
UNLOCKING THE POTENTIAL  
OF ALL STUDENTS

CHALLENGING
MATHEMATICAL

TASKS

PETER SULLIVAN  

9 780190 303808

ISBN 978-0-19-030380-8

visit us at: oup.com.au or 
contact customer service: cs.au@oup.com

SUL_CMT_03808_CVR  FORMAT: 276MM X 210MM      SPINE:8 MM     CMYK

CHALLENGING M
ATHEM

ATICAL TASKS

UNLOCKING THE POTENTIAL OF ALL STUDENTS 

Challenging Mathematical Tasks supports the idea that students learn best when they work on 
problems that they don’t yet know how to solve.

Peter Sullivan’s research shows that many students do not fear challenges in mathematics, but 
welcome them. And rather than having teachers instruct them, these students prefer to work 
out solutions for themselves.

Students require concentration and effort over an extended period of time to build connections 
between mathematical concepts, to understand the coherence of mathematical ideas and to 
be able to transfer learning to practical contexts and new topics. Challenging Mathematical 
Tasks includes activities that promote sustained thinking, decision-making and risk-taking, 
encouraging students to persist and succeed in their learning.

Starting out as a classroom teacher, Peter Sullivan has worked in teacher education and 
research for more than 30 years. He is now an Emeritus Professor at Monash University, 
Melbourne.

Also available:

Open-Ended Maths 
Activities

9780190304034

SU
LLIVAN

UNLOCKING THE POTENTIAL  OF ALL STUDENTS

CHALLENGINGMATHEMATICALTASKS

PETER SULLIVAN  9 780190 303808ISBN 978-0-19-030380-8visit us at: oup.com.au or contact customer service: cs.au@oup.com

TITLE:SUL_CMT_03808_CVR  FORMAT: 276MM X 210MM      SPINE:20MM TBC     CMYK CHALLENGING MATHEMATICAL TASKS UNLOCKING THE POTENTIAL 
OF ALL STUDENTS

SULLIVAN

UNLOCKING THE POTENTIAL  OF ALL STUDENTS Ra conecte mporpossenis et pernatio intiunt aperia dolut quiam, simolut fugia pe volorestis repudisqui nos eos mossimi, ut aut erit porruntin corecto qui aut delest es endus, se por ad es dis doluptae. Nequi doluptatur? Rum sam faceaquam res soluptatiur alia sunt modis ra dolupturias nim fugit quo blatio bero eaquatem et ut liquae dolorem. Nam eum aut volorro init et optasped quis quatian dipsam, odita aceptatio inctem dundit excea qui ut velendam, consequi blatat.Uga. Itatem nos am accusdaes dolupta turesti doluptas eumquae repelest aut id quaspel in.Uciates videnda eperum hicimus est quis que videlentium volum fuga. Pidit molorepro eturio voluptaquid et vit et ulluptis rernam hilloribus earum quam fugit hicit libus, ipsam fugia et doloreiur atiur sita quisita esedio. Epername consequ ibuscip ieniet omnitem iumenda corrovit, sectur? Quidign atibus re consequost, quis es num antusant ullorias incto consedis explaborem ipsant platustrum voluptam es seque corem. Evelisc ipsapiti sit et, saeres con necto optatenis aut incti aut ex et lis sitate re voles abor accus, sum volorerum reprati busciae ctaqui tem ea si illectur, occatum que ea vellitatusam conseremque dolut alicaest, sunt aut etusaerunt. › quost, quis es num antusant ullorias incto consedis  › explaborem ipsant platustrum voluptam es seque corem.  › Evelisc ipsapiti sit et, saeres con necto  › optatenis aut incti aut ex et lis sitate re voles  › abor accus, sum volorerum reprati busciae  › ctaqui tem ea si illectur, occatum que ea vellitatusam

Open-Ended Maths Activities9780190304034

OPEN-ENDED  MATHS  ACTIVITIES

USING ‘GOOD’ QUESTIONS TO ENHANCE  
LEARNING IN MATHEMATICS

OPEN-ENDED  
MATHS  

ACTIVITIES

PETER SULLIVAN  
PAT LILBURN

9 780190 304034

ISBN 978-0-19-030403-4

visit us at: oup.com.au or contact customer service: cs.au@oup.com

OPEN-ENDED MATHS ACTIVITIES
SULLIVAN  • LILBURN

USING ‘GOOD’ QUESTIONS TO ENHANCE LEARNING IN MATHEMATICS

Open-Ended Maths Activities is the revised edition of the best-selling title by Peter Sullivan  and Pat Lilburn.

Teachers recognise the importance of asking questions that promote higher level thinking and encourage students’ active engagement in their own learning. This book explores open-ended problem-solving questions known as ‘good’ questions. Posing such questions can enhance learning, teaching and assessment and offers a useful addition to effective teaching strategies.

Open-Ended Maths Activities includes practical advice on how to create your own ‘good’ questions and use them effectively in the classroom. The book is organised by subject area and level (upper, middle, junior), so teachers can easily locate a relevant topic and select questions that are appropriate for their students. The topics covered include Number and Algebra, Measurement and Geometry, and Statistics and Probability.

Starting out as a classroom teacher, Peter Sullivan has worked in teacher education and research for more than 30 years. He is now an Emeritus Professor at Monash University, Melbourne.

Pat Lilburn has more than 20 years of experience as a primary classroom teacher and university lecturer in maths education. Her maths resources and textbooks for teachers and students have been published both locally and internationally.

Also available:

 ›

Challenging Mathematical Tasks

9780190303808

REVISED EDITION

www.oxfordowl.com.au

Oxford Owl — the online destination for Oxford  maths resources.

www.oxfordowl.com.au

Oxford Owl — the online 
destination for Oxford  
maths resources.

SUL_CMT_03808_CVR_PPS.indd   2,4 10/05/2017   8:12 am

USING ‘GOOD’ QUESTIONS TO ENHANCE  
LEARNING IN MATHEMATICS

OPEN-ENDED  
MATHS  

ACTIVITIES

PETER SULLIVAN  
PAT LILBURN

9 780190 304034

ISBN 978-0-19-030403-4

visit us at: oup.com.au or 
contact customer service: cs.au@oup.com

SUL_OEMA_04034_CVR  FORMAT: 276MM X 210MM      SPINE:5.5 MM       CMYK

OPEN-ENDED M
ATHS ACTIVITIES

SU
LLIVAN

  • LILB
U

RN

USING ‘GOOD’ QUESTIONS TO ENHANCE LEARNING IN MATHEMATICS

Open-Ended Maths Activities is the revised edition of the best-selling title by Peter Sullivan  
and Pat Lilburn.

Teachers recognise the importance of asking questions that promote higher level thinking and 
encourage students’ active engagement in their own learning. This book explores open-ended 
problem-solving questions known as ‘good’ questions. Posing such questions can enhance 
learning, teaching and assessment and offers a useful addition to effective teaching strategies.

Open-Ended Maths Activities includes practical advice on how to create your own ‘good’ questions 
and use them effectively in the classroom. The book is organised by subject area and level 
(upper, middle, junior), so teachers can easily locate a relevant topic and select questions 
that are appropriate for their students. The topics covered include Number and Algebra, 
Measurement and Geometry, and Statistics and Probability.

Starting out as a classroom teacher, Peter Sullivan has worked in teacher education and 
research for more than 30 years. He is now an Emeritus Professor at Monash University, 
Melbourne.

Pat Lilburn has more than 20 years of experience as a primary classroom teacher and university 
lecturer in maths education. Her maths resources and textbooks for teachers and students have 
been published both locally and internationally.

Also available:

 ›

Challenging 
Mathematical Tasks

9780190303808

REVISED EDITION

www.oxfordowl.com.au

Oxford Owl — the online 
destination for Oxford  
maths resources.

SUL_OEMA_04034_CVR_PPS.indd   2,4 10/05/2017   9:11 am

UNLOCKING THE POTENTIAL 
OF ALL STUDENTS

CHALLENGING
MATHEMATICAL

TASKS

9 780190 303808

ISBN 978-0-19-030380-8

visit us at: oup.com.au or 
contact customer service: cs.au@oup.com

SUL_CMT_03808_CVR Format: 276 mm x 210 mm Spine: 8 mm CMYK

CHALLENGING M
ATHEM

ATICAL TASKS

UNLOCKING THE POTENTIAL OF ALL STUDENTS 

Challenging Mathematical Tasks supports the idea that students learn best when they work on 
problems that they don’t yet know how to solve.

Peter Sullivan’s research shows that many students do not fear challenges in mathematics, but 
welcome them. And rather than having teachers instruct them, these students prefer to work 
out solutions for themselves.

Students require concentration and effort over an extended period of time to build connections 
between mathematical concepts, to understand the coherence of mathematical ideas and to 
be able to transfer learning to practical contexts and new topics. Challenging Mathematical 
Tasks includes activities that promote sustained thinking, decision-making and risk-taking, 
encouraging students to persist and succeed in their learning.

Starting out as a classroom teacher, Peter Sullivan has worked in teacher education and 
research for more than 30 years. He is now an Emeritus Professor at Monash University, 
Melbourne.

Also available:

UNLOCKING THE POTENTIAL OF ALL STUDENTS UNLOCKING THE POTENTIAL OF ALL STUDENTS UNLOCKING THE POTENTIAL OF ALL STUDENTS 

Open-Ended Maths 
Activities

9780190304034

SU
LLIVAN

www.oxfordowl.com.au

Oxford Owl — the online 
destination for Oxford 
maths resources.

PETER SULLIVAN 

cyan magenta yellow blackSUL_CMT_03808_CVR_SI.indd   2,4 10/05/2017   4:44 PM

SAMPLE

creo




CONTENTS

INTRODUCTION� VI

ADDITIVE THINKING � 2
Patterns on the hundreds chart� 4
Ordering numbers�  6
Bridging to simplify � 8
Using the hundreds chart for  
additive thinking � 10
Sharing counters � 12
Additive word problems � 14
Adding numbers efficiently � 16
Pen and paper methods for  
addition and subtraction � 18
Thinking flexibly about addition  
and subtraction � 20
Using two pieces of information  
to solve addition problems � 22
Making both sides equal � 24
Managing your change � 26

MULTIPLICATIVE THINKING� 28
Making equal groups � 30
Arrays � 32
Solving word problems � 34
Combining arrays � 36
Times as many � 38
Extending arrays � 40
Patterns with remainders� 42
Missing number multiplication  
and division� 44
Remainders making sense� 46
Brackets matter� 48
Thinking flexibly about multiplication  
and division� 50
Partitioning numbers for multiplication  
and division� 52
Rates and ratio� 54

FRACTIONS�  56
Showing halves and quarters� 58
Equal parts of the whole � 60
Equal sharing � 62
Fractions are numbers we can add  
or multiply � 64
Finding equivalent fractions � 66
Fractions between� 68
Multiplicative comparisons � 70
Adding and subtracting fractions � 72
Comparing fractions � 74
Worded fraction questions � 76

DECIMALS� 78
Decimal place value � 80
Decimal sequences � 82
Ordering decimals � 84
Shortcuts when multiplying  
numbers with decimal parts � 86
Finding decimal numbers between � 88
Decimal word problems � 90

MEASUREMENT: LENGTH, 
PERIMETER AND AREA� 92

MEASUREMENT: TIME� 93
Comparing lengths � 94
Using an object to measure  
accurately � 96
1 m is 100 cm � 98
What if you don’t have the full ruler? � 100
Converting units � 102
Length around 3D objects � 104
Perimeter for a given area � 106
Composite shapes � 108
Solving problems � 110
Volume and surface area � 112

00_SUL_CMT_03808_PRELIMS i-ix_SI.indd   4 9/06/2017   10:49 AM

SAMPLE



From area to volume � 114
Areas of parallelograms and triangles� 116
Time duration � 118
Time words � 120
Clues from clocks � 122
Time differences � 124
Time conversions � 126
Time calculations � 128

GEOMETRY: ANGLES� 130

GEOMETRY: SHAPES AND OBJECTS� 131
Angles that are more, the same or  
less than a right angle � 132
Connecting shapes and angles � 134
Angles on clocks � 136
Working out the size of angles � 138
Angles and compass bearings � 140
Working out the size of angles  
in triangles � 142

Working out the size of angles  
in quadrilaterals � 144
Drawing triangles and  
quadrilaterals � 146
Angles and parallel lines � 148
Making shapes � 150
Drawing diagrams from descriptions � 152
Shapes on the Cartesian plane � 154
Congruent halves � 156
Using isometric paper to draw  
3D objects � 158
Faces of objects � 160
Imagining what you cannot see � 162
Nets and cubes � 164
Connecting 2D representations  
and 3D objects � 166
Connecting faces, edges and  
vertices with objects � 168

BLMs � 170

00_SUL_CMT_03808_PRELIMS i-ix_SI.indd   5 9/06/2017   10:49 AM

SAMPLE



vi

CHALLENGING MATHEMATICAL TASKS – INTRODUCTION

This book complements the title, Open-Ended Maths Activities: Using ‘good’ questions to enhance 
learning in mathematics. However, this book differs in a couple of ways. Firstly, it argues that 
learning is enhanced when students work on mathematics problems that they don’t yet know 
how to solve. Secondly, it suggests that these problems are best supported by a particular lesson 
structure.

THE RATIONALE FOR CHALLENGE
This book focuses on tasks that are challenging. The lessons are designed on the assumption that 
students will work on the learning tasks prior to instruction from the teacher. The rationale for 
this approach to planning and teaching is that it takes concentration and effort over an extended 
period of time to build the connections between concepts, to understand the coherence of 
mathematical ideas and to be able to transfer learning to practical contexts and new topics.

To this end, students need encouragement to persist, which includes them concentrating, 
applying themselves, believing that they can succeed and making an effort to learn. The lessons 
in this book are likely to foster such actions in that they allow for the possibility of sustained 
thinking, decision making and some risk taking by the students.

WHY IS CHALLENGE IMPORTANT TO MATHS LEARNING?
On one hand, the mathematics curriculum might be a linear hierarchy of concepts that students 
learn by following carefully sequenced and well-supported micro steps. On the other hand, the 
curriculum might be a network of interconnected ideas in which students can engage through 
experiences that are challenging and that require some degree of risk taking. To build these 
networks of ideas it’s necessary to process different concepts simultaneously, comparing and 
contrasting ideas and considering their use in different contexts.

Learning is robust if students connect ideas together for themselves and determine their 
own strategies for solving problems, rather than following instructions they have been given. 
Both connecting ideas together and formulating their own strategies is more complex than other 
approaches, and is therefore more challenging.

Essentially, the notion is for teachers to pose problems that students don’t yet know how to 
solve and to support them in coming to find solutions. This is the essence of inquiry.

WHAT DOES ‘CHALLENGING’ LOOK LIKE?
The challenging tasks in this book are intended to give students opportunities to inquire into 
mathematics for themselves. In general, challenging tasks require students to:

•	 plan their approach, especially sequencing more than one step
•	 process multiple pieces of information, with an expectation that they make connections 

between those pieces, and see concepts in new ways
•	 choose their own strategies, goals and level of accessing the task
•	 spend time on the task and record their thinking.
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At least part of the challenge is the expectation that students:

•	 record the steps in their solutions
•	 explain their strategies
•	 justify their thinking to the teacher and other students
•	 listen attentively to each other.

Teachers can establish these as expectations for ways of working. The suggestions in this 
book address important mathematical ideas that are developmentally appropriate, and in which 
there is a reasonable expectation that students can engage with minimal instruction. It’s worth 
taking the time needed for students to engage with the tasks and the concepts.

WHY IS PERSISTENCE IMPORTANT?
Important mathematical ideas are complex and to engage with those ideas sustained thinking is 
essential. Students gain satisfaction from the act of overcoming challenge, and this satisfaction 
leads to improved self-concept.

Teachers are encouraged to communicate with students about the benefits of persisting and 
to affirm persistence when they identify it.

There are three key actions for teachers:

1.	 Affirm positive behaviours such as effort, persistence, cooperation, learning from others 
and flexible thinking.

2.	 Reflect on ways to affirm, such as: You did not give up even though you were stuck; You tried 
something different; You tried to find more than one answer.

3.	 Pose tasks that students find challenging so that they can learn to persist.

THE LESSONS
The lessons in this book include the following features.

LEARNING TASK
This task is posed to students first (unless there is an introductory task – see ‘Introduction’ 
below). Write the problem on the board. If concrete materials are required, make sure these are 
prepared prior to the lesson. Students are expected to engage with the tasks prior to instruction 
from the teacher.

LEARNING FOCUS
This explains the mathematical purpose of the tasks, and includes a suggestion of what might be 
communicated to students about the intentions of the learning.

INTRODUCTION
In some lessons, there is an introductory activity to check students’ familiarity with the language 
and the representations of the learning task.

KEY MATHEMATICAL LANGUAGE
Some prerequisite and new terminology is suggested in this section.

00_SUL_CMT_03808_PRELIMS i-ix_SI.indd   7 9/06/2017   10:49 AM

SAMPLE



INTRODUCTION

viii

PEDAGOGICAL CONSIDERATIONS
In most cases, the tasks should be introduced with minimal explanation. Any aspects of the tasks 
that require clarification are listed in this section.

In general, teachers can adapt the numbers used in the tasks to suit their students, which 
ensures that the tasks are appropriately challenging.

ENABLING PROMPT
This can be posed to students who haven’t been able to make progress on the learning task. 
The intention is that the students can complete the enabling prompt and then proceed with 
the learning task. Enabling prompts vary an aspect of the learning task, such as the form of 
representation, the size of the numbers or the number of steps.

EXTENDING PROMPT
This is for students who finish the learning task quickly. Extending prompts aim to extend their 
thinking on an aspect of the main task, perhaps inviting generalisation or abstraction.

SUPPLEMENTARY TASKS
It’s intended that, having engaged with the learning task and listened to the successful strategies 
of others, students can then engage productively with the supplementary tasks. The goal is for 
student learning to develop over the sequence of the lesson – it’s not essential that all students 
have success with the learning task, but the hope is that they can complete the supplementary 
tasks.

BLMs
All BLMs are available online on www.oxfordowl.com.au . BLMs for the learning tasks are 
also printed in this book (pp. 170 to 179). BLMs for the supplementary tasks are only available 
online. It’s assumed teachers will create their own prompts and worksheets.

POSSIBLE STUDENT SOLUTIONS TO THE LEARNING TASK
This section presents some answers and strategies. It’s important to try to anticipate possible 
student solutions when choosing students to report on their thinking. This ensures that a range 
of key strategies is presented. It can also help teachers to connect the different student strategies 
in productive ways.

THE TASKS
It’s recommended that teachers follow this three-phase approach for each task within the lessons. 
These three phases can occur a number of times within a single lesson.

INTRODUCING THE TASK

•	 Have students read the task quietly, allowing them time to think about what the question 
is asking. Check in with any students who can’t read at this level after they start working.

•	 Invite questions to ensure the task is clear, but don’t show students how to do it. For 
example, explain the structure of the BLM or clarify the mathematical language used in 
the task.
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•	 Set expectations for student working. While it varies from task to task, allow students to 
work individually on the task for at least five minutes before working with one or more 
peers. This is to give individuals time to think.

•	 Advise students if there is more than one possible answer to a task.

WHILE STUDENTS ARE WORKING

•	 Be prepared to allow some confusion. If the majority of students appear stuck, encourage 
a class discussion about what has been found so far, or how they are approaching the task.

•	 Use the enabling prompts for students experiencing difficulty and the extending prompts 
for students who complete the task quickly.

•	 Watch what students are doing and select some who represent a range of approaches to 
explain their thinking later.

REVIEWING STUDENT STRATEGIES

•	 Use students’ solutions, ideas and strategies to highlight the important mathematical ideas 
in the task.

•	 Have selected students explain their solution strategy and other insights to the class. 
Students may need assistance with this initially, but they will improve rapidly over time.

•	 Provide engaging resources for students to present their work to the class, such as a 
document camera or iPad.

•	 Invite questions from other students, ask them to confirm the strategy, and ask them to 
compare student methods.

•	 Ask students to describe the successful strategies of other students.
•	 Connect students’ strategies with the formal processes that were the intention of the task 

in the first place (Smith & Stein, 2011).

REFERENCES
Smith, M. S. & Stein, M. K. (2011). 5 practices for orchestrating productive mathematics discussions. 
Reston VA: National Council of Teachers of Mathematics.

ACKNOWLEDGEMENTS
Thank you to the following people who made suggestions for the learning tasks:
Mike Askew (Multiplicative comparisons), Alan Bell (Decimal word problems), Maria Bartolini Bussi 
(Additive word problems), Jill Cheeseman (Sharing counters) and James Russo (Using the hundreds 
chart for additive thinking).
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CHALLENGING  
MATHEMATICAL TASKS

ADDITIVE THINKING
Addition and subtraction continue to be a central focus of primary mathematics instruction. 
However, recent years have seen the focus shift from pen and paper algorithms and error 
diagnosis to building upon students’ intuitive knowledge and strategies. The emphasis is 
not only on exploring different ways to solve addition and subtraction problems, but also 
on creating awareness in students of their ability to work out ways to solve the problems 
themselves.

Students need to build or visualise models of the problem, and use mental images of number 
relationships to devise their own ways to solve it. Teachers need to provide students with 
problems and experiences that offer opportunities for them to progress to the next phase in their 
learning, with the appropriate level of support. This can be achieved by:

•	 allowing students to create their own methods to solve problems. This will encourage 
conceptual understanding of the addition and subtraction processes, rather than simply 
learning the algorithm.

•	 ensuring there are clear connections between the problem, its material or illustrative 
representation and the symbols used. Again, this encourages students to search for 
connections, instead of just learning the routine for finding the answer.

The table on p. 3 shows the Australian Mathematics Curriculum content descriptions by year 
level. The matching lessons from this book are listed for reference.

GAMES
Games with dice and counters can be used to develop fluency with addition and subtraction. 
Some examples of flexible games are included here.

Race to 10
Starting at 0, each player adds 1 or 2, saying the progressive total. The player who says 10 is the 
winner. There is a winning strategy that students can search for. The target and calculations can 
be adapted to whatever you are working on – for example:

•	 race to 100 – start at 0, add any number from 1 to 8
•	 race to 0 – start at 200, take away 5, 10 or 20
•	 race to $10 – start at 0, add any Australian coin.

Directions
A small group stands in a circle and says a number from a counting sequence in turn. As they say 
their number, they also indicate a direction (the person on their left or the person on their right). 
That person then continues the counting sequence.

What’s my card?
In groups of four, one person deals a card to each of the other three players. Each player puts the 
card on their forehead, without looking at it. The dealer says the total value of the cards and the 
players have to work out the value of their card.

CHALLENGING  
MATHEMATICAL TASKS
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ADDITIVE 
THINKING

Adding squares
In this game, students have to work out the missing number. Tell students that the numbers in 
the top squares add up to the number below. This can be played competitively, with the fastest 
to finish the winner. Below are some examples of questions you can create for any number 
combinations.

6 ?

10

? 7

15

? ?

12

Year Content description  Lesson

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

Patterns on the hundreds 
chart (p. 4)

2 Group, partition and rearrange collections up to 1000 in 
hundreds, tens and ones to facilitate more efficient counting 
(ACMNA028)
Explore the connection between addition and subtraction 
(ACMNA029)
Solve simple addition and subtraction problems using a 
range of efficient mental and written strategies (ACMNA030) 

Ordering numbers (p. 6)
Bridging to simplify (p. 8)

3 Apply place value to partition, rearrange and regroup 
numbers to at least 10 000 to assist calculations and solve 
problems (ACMNA053)
Recognise and explain the connection between addition and 
subtraction (ACMNA054)
Recall addition facts for single-digit numbers and related 
subtraction facts to develop increasingly efficient mental 
strategies for computation (ACMNA055) 

Using the hundreds 
chart for additive 
thinking (p. 10)
Sharing counters (p. 12)
Additive word  
problems (p. 14)
Adding numbers 
efficiently (p. 16)

4 Apply place value to partition, rearrange and regroup 
numbers to at least tens of thousands to assist calculations 
and solve problems (ACMNA073) 

Pen and paper methods 
for addition and 
subtraction (p. 18)

5 Use efficient mental and written strategies and apply 
appropriate digital technologies to solve problems 
(ACMNA291) 

Thinking flexibly 
about addition and 
subtraction (p. 20)
Using two pieces of 
information to solve 
addition problems (p. 22)

6 Select and apply efficient mental and written strategies and 
appropriate digital technologies to solve problems involving 
all four operations with whole numbers (ACMNA123) 

Making both sides  
equal (p. 24)
Managing your  
change (p. 26)
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CHALLENGING  
MATHEMATICAL TASKS

PATTERNS ON THE HUNDREDS CHART

LEARNING TASK

1 2 3 4

11 12 13 14

21 22

51

61 62

71 72

31 32

41 42

52

23 24

15

25

35

8 9 10

18 19 20

28 29 30

5 6 7

16 17

38

48

39 40

79 80

88 89 90

49 50

59 60

69 70

I know that one of the numbers on the L-shaped piece is 65. What might the other numbers on 
the L-shaped piece be?

Give as many possibilities as you can.

LEARNING FOCUS
Part of understanding place value to 100 is appreciation of the patterns that exist in the 100s 
chart. There are both horizontal patterns and vertical patterns. For example, the number that 
appears one row below another number is always 10 more than that number (if there are 10 
numbers in each row).

To indicate the intended learning, you might write: ‘There are patterns in the hundreds chart. 
The patterns can help us answer questions such as: Which number is 10 more or 10 less than 
another number?’

KEY MATHEMATICAL LANGUAGE
Introduce or revise the key language, such as the number words more, less, 10 more, 10 less.
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PATTERNS ON THE 
HUNDREDS CHART

INTRODUCTION
To provide all students with a common 
experience, have them complete BLM 1: 1 to 
110 jigsaw (p. 170). Prior to the lesson, print 
out the BLM, laminate it and cut it into a jigsaw.

PEDAGOGICAL CONSIDERATIONS
It is assumed that students have had experience with saying 
number sequences up to and beyond 100, including adding 10 starting from any number, and 
reading and writing numbers to 100. Note that the hundreds chart in the BLMs goes to 110 so 
that students experience the numbers just above 100.

While not part of the specific tasks, prompt students to think about adding 10, 10 more, etc.

ENABLING PROMPT
Ask: What are the missing numbers on this jigsaw piece? 

EXTENDING PROMPT
Have students convince you that they have all of the possible combinations.

SUPPLEMENTARY TASKS
SHAPED LIKE A LETTER
Advise students that the numbers 62 and 84 are on a jigsaw piece shaped like a letter of 
the alphabet.

Ask them to draw what that piece might look like. Have students suggest at least three 
possibilities.

SPOT THE MISTAKES
Provide each student with BLM 2: Spot the 
mistakes. Ask: What are the mistakes?  Have 
students explain how they found them.

WHAT IS MISSING?
Have students fill in the missing numbers 
on the  hundreds chart in BLM 3: What’s 
missing?

POSSIBLE STUDENT SOLUTIONS TO THE LEARNING TASK
There are 16 different possible solutions to the learning task. The piece can be facing four different 
ways, and the 65 can go in four different places on each one. If you allow the piece to be flipped, 
there are a further 16 possibilities.

65
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SPOT THE MISTAKES  BLM 2

There are some mistakes in this chart. Can you fi nd them?

1 2 3 4 5 6 7 8 9 10

11 12 13 13 15 16 17 18 19 20

21 22 23 24 25 16 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 33 44 55 46 47 48 49 50

51 52 53 54 55 56 57 48 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 96 87 88 89 90

91 92 93 94 95 96 97 98 99 100

101 102 103 104 105 106 107 108 109 200
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WHAT’S MISSING? BLM 3

This hundreds chart is incomplete. Fill in the missing numbers.

1 2 3 4 5 6 7 8 9 10

11 12 13 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 40

41 46 47 48 49

51 56 57 58 59

61 62 63 64 66 67 68 69

71 72 76 77 78 79 80

81 82 83 84 87 88 90

91 92 93 94 97 98

101 102 103 104 106 107 108
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CHALLENGING  
MATHEMATICAL TASKS

ORDERING NUMBERS

LEARNING TASK
Place each of these digits onto one of the empty squares 
to make the sentence true. Find as many different ways 
of doing this as you can. Record your solutions.

LEARNING FOCUS
One of the key applications of place value thinking is when ordering numbers. The particular 
numbers used in the learning task help to focus students’ attention on the order – for example, 
75 and 73 (where the judgment is based on the units), 73 and 37 (where the order of the digits is 
important), or 73 and 57 (where the tens digits determine the decision).

To indicate the intended learning, you might write: ‘Comparing numbers to decide which is 
larger and which is smaller.’

KEY MATHEMATICAL LANGUAGE
Introduce or revise the necessary language, such as more than, greater than, less than.

PEDAGOGICAL CONSIDERATIONS
To introduce the task, explain the meaning of the 
greater-than symbol. It’s ideal if students can read the 
symbol readily. (Avoid suggesting an intermediate step, 
such as thinking about a fish with its mouth open.) 
Write some sentences on the board and ask them to tell 
you which is correct − for example, 9 > 3 and 5 > 7.

It may help students understand the nature of the 
learning task if they have pre-prepared cards and a 
template on which to put them.

Encourage students to record their solutions.

ENABLING PROMPT
Draw these cards on the board and say: Using just these cards, make 
some numbers that are both larger than 10 and smaller than 100.

EXTENDING PROMPT
Ask students to convince you that they have all the possible answers.

3 7 5 7

>

7 5 7 3

>

3
 

7
 

5
 

7
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ORDERING 
NUMBERS

SUPPLEMENTARY TASKS
MORE ORDERING
Ask students to place each of these numbers onto one 
of the empty squares to make the sentence true. Have 
them find as many different ways of doing this as they 
can and record their solutions.

THREE TEACHERS
Pose this problem to students: Ms Smith is 56 years old. Ms Chu is 49 years old. I know that Mr Taylor 
is older than Ms Chu. Ms Smith is older than Mr Taylor. How old might Mr Taylor be?

Have students give as many possibilities as they can.

THINKING OF A NUMBER
Pose this problem to students: I am thinking of a number. 72 is more than my number. My number is 
more than 60. What might my number be?

LARGEST AND SMALLEST NUMBERS
Say: Using just these cards, make as many different 2-digit numbers 
as you can.

Ask: What is the largest 2-digit number you can make? What 
is the smallest?

NEWSPAPER NUMBERS
Ask students: What is the largest 2-digit number that you can find in today’s newspaper?

POSSIBLE STUDENT SOLUTIONS TO THE LEARNING TASK
There are six different possibilities: 77 > 53, 77 > 35, 75 > 73, 75 > 37, 73 > 57 and 57 > 37.

3 7 5 4

>

8
 

3
 

8
 

2
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CHALLENGING  
MATHEMATICAL TASKS

BRIDGING TO SIMPLIFY

LEARNING TASK
Without writing anything, work out the missing number in these equations.

28 + 5 = 30 + ?
27 + 5 = 30 + ?

What advice would you give to someone on how to work out answers to questions like these in 
their head?

LEARNING FOCUS
A useful strategy when adding numbers mentally is bridging to the nearest multiple of 10 or 
the nearest multiple of 100, etc. While some students develop this naturally, others benefit from 
specific experiences. The learning task focuses students’ attention onto partitioning (such as the 
5 into 2 + 3), equivalence (= does not mean ‘find the answer’) and bridging (the multiples of 10 
are helpful).

To indicate the intended learning, you might write: ‘Bridging to numbers like 10, 20, 30, etc. 
can help you to add numbers in your head.’

KEY MATHEMATICAL LANGUAGE
Introduce or revise the necessary language, such as bridging, partitioning, equivalence, multiples of 10.

PEDAGOGICAL CONSIDERATIONS
The idea is that students do the tasks mentally but that they explain how they did it either verbally 
or in writing. While students will initially want to calculate all the steps, encourage them to see 
that there is a shortcut − bridging. Students will propose a variety of methods, but the focus in 
this case is on partitioning and bridging.

A useful strategy is for students to show their methods using a number line that is not marked 
with the numbers. If the numbers are marked, it can encourage students to count on one by one, 
which is not the point of the task. Likewise, discourage the use of counters.

Focus on the meaning of the equals symbol. Rather than ‘find the answer to’, it’s better to 
think of it as ‘this is the same as that’.

ENABLING PROMPT
Ask: Find the missing number in this equation: 8 + 3 = 10 + ?

EXTENDING PROMPT
Ask: What is the hardest question like that one that you can do in your head?
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BRIDGING TO 
SIMPLIFY

SUPPLEMENTARY TASKS
MAKING THE SIDES EQUAL
Without writing anything, have students work out the missing number in these equations.

27 + 4 = 30 + ?
27 + 6 = 30 + ?
27 + 8 = 30 + ?

SAME AND DIFFERENT
Without writing anything, have students work out the missing number in these equations.

57 + 6 = 60 + ?
57 + ? = 60 + 3
  ? + 4 = 60 + 3

Ask: What is the same and what is different about those equations?

WHAT ARE THE POSSIBILITIES?
Ask: What might be the missing numbers in these equations? Have students give at least 10 different 
answers.

15 + ? = 20 + ?
? + 36 = 42 + ?

Ask students to describe any patterns that they see.

HOW MANY TEAMS OF 10?
Ask students to solve the following problems.

•	 Our school is making teams of 10 for a mixed basketball tournament. We have 37 girls and 
5 boys. How many full teams can we make?

•	 Our school is making teams of 10 for a mixed basketball tournament. We have 58 girls and 
7 boys. How many full teams can we make?

•	 Our school is making teams of 10 for a mixed basketball tournament. We have 76 girls and 
15 boys. How many full teams can we make?

POSSIBLE STUDENT SOLUTIONS TO THE LEARNING TASK
The intention is for students to see that, for example, 28 + 5 = 28 + 2 + 3 = 30 + 3 = 33. So 
it is possible to do this in your head.

On a number line, this might look like:

28

2 3

30 33
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CHALLENGING  
MATHEMATICAL TASKS

USING THE HUNDREDS CHART  
FOR ADDITIVE THINKING

LEARNING TASK
I am thinking of 2 numbers on the hundreds chart. One number is 15 more than the other. One 
of my numbers has a 3 in it.

What might my 2 numbers be? Give as many answers as you can.

LEARNING FOCUS
Even though the learning task asks students to use the hundreds chart to solve additive problems, 
it’s really about using and interpreting place value.

To indicate the intended learning, you might write: ‘Use patterns in the hundreds chart to 
answer addition questions.’

KEY MATHEMATICAL LANGUAGE
Introduce or revise the necessary language, such as more than, difference, addition and sum.

INTRODUCTION
Give students a hundreds chart (a large classroom version will suffice). Ask students to use the 
chart to answer questions such as:

•	 What is: 13 + 5? 13 + 10? 13 + 8?
•	 What is the difference between: 18 and 22? 18 and 33?
•	 How much do I have to add to 24 to get to: 32? 44? 51?

This introduction could be treated as a lesson in itself.

PEDAGOGICAL CONSIDERATIONS
It’s assumed that students will use a hundreds 
chart for these tasks. It can be one you have in 
the classroom or one you print for them, such as 
BLM 1: 1 to 110 jigsaw (p. 170). If students have 
a printed chart, they can use counters to mark the 
number pairs and make patterns more obvious.

The learning task has a number of pieces of 
information or steps that the students need to 
use. If this seems complex, pose the task with 
fewer steps initially. It’s also possible to allocate 
each student in a group a number and they ‘look 
after’ one of the pieces of information.
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101 102 103 104 105 106 107 108 109 110
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USING THE HUNDREDS CHART 
FOR ADDITIVE THINKING

ENABLING PROMPT
Tell students: I am thinking of 2 numbers on the hundreds chart. One number is 5 more than the other. 
What might my 2 numbers be?

EXTENDING PROMPT
Have students convince you that they have all the possible answers, and describe any patterns 
they can see.

SUPPLEMENTARY TASKS
TWO NUMBERS ON THE HUNDREDS CHART
Tell students that you are thinking of 2 numbers on the hundreds chart. The difference between 
the 2 numbers is 13. One of the numbers has a 5 in it. Ask: What might my 2 numbers be?

Have students give as many answers as they can.

HOW MANY PENCILS?
Tell students that boxes of pencils hold 10 pencils. You have 4 full boxes and some extra pencils. 
Your friend has 16 more pencils than you. Ask: How many boxes and how many extra pencils might 
my friend have?

HOW MANY EGGS?
Tell students that some egg cartons hold 10 eggs. Amy has some full cartons and some loose 
eggs. Becky has 6 full cartons and some loose eggs. Becky has 2 more full cartons than Amy 
does. Amy has 15 fewer eggs that Becky. Ask: How many eggs might Amy and Becky have?

FINDING ADDITION PAIRS
Tell students that you are thinking of 2 numbers on the hundreds chart. The numbers are 2 rows 
apart. The sum of the numbers is 52. Ask: What might be my numbers?

Have students give as many answers as they can.

POSSIBLE STUDENT SOLUTIONS TO THE LEARNING TASK
There are four sequences of possibilities:

•	 3 and 18; 13 and 28; 23 and 38 etc.
•	 8 and 23; 18 and 33; 28 and 43 etc.
•	 15 and 30; 16 and 31; 17 and 32 etc.
•	 30 and 45; 31 and 46; 32 and 47 etc.

There may be debate about the meaning of ‘one of my numbers’.
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CHALLENGING  
MATHEMATICAL TASKS

SHARING COUNTERS

LEARNING TASK
Four students have 15 counters between them. All students have 
a different number of counters. How many counters might each 
student have?

LEARNING FOCUS
This lesson intends to move students beyond adding two numbers to adding four numbers 
together. To do this, students add numbers and find the difference between their progressive 
total and the target. The requirement to have a different number of counters allows students to 
be systematic about searching for various solutions.

To indicate the intended learning, you might write: ‘Find ways to use the hundreds chart to 
work out the sum of four numbers.’

KEY MATHEMATICAL LANGUAGE
Introduce or revise the necessary language, such as between, different, add, subtract and total.

INTRODUCTION
Ask students to sort themselves into four groups (without talking or pointing), with each group 
having a different number of students.

PEDAGOGICAL CONSIDERATIONS
Allow students to read the question for themselves if they can. Some students might miss the 
requirement that the number of counters is different. Do not stress this at the start but encourage 
them to re-read carefully if they have missed it.

While the question does not state this, explain that all students have at least one counter. In 
the supplementary question about fishing, they can catch zero fish.

Interestingly, there are only six possible solutions, assuming everyone has at least one counter. 
Do not tell the students this but encourage them to find more if they have not yet found them all. 
Afterwards, emphasise the importance of being systematic.

Some students will be comfortable using symbols, some will draw pictures and some might 
need counters. Note that counters can make it harder for students to be systematic.

ENABLING PROMPT
Tell students that two students have 15 counters between them. They have different numbers of 
counters. Ask: How many counters might each student have?

15
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SHARING 
COUNTERS

EXTENDING PROMPT
Have students convince you that they have all the possible answers.

SUPPLEMENTARY TASKS
21 COUNTERS
Tell students that 5 students have 21 counters between them. All have different numbers of 
counters. Ask: How many counters might each student have?

ODDS AND EVENS
Tell students that 4 students have 15 counters between them. All have different numbers of 
counters. Ask:

Is it possible that all students have an odd number of counters?
Is it possible that all students have an even number of counters?
What’s the maximum number of students with an even number of counters?
What’s the maximum number of students with an odd number of counters?

FISHING
Tell students that 4 people go fishing. They catch 15 fish between them. They each catch different 
numbers of fish. Ask: How many fish might each person have caught?

POSSIBLE STUDENT SOLUTIONS TO THE LEARNING TASK
There are six possible solutions to the learning task:

1, 2, 3, 9
1, 2, 4, 8
1, 2, 5, 7
1, 3, 4, 7
1, 3, 5, 6
2, 3, 4, 6
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