a key or legend to locate specific
objects

3. constructing simple maps and plans e.g., n
of their bedroom

4. using given directions to follow a route on g
simple map

5. drawing and describing a path or route on &
simple map or plan

6. using coordinates on simple maps to descr
position e.g., ‘The

7. plotting points at given coordinates

Working Mathematically
Students learn to

a. use and follow positional and directional
language
(Communicating Mathematically

b. create simple shapes using computer

software (if available) involving direction an
angles $trategically Thinking &
Representing

discuss the use of grids in the environment
e.g., map of a hardware store, map of
coconut plantation

(Communicating Mathematically, Reflecting
& Evaluating

d. create a simple map or plan using compute
paint, draw and graphics tools or hand dray
map of your village
(Strategically Thinking & Refgenting

e. use simple coordinates in games such as

hide-and-seek or treasure hunt
(Strategically Thinking & Representing

79

Teachers

ter ms

angl es



Mat hemati cs

Year 3

f. interpret and use simple maps found in
factual texts and newspapers
(Strategically Thinking & Repreding,
Communicating Mathematically

Background Information

Grids are used in many contexts to identify position. Students could create their own simple mg
and, by drawing a grid over the map, they can then describe locations.

Language
Students descrid directions using the
coordinates of the grid.

Keywords to be used:

position, location, direction, north, south, eas
west, coordinates, across, forward, backwar|
up, down, plot, legend, key, path, route

Resources
chalk, blindfold, mystery objects,ecube tray,
beads, counters, tote trays, geoboards, dg
paper, rubber bands, simple maps, stregq
directories

Links

Social Studies

Length

Two Dimensional Space

LEARNING EXPERIENCES AND

ASSESSMENT OPPORTUNITIES

$G3.3 Represents position using simple maps
grids and compass points and follows
pathways

Activity SG3.3L: IceCube Tray

In pairs, students are given an icebe tray.
Students describe the position of a bead or
counter to be placed in the ieeube tray e.g.,
put the bead iomthdldfte
in the top row’
their icecube tray and place a bead or
counter there.

Students check and discuss their results.
Students repeat the activity in opposing pairs.
Student A describes the location of the
O p p 0 ssi ltead ofar 'student B to place a
corresponding bead in the correct position.

Activity SG3.2: Buried Treasure
The teacher hides mystery objects and gives
simple compass directions and distances in
paces from a starting point to enable students
to find the objects.

Variation: Students work in groups and
carry out searches to find objects.

Activity SG3.33: Mystery Location

Students are asked to describe the location of
an object in the
fifth from
on the back wal l”’
of the object using positional clues. The

St ud e $irgctonsson thegpund Siugent

t he Indfow antrcgje

teacher collects the clues and reallocates
them back to the students. Students read the
descriptions and locate the object.

Extension:In pairs, Student A Hdes an
object in the room while Student B turns
away. Student A gives Student B directions to
find the hidden object. Student B then has a
turn at hiding the object.

Activity SG3.34: Body Turns
t Rhe tegcheg m@rké? thg fowr major compass

Students are asked to turn Ie? or right in
quarter turns and state in which direction
they then face.

Students are given north and are then asked
to face particular compass directions.
Students record on a compass rose.

Student are then asked to face a place in
the playground and name the direction they
are facing.

Activity SG3.35: Positional

Concentration

Students shuffle a pack of cards or part of a
pack and place the cards face down in rows.
In pairs, students take turns instructing the
other student, using the language of position,
which cards to turn over e.g., turn over the
fifth card in the second row. The aim of the

cl ass ga(r)n%l to %Jrn ver two cqvps thapt m tcp |f

two cards tdrned o%/eﬁ atch n the
€

d%n% Who ve the _instructi n Wlng the

a ]

cards ana has anotﬁer turn. If
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do not match they are turned back over in the
same position and the other player has a turn.

The winner is the student who has the most
cards when all the cards have been matched.

Activity SG3.36: Bike Track

In pairs, students are given grid paper to
design a bike track within the school grounds
or the local park. Students discuss their
layout, such as ensuring the route does not
cross itself and provides an entry/exit to the
schoolgrounds.

Students draw a grid over their map and are
asked to describe their bike tracks using
positional language (i.e., N, S, E, or W), in
relation to other structures or pathways.

Students use a compass rose to indicate
directions.

Activity SG33.7: Maps

Students are given atlases and/or road maps
and are asked to locate north and then find
other compass points.

Students use a compass rose and use N, S, E

or W to describe the location of a point on a
map.

Students are asked to find places on apma
of Samoa (e.g., as given below) that are in a
given direction from a starting point e.g., find
a village which is due north of Gataivai, Savaii.
Students are asked to pose their own
guestions using directional language.

_Samoa
—_Asau ~Fagamalo
Falefllypo Savaij X uapua
Falelima éTLIJasivi
Sala‘llua .Salelologa_
= Sale'imoa
Gataivai~ . - HM03A 5
‘Samatau —~>9losolo
Faledse'ela ., ~Ji'avea
g 30Km SalamumoSiiMU.  Antaile
== Lotofaga

On a map of Samoa students logdtotofaga.
They then locate places N, S, E and/or W of
there. Students describe the location of the
places in relation to Lotofaga and record using
a compass rose.

Activity SG3.38: Using a Compass

In small groups in the playground, students
use a compasto locate the directions N, S, E
and W. Students mark on the ground a grid

Year 3

with sufficient spaces for each student in the
group to have a space of their own.

A leader is chosen and blindfolded to call
out compass directions i.e., North, South,
East, West Students follow the directions,
moving one grid space at a time, until they are
of f the grid and ‘“out
out'’ when
student to survive wins and becomes the new
leader.

Variation: Students could do thesame
activity in the classroom using grid paper.

Activity SG3.39: 6 x 26 Position
Students draw a 6 x 6 grid and label the axes 1
to 6 and A to F. In pairs, students take turns to
tell the other player where to put their
counter. The winner is the firgb set four of
their own counters at the corners of a square.
Variation: In pairs, students draw a
picture/pattern on the 6 x 6 grid and tell the
other student how to draw the picture or
pattern. They could use the computer to
reproduce their pictures opatterns.

Activity SG3.310: A and B

The teacher provides each student with grid
paper marked with coordinates. Students are
asked to draw a map of the room or
playground using the grid paper. They are
asked to include an arrow on their map to
indicate Nath. Students choose two room or
playground features and label them A and B.
They determine the set of eordinates for A
and B and use directional language to
describe the location of other
room/playground features related to A and B.
In groups, they braistorm the positional
language required to complete the activity.

Activity SG3.311: Village

Directories

Students are given a simple map of a town
with grid lines superimposed. They find places
on the map, given coordinates.

Students give the coordinatesf particular
places on the map.

Students use a page of a street directory or
construct a map of the village in which they
live. Students are asked to give the
coordinates of:
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91 the place where they live
1 the school
9 the church.

Students are asked to state wihauilding or
physical feature is shown on the map at
certain grid
find i f we walked to

Possible questions include:

9 How many different ways can you get

from one point to another?

TWhat does ...

canl find it on the map?

1 Can you describe the location of an object

in relation to a landmark?

9 What coordinates or directions can you

use to identify the

9 Can you determine the directions N, S, E

and W on the map? How did you know?
What could pu use to check?

me an

Activity SG3.312: School Seating

Plans

Students draw a seating plan for a school
performance in the assembly hall and number
seats using coordinates. Students produce
numbered tickets and distribute them. On the
day of the performance stents show people
to their seats using their plan.

Activity SG3.3L3: Classroom Grids

Part A

Students arrange desks in rows and columns.
Each line (column) of desks is given a name or
colour. Each desk in the line is given a
number, starting with 1 athe front, from left

to right. Students give a grid position for each
class member. This could lead to games in
which students are identified by their grid
position and where students are assigned to
seats according to grid position.

Part B

In pairs, studets are given a 10 x E10 grid.
They label the axes then draw pictures on the
grid. Students take turns using coordinates to
describe the position of each picture.

positions' Reo.bmp.t,s’ ' WHat

Year 3

Activity SG3.314: Turning in Right
Angles

Students are encouraged to discuss compass
points e.g., N, S, W, E.

Students could use this knowledge to play
pvad u Isd

A 1lshg the same coordinates and a scale.

Student A gives directions while Student B is
the robot e. g.,
forward 3 pacesturn right one right angle, go
iforward 4 pacek and tarn twthright angles to
your left ... . At each
tells Student A in which direction they are
facing. Student B draws the route onto their
grid paper. Students compare routes.

1 What angle have you turned through?

1  What direction would you be facing if
you turned through one more right
angle?

Activity SG3.315: Boxes
Students play a
on a 6 x @6 grid.

In small groups, students takeirnhs to roll
two dice, one at a time. The first roll
represents the number on the horizontal axis,
and the second roll represents the number on
the vertical axis. The student plots their point
on the grid paper and gives the dice to the
next player. Studets continue to take turns
to plot their coordinates, until one person has
4 points to make a
inside it. The game continues until all points
are plotted or a time limit is up, and the
person with the most boxes wins.

Activity SG3.316: Construct a
Simple Map/Plan
Students construct a simple map/plan of their
bedroom, classroom or playground. Students
plot coordinates on the map/plan and include
a key.
Possible questions include:
1 Can you construct a simple map or plan
using coodinates?
9 Does your key allow you to locate
specific objects?
i Can you draw a path from one point to
another on your map/plan?
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9 Can you describe how to get from one 1 describes the location of an object using
point to another? more than one descriptor
1 Can you use directions (i.e., N, S, E, W) 1 uses akey or legend to locate specific
to follow a route on your map? objects
1 Canyou describe the location of an 1 constructs simple maps and plans
object in relation to another using more e.g., map of their bedroom
than one descriptor? 1 uses given directions to follv a route
T Can you describe the pasasimpleonap of ... .
using coordinates? 9 draws and describes a path or route on
a simple map or plan
ASSESSMENT FOR LEARNING INDICATORS 1 uses coordinates on simple maps to
$G3.3 Represents position using simple maps, describe position
grids and compass pds and follows 1 plots points at given coordinates
pathways

The student, for example:
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GLOSSARY

This glossary provides brief explanations of the meaning of patitetms within theMathematics

1-8 Syllabusdocument. It contains those terms that may be new to primary teachers. This is
particularly the case for terms that arise in the Years 7 and 8 Content that is included in the-8Bears 1
syllabus. The glossary i®t intended to address all mathematical terminology used in the
document. Terms written in italics have their own alphabetical entry in the glossary.

Addends: the numbers you add together to get a sum

Angle: is a measure of a turn. A turn is a movemertieh may be represented by an arrow as
shown:

Arc (of a circle): Part of the circumference of a circle.

Average: (seeMean)

Axes: the zerglines on a grid. The-&xis is across. Theayis is up.

Cardinal numbers: numbers used for counting whethe order does not matter, such as one, two,
three, four, five and so on. Sometimes also call
Capacity: The amount that a container can hold.

Categorical data: data that has no numerical ordering, for example, colours, food typesufie

drinks

Census: Collection of data from population(e.g., all Year 5 students) rather thasample.

Charts: are diagrams used to show data in a form (e.g., drawings, pictures, tally marks, and/or
numbers) that can be seen at a glance.

Chance: somehing that occurs in an unpredictable way. You can forecast your chances in the long
term, but you can never guarantee what will happen next.

Class interval: A’ subdi visi on of a set of data e.g., st
intervals of 15&m-—154 cm, 155 cm 159 cm.
Cluster:A ‘ crowding’ of data round a particular scor

20, 21, 21, 36, there is a cluster of scores around the score 20.

Column: things placed one below the other. In a tapthe entries which are in a line that goes up
and down the page.

Column graph: A graph that uses separated vertical coluron$orizontal bars to represent data.
Composite number: A number that has more than twéactors e.g., 15 is a composite number
becuse it has factors 1, 3, 5 and. 15

Concave quadrilateral: A quadrilateral that contains a reflex angle
e.g.,

Continuous data: Data that can take any value within a given range e.g., the heights in centimetres
of the students in a class.
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Conversion graph: Aline graphthat can be used to convert from one unit to another e.g., from $A to
$US.

Coordinates (or co-ordinates): the pair of numbers that tells you the position of a point on a graph.
They are usually enclosed with brackets. The orflar coordinates is always alphabetical:
(horizontal,vertical), (x,y) or (across,up).

Cross-section: The shape (planesectior) produced when asolid is cut

through by a plane, parallel to the base e.g., the csEsgion of a cone is &

circle

Cumulative frequency: The total of all frequencies up to and including the frequency for a particular
score in drequency distribution

€.9. Score| Frequency| Cumulative
Frequency The cumulative frequency of the score 30
10 6 6 : :
21, sirce the total of the frequencies up t
20 / 13 and including the frequency for 30 is 6+7+¢
30 8 21 21.
40 4 25

Denominator: The lower number of a fraction that represents the number of equal fractional parts a
whole has been divided into.

Discrete data: Data that can only takeertain values within a given range e.g., the number of
students enrolled in a school.

Divided bar graph: A graph that uses a single bar divided proportionally into sections to represent
the parts of a total

€.g., | Faalavelave Clothing | Food | Fares | Enter- Savings
tainment
Divided Bar Graph of Weekly Expenditure

Dot plot: A data display in which scores are indicated by symbols such as dots or crosses drawn
above a horizontal axis

e.g.,

s B
_n _.

®
6

e -0

I |
4 7

Empty number line: An unmarked number line providing a means fotuslents to record their
calculation strategies e.gump strategiedor addition and subtraction.

(Unmarked number line)

N NV N~ v

46 56 66 76 7 9
(Recording of a jump strategy for calculating 46 } 33

Equilateral triangle: A triangle with all sides equal in length.
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Equivalent fractions: Fractions that can be reduced to the same basic fraction i.e. fractions that have

the same value e.g,=2=2=4

Factor: A factor of a given number
e.g., 1, 2, 3, 4, 6 and 12 are the factors of 12.
Fibonacci numbers: Numbers in the sequence which begins with two ones and in which each

Mat hemati cs

isa  whole number

Year

that

divides

subsequent term is given by the sum of the two preceding terms i.e. the nignbet ,
Figurate numbers: Numbers that can be represented by a geometric pattern of dots eigngular
numbers square numberpentagonal numbers
Fraction notation: Representation of numbers in the forén wherea andb are whole numbers and

b is not equal to zero.

Frequency distribution (table): A table that lists a set of scores and the frequency of occurrence of
each score e.g., frequency distribution table for the set of scores: 5, 5, 6,6,6,6,6,7,7,7,7,

8,88,9

Frequency histogram: A graph of drequency distributiorthat uses vertical columns (with no gaps

Score | Frequency
5 2
6 5
7 4
8 3
9 1

3

it

1,

Teacher s’

exactly

2,

3,

between them) to represent the frequencies of the individual scores e.g., frequency histogram for

the data n the example above:

Frequency

5

T
6

LN S
T:58-9:10

Score

Frequency polygon: A graph of drequency distributioriormed by joining the midpoints of the tops

of the columns of drequency histograne.g., frequency polygon (with histogram) for the data given

in the table above:

Frequency

Graph: is a kind of map with patterns of crossing lines called grids, designed to show you where

things are.

Grid: a pattern of lines that cross at right angles that is used to make it easier to set out your work
Growing patterns: patterns that involve progressiofrom step to step, in later years, these are

called sequences.
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Histogram: is a form of column graph with vertical bars that touch (no gaps between bars).
Histograms are used to display numerical data rather than categorical data.

Hefting: The comparisorof objects, holding one in each hand, to determine which is heavier or
lighter.

Improper fraction: A fraction in which thewumeratoris greater than thelenominator.

Index (plural indices): The number expressing the power to which a number or pronumsnaised
e.g., in the expressio®?, the index is 2.

Inverse operation: The operation that reverses the effect of the original operation. Addition and
subtraction are inverse operations; multiplication and division are inverse opagatio

Isosceles triangle: A triangle with two sides equal in length.

Jump strategy: An addition or subtraction strategy in which the student places the first number on
an empty number lineand then counts forward or backwards firstly by tens and then by aoes
perform a calculation. The number of jumps will reduce with increased understanding.

e.g., 46+33
Method 1:
N N Ny
46 56 66 76 77 78 79
Method 2:
46 56 66 76 77 78 79

Line graph: A graph in which information is represented through fittg and joining points with a

line or line segments. Meaning can be attached to the points between the plotted points e.g.,
temperature and population trends may be represented using line graphs.

Line symmetry: A figure has line symmetry if one ormoreks (‘1 i ne of symmetr
symmetry’') can be drawn that divide the figure i
Linear scale: A scale where equal quantities are represented by equal divisions

e.g., ruler, thermometer.

Mean (or Average): The total of a set of ores divided by the number of scores

e.g., forthe scores 4,5, 6, 6,9, 12, the mea +6;6+9+12:7

Median: The middle score when an odd number of scores is arranged in order of size. If there is an
even number of scores, the median is the emge of the two middle scores
e.g.for the scores 3, 3, 6, 8, 9, the median is 6; for the scores 5, 6, 9, 9, the me&fanzs

Mental facility: The ability to use a variety of strategies to calculate mentally.
Mixed numeral: A number hat consists of a whole number part and a fractional part e4.,

Mode: The score that occurs most often in a set of scores i.e. the score that has the highest
frequency. A set of scores may have more than one mode e.g., for thessto?e 3, 3, 4, 4, 4, 5, the
mode is 4.

for the scores 3, 5, 5, 5, 6, 6, 6, 7, there are two modes, 5 and 6.

Multiple: A number that is the product of a given number and any whole number greater than zero
eg, the multiples of 4 are 4, 8, 12, 16, 20,
Number: one or more numerals placed together represent the size of something (e.g., 45 is the
numerals four and five placed together to represent the number fdiktg).

Number sense: The ability to use an understanding of number concepts and operatiofisxible

ways to make mathematical judgements and to develop useful strategies for handling numbers and
operations.

Numeral: a symbol standing for a number. The modern numerals are: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9.
Roman numerals are |, V, X, etc

Numerator: The upper number of a fraction that represents the number of equal fractional parts.
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Numerical Data: data that is numerical and can be ordered on a number line.

Oblique prism: (SeePrism).

Ogive( or ‘“cumul ative fr equencyingphe toyrgeharid carnerdof gr ap h
the columns of a cumulative frequency histogram

e.g.,

164
14 4 7/"
NI <

104

frequency

Cumulative

-

vvvvvv

Ordered pairs: any pair of things (such as coordinates, for example) in which the order matters.

Order of rotational symmetry: The number of times a figure coidess with its original position in

turning through one full rotation e.g., agquilateral trianglehas rotational symmetry of order three

and a square has rotational symmetry of order four.

Ordinal numbers: numbers used for putting things in order, suchfiast, second, third, fourth, fifth

and so on.

Outlier: A score that lies well outside most of the other scores in a set of data

e.g., 25 is an outlier in the set of scores 1, 2, 4, 4, 6, 7, 25.

Palindromic numbers: Numbers that are the same if read forwmal (as f or “Jump St
backwards

e.g., 44, 23 532.

Parallelogram: A quadrilateral with both pairs of opposite sides parallel.

Pascal’s triangle: A t ri angul ar array of numbers bordered b
numbers is equal to thaumber between them in the next row.

1
11
121

1331
14641
etc

Pentagonal numbers: Numbers that can be represented by a pentagonal pattern of dots. The first
five pentagonal numbers 1, 5, 12, 22 and 35 can be represented by

REpRes it

Perimeter: The distance around the boundary of a tdomensional shape.

Platonic solids: The five regulapolyhedrai.e., the five polyhedra whose faces are regular congruent
polygons tetrahedron (4 faces); cube (6 faces); octahedron (8 faces); dodécahd€12 faces);
icosahedron (20 faces).

The Platonisolids(with nets):
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Tetrahedron Hexahedron or Cube Octahedron
Dodecatvedron Icosahedron

Polygon: A two-dimensional shape having three or more straight sides.

Polyhedron (plural: polyhedra): A solidin which each face is@olygon

Population: The whole group from hich asampleis drawn.

Position: The location of an object in relation to oneself or another object.

Prime factor: A prime factor of a given number is @ime numberthat divides it exactly
e.g., the prime factors of 42 are 2, 3 and 7.

Prime number: A number that has only two factors, itself and one e.g., 3 is a prime nhumber because
its only factors are 1 and 3.

Prism: Asolidc ompr i sing two congruent parall el faces (°
them.
The lateral faces are parallelogranif they are allrighan gl ed (i . e. , rectangl es)
prism’; if t kheywleaerde trheetn alhle rpirglstm i s an ‘“obliqu
e.g.,
Right prisms Oblique prism
<<l ‘é A P A
e~ Wi
(rectangular prism) (triangular prism)

Pyramid: A solidwith anypolygonas its base. Its other faces are triangles that meet at a common

vertex Pyramids are named according to their base
pyrami d’

Quadrant: A sectorwith arc equal to a quarter of a circle (and tlefore centre angle 9@RERor
(sometimes) an arc equal to a quarter of a circle.

quadrant (arc)

quadrant (sector)

Quantitative data: Data that can be countedliscrete datd or measureddontinuous datae.g., the
number of students enrolled in a school (discrete); the heights in centimetres of therggith a
class (continuous).

Range: The difference between the highest and lowest scores in a set of scores
e.g., for the scores 5, 7, 8, 9, 10, 11, the range is3.% 6.
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Repeating Patterns: patterns that involve the repeat of a string of elementser&nts can be
sounds, actions, objects, numbers or a mix of these.

Rhombus: A parallelogramwith all sides equal.

Rhythmic counting: Counting with emphasis on rhythm e.g., 1324, 5,6, 7, 8,9, (where t
bold numbers are said more loudly).

Right angle: an angle which is exactly a quarter of a complete turn

Right prism: (seePrism)

Row: things placed side by side. In a table, the entries which are in any line across the page
Sample: Part of apopulationchosen so as to give information about the pigtion as a whole.

Scalene triangle: A triangle with no two sides equal in length.

Scatter diagram: A display consisting of plotted points that represent the relationship between two
sets of data e.g., the scatter diagram shows the Mathematics and Emggiskcores of a class of
twenty students. Each point on the diagram represents the pair of scores for one student.

100
80
60

a0 -

English test scores

20

20 40 o0 80 100
Mathematics test scores

Section: The flat surface obtained by cutting through @&olid in any direction
e.g., the section shown for a squgrgramidis atrapezaum.

vooE
[y

Sector: Part of a circle bounded by two radii and ant.

sector

Sector (pie) graph: A data display that uses a circle divided proportionally into sectors to represent

the parts of a total.
Semicircle: Part (half) of a circle bounded by a diamessnd anarcjoining the ends of the diameter;

or (sometimes) the arc equal to half the circumference of a circle.

In the diagram, both the shaded and unshad
regions are semicircles.
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Sequences: number patterns that involve progression from step tes

Skip counting: Counting forward or backwardsimultiplesof a par ti cul ar number
Solid: A threedimensional object.

Square numbers: Numbers that can be represented by a square pattern of dots. The first three
square numbers 1, 4nd 9 can be represented by

RESESS

Stem-and-leaf plot: A display that provides simultaneously a rank order of individual scores and the

shape of the distribution. The ‘stem’ is used
individual scores withieach group.
e.g., 0 569

1 1244

2 357

(Stemandeaf plot for the set of data: 9, 6, 12, 14, 14, 11, 5, 23, 25, 27.)
A backto-back stermandleaf plot has two sets of data displayed orther side of the common
stem.

Step graph: A graph that i ncreases ofr decreases in ‘s
e.g., L

70 4 —

6l + Oty

S0+ —

404 O——e

1)+ L

204 O

() G

0 1 2 3 4 5 6 7 8 9 10

Subitising: The skill of immediately recognising the number of objects in a small collection without
having to caoint the objects.

Summary statistics: Measures such asiean mode medianand range used in analysing a set of

data

Symbol: a mark written on paper or something else to stand for a number or an idea of any kind.

Table: is an arrangement of rows and columfies sorting and storing data.

Tally marks: marks made as a way of recording the total

Tangram: is a set of puzzle shapes. The standard set of seven tangram pieces is cut from a square as
shown below including a 5 piece tangram puzzle:

Tessellate: to make a perfectly interlocking pattern to cover a surface without gaps or overlaps
Translation: Sliding of a figure without rotation or changing of its shape or size.

Trapezium: A quadrilateral with at leasine pair of opposite sides parallel.

Travel graph: A graph that represents the relationship between time and distance travelled.
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Triangular numbers: Numbers that can be represented by a triangular pattern of dots. The first
three triangular numbers 1,3na 6 can be represented by

RN

Uniform cross-section: A solidhas a uniforncrosssectionif crosssections taken parallel to its base
are always the same size and shape (ceesgions parallel to the base @rismsare uniform,
whereas crossections paallel to the base opyramidsare not).

Unit fraction: A fraction that has aumeratorof one e.g.,; % .3 1.

Vertex (plural: vertices): A point where two or more sides ofpmlygonor edges of aolidmeet e.g.,

a square has 4 vertices anatiabe has 8 vertices.

Visualise: To recreate and manipulate images mentally.

Volume: The amount of space occupied by an object or substance.
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