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As someone who has researched and published in the field of early
childhood mathematics since 1976, it gives me great pleasure to see
the results of the work of such a talented group of authors as has been
assembled for Engaging with Mathematics through Picture Books. The
idea that the learning of mathematical concepts might be enhanced
using appropriate and relevant children’s literature is not new. However,
what has been missing is a book for early childhood educators that is
based firmly in research but which addresses the practical needs of these
educators and the children with whom they are working. Engaging with
Mathematics through Picture Books is that book.
The book begins with a very clear explanation of the fundamental
notion of young children’s engagement in mathematics and why this
is critical to the children’s learning of mathematics. Then this notion is
actualised through links to quality children’s literature, particularly picture
books. In the past, there has been some tendency to assume that a high
quality picture book would, almost automatically, lead to high levels of
mathematical engagement – an uncritical adaptation of the ‘mathematics
is everywhere’ mantra. Pleasingly, the authors of Engaging with
Mathematics through Picture Books take a more nuanced approach to their
selection of picture books to illustrate how mathematics might develop
from children’s engagement with specific literature. These choices do not
preclude early childhood educators, and the children with whom they
are working, choosing their own ‘favourite’ literature. However, the book
does provide guidance about what is important in doing this. Building on
these aspects of their approach, the authors provide substantial practical
support through their standardisation of lesson planning format and their
presentation of separate chapters on how to develop lessons around some
of the major powerful ideas needed by young children.
The bulk of this book consists of nine chapters each considering one of
these powerful mathematical ideas. These are very practical chapters
which will provide excellent support to early childhood educators,
particularly in Australian schools. There are clear links to the Australian
Curriculum – Mathematics but also quite extensive notes on the
mathematics itself so that educators can be assured that they understand
the material that they are trying to bring to the fore through the later
literature-based lesson plans. All of the expected mathematical topics
are to be found in these chapters, along with a couple of surprises,
including chapters on chance and statistics and a final chapter that
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Engaging with Maths through Picture Books
carefully considers the general proficiencies of the curriculum. There
is a complete package through which early childhood educators can
get started and build their own confidence in the approach and in the
mathematics.
I look forward to hearing about how hearing about how this book is
being used in the first years of Australian schools, as I am sure it will be.
The authors have realised the potential of young children’s literature
in their engagement with mathematical learning and have done it in
a way which is both practical and rigorous. There is also much value
in this book for early childhood educators in prior-to-school settings.
Ideas around engagement, the value of children’s literature, and
mathematical development will be of great interest to these educators. I
commend Engaging with Mathematics through Picture Books to the early
childhood education field and look forward to its wide acceptance.
Bob Perry, Professor of Mathematics Education, Charles Sturt University
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Engaging children in mathematics through the use of literature

Engaging children in mathematics
through the use of literature
appropriate for educators of young children in
a variety of contexts.

The importance of engaging young
children with mathematics

Sid lived at number one Aristotle Street. He
also lived at number two, number three,
number four, number five and number six. Sid
lived in six houses so that he could have six
dinners — Inga Moore, Six-Dinner Sid

Six-Dinner Sid is one of nearly 20 stories
featured in this book. This chapter provides an
overview of the philosophical underpinnings
of the book and a rationale for teaching
mathematics through children’s literature. It
begins with an explanation of what we mean
by ‘engagement’ and why it is particularly
applicable to mathematics learning.
We then show how this engagement can
be fostered through the careful selection of
appropriate literature and provide guidelines
for evaluating this literature. Finally, we provide
some practical, research-based suggestions
on how to effectively plan and implement
purposeful and engaging mathematical
experiences in the classroom.
While the experiences documented target the
early years of school, many could be adapted
to less formal settings and would therefore be

As we know, mathematics tends to have a
reputation of being a difficult subject to learn.
Children can develop negative attitudes
towards maths from a very young age, and
these attitudes can be detrimental as children
mature and begin to make choices that
sometimes exclude the study of mathematics.
These choices have the potential to limit life
opportunities so it is important that children
are engaged with mathematics through
positive experiences from a very young age. So
what does engagement really mean, and how
can the use of children’s literature help children
to engage with maths?
The word ‘engagement’ is used daily in
educational settings. Often, teachers consider
children to be engaged when they are on
task, following instructions, and looking
‘busy’. However, engagement is much more
than ‘on task’ behaviour. True engagement
is multidimensional, consisting of cognitive,
operative and affective engagement – it is ‘in
task’ behaviour rather than ‘on task’ behaviour.
In terms of mathematics, true engagement
occurs:
• when children are procedurally engaged and
interacting with the task and with each other
(operative engagement)
• when there is an element of cognitive
challenge within the task and children are
reflecting deeply about the mathematics
(cognitive engagement)
• and when children understand that learning
mathematics is worthwhile, valuable and
useful within and beyond the classroom
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Engaging with Maths through Picture Books
FRAMEWORK FOR ENGAGEMENT
WITH MATHEMATICS

Cognitive

Reflectively involved in
deep understanding of
mathematical concepts and
applications, and expertise

Operative

Actively
participating – group
discussions, practical,
relevant activities and
homework tasks

Engagement

Affective

Genuinely valuing –
this learning will be
useful to me in my
life outside the
classroom

Figure 1.1: The coming together of affective,
cognitive and operative engagement results in true
engagement with mathematics.

Children’s literature and engagement
Why use children’s literature as a tool to
engage children with mathematics? Attard
(2012) presented a Framework for Engagement
with Mathematics (FEM), shown in figure 1.2.
This framework illustrates:
1.	How pedagogical relationships between
a teacher and their children form the
foundations for engagement with
mathematics
2.	How the teacher’s pedagogical repertoires
– the practices that occur each day in the
classroom – can promote high engagement
3.	How the combination of relationships and
repertoires leads to child engagement
Many aspects of the FEM framework are
addressed through the variety of lessons
presented here. In particular, the lessons
highlight the use of children’s literature that
promotes a child-centred approach to learning,
provides many opportunities to highlight
the relevance of mathematics and promotes
quality conversation about mathematical
concepts.

In an engaging mathematics classroom,
positive pedagogical relationships exist where:
•	children’s backgrounds and pre-existing
knowledge are acknowledged and
contribute to the learning of others
•	the teacher is aware of each child’s
mathematical abilities and learning needs
• interaction amongst children and between
teacher and children is continuous
•	the teacher models enthusiasm and an
enjoyment of mathematics and has a strong
pedagogical content knowledge
• feedback to children is constructive,
purposeful and timely
In an engaging mathematics classroom,
engaging pedagogical repertoires mean:
• there is substantive conversation
about mathematical concepts and their
applications to life
•	tasks are positive, provide opportunity for all
children to achieve a level of success and are
challenging for all
•	children are provided an element of choice
•	technology is embedded and used to
enhance mathematical understanding
through a child-centred approach to
learning
• the relevance of the mathematics
curriculum is explicitly linked to children’s
lives outside the classroom and empowers
children with the capacity to transform and
reform their lives
•	mathematics lessons regularly include a
variety of tasks that cater to the diverse
needs of learners
Children are engaged with mathematics when:
• mathematics is a subject they enjoy learning
•	they value mathematics learning and see its
relevance in their current and future lives
•	they see connections between the
mathematics learnt at school and the
mathematics used beyond the classroom
Figure 1.2: Framework for Engagement with
Mathematics (Attard 2012)
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Engaging children in mathematics through the use of literature

Linking mathematics to children’s
literature
Engaging children in mathematics through
the use of children’s literature has become
increasingly popular. Reasons for this include
its potential to motivate children, provoke
interest, help children to see connections to
their personal experiences, accommodate
different learning styles and provide a context
for using mathematics to solve problems
(Haury 2001).
According to Schiro (1997, pp. 10–12), the main
benefits for integrating children’s literature into
mathematics lessons are:
• to help children learn mathematical concepts
and skills
• to provide children with a meaningful context
for learning mathematics
• to facilitate children’s development and use of
mathematical language and communication
• to help children learn mathematical problemsolving, reasoning, and thinking
• to provide children with a richer view of the
nature of mathematics
• to provide children with improved attitudes
towards mathematics

This book contains examples of picture
books that can be used as a stimulus for
engaging young children in purposeful
mathematical experiences. The above benefits
are incorporated in the lessons, with a major
focus being for children to learn mathematical
concepts and skills within a meaningful
context. Sharing book experiences has been
shown to particularly assist in mathematical
concept development in the early years
(e.g. van den Heuvel-Panhuizen & van den
Boogaard 2008), and helps to promote
mathematical play, discussion, disposition
towards mathematics, and improved
mathematical achievement (Marston 2010).
Not all picture books are appropriate for
enhancing a mathematics lesson or providing
a stimulus for mathematical discourse.
Literature should not be manipulated to suit
the purpose of the lesson and there should

be an organic relationship between the book
chosen to enhance the lesson and the lesson
itself (Price & Lennon 2009). Furthermore, the
books selected should provide an authentic
and pleasurable reading experience in and
of themselves, and it is essential to read and
appreciate the story before focusing on the
mathematical aspects of the lesson.

A framework for selecting picture
books
Marston (2010, p. 383) developed a framework
for comparing the efficacy of different types
of ‘mathematical’ picture books. These include
books where the mathematical content is:
• perceived to be occurring: these books are
written to entertain and the mathematical
concepts are unintentional and incidental
(e.g. Who’s in the Shed?)
• explicitly occurring: these include counting
books and books which are written in picture
book format to specifically teach or develop
one or more mathematical concepts (e.g. One
Is a Snail Ten Is a Crab)
• embedded: these are picture books that
have been written to entertain but include
purposefully embedded mathematical ideas
(e.g. How Big Is a Foot? )

Marston’s framework contains seven categories
as described in table 1.1, and we have used
it as a guide to ensure the selection rated
strongly against the criteria. While it is not
expected that every book would necessarily
incorporate every element, we are confident
that most of the elements are incorporated in
the books and lessons outlined. The framework
also provides a useful reference point to keep
in mind when selecting other picture books for
the basis of mathematical lessons.
Most of the current resources available on
linking mathematics and literature contain
many suggestions on how this selection might
be done, but lack the pedagogical inspiration
and effectiveness that educators require
when teaching mathematics (Schiro 1997).
To avoid using picture books indiscriminately
in the classroom, Schiro recommends that a
pedagogically sound and effective method
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Engaging with Maths through Picture Books
Table 1.1. Marston framework
Category

Definition

Mathematical content (MC)

The content is visible, displayed with accuracy and authenticity in
mathematical contexts, and provides opportunities for developing
mathematical language

Curriculum content, policies, and
principles (CPP)

Mathematical content is consistent with relevant curricula and reflects
policies of gender equity, cultural and socioeconomic diversity,
inclusiveness, and environmental awareness

Integration of mathematics
content

Mathematical content is linked within and across mathematical strands,
across other disciplines, and with ICT

Mathematical meaning

The text and visual images are presented in authentic contexts; concepts
are developed in an effective, sequential, and interrelated way

Mathematical problem solving
and reasoning

The text and images afford opportunities for problem solving, problem
posing, cooperative strategies, and creative multiple solution paths

Affordance for mathematics
learning

The learning experience is motivating, engaging, and enjoyable, and
promotes positive values and attitudes towards mathematics and
creative intellectual endeavour

Pedagogical implementation

The mathematical content in quality picture books is applicable to a
variety of learning situations

of using children’s literature needs to be
incorporated. To address this, we have used a
consistent planning format in each chapter to
present the lesson structure and sequence.

Planning an effective maths lesson
Planning gives us an opportunity to consider
the careful and important selection of
activities, ICTs, tools, representations, questions
and scaffolding that we might draw on to
maximise child learning opportunities. When
planning any learning experience, we think it is
important to consider the following questions:
• What does the curriculum require us to cover?
• What might the children already know?
• What prior knowledge might they have and is
this accurate?
• How can I create situations where prior
knowledge can be identified?
• How can I address these situations as they
arise?
• How will I know if children’s pre-existing ideas
have been replaced with more robust ideas
that reflect the key ideas we are aiming to
develop?

The lessons incorporate some key components:

1 The key ideas of child learning
These derive from the ‘big ideas’ of
mathematics and address important
mathematical concepts that are key to
understanding mathematics and thus ensure
the focus is on essential mathematical
learning.

2 The Australian curriculum content descriptors
and proficiencies
These are included to demonstrate that both
the content and the proficiencies are being
addressed and to ensure that the content
selected is appropriate for the targeted age
group.

3 Anticipated child responses and/or difficulties
Common misunderstandings or difficulties
that children may encounter are identified to
enable you to plan to scaffold learning and
consider ways in which to challenge erroneous
conceptions.

4 A lesson overview
This provides an overall picture of what the
lesson is focused on and what the children will
be engaged with.
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Engaging children in mathematics through the use of literature
developed using the books as a stimulus.
The following icons are included to make
navigation clear:

5 Resources needed
Any resources that require planning ahead are
identified.

6 Key questions and experiences

‘Big ideas’ in the relevant mathematical
topics

Questioning is a powerful technique in
mathematics teaching and learning and one
that is often underused. Suggestions for
questions to be asked prior to, during and
after the lesson have been included.

?

Developing an understanding of the
particular mathematical topic through
children’s literature

7 The details of the activities children will
undertake
This outlines the learning sequence that
children will engage with during the lessons in
order to develop and demonstrate conceptual
understanding.

8 Opportunities for assessment
Assessment opportunities are included to help
you to evaluate whether or not the key ideas
have been understood.

9 Enabling and extending prompts*
These are provided to facilitate differentiation
of the learning to accommodate a range of
abilities. The prompts might involve varying
the form of representation, the size of the
numbers and/or the number of steps involved
in the problem.

Overview
Chapters 2–9 are based on specific
mathematical topics or concepts and all
follow a similar format. Each begins with an
introduction and an overview of the ‘big ideas’
related to that topic. It is essential that the
teacher has sound content knowledge of the
mathematics being taught and this helps to
identify and address the knowledge that may
be required.
The importance of developing teachers’
pedagogical content knowledge is
acknowledged by including information about
how children learn particular mathematical
concepts and the common misunderstandings
and difficulties they may hold or develop.
Following the ‘theory’, we then present two
lesson plans using two different picture books
that demonstrate how those topics can be

Misconceptions and difficulties

?
?
?
?
?

Where to next?

In each lesson plan we consider each of the
nine lesson components detailed earlier.
We have aimed to strike a balance between
providing enough detail for teachers to use in
their classrooms without being too specific so
that it could only be used for one lesson for
one year level. Our compromise is to provide
lesson plans that could both illustrate the
potential for the use of picture books in a
range of content areas and provide flexibility
across multiple grades with the application of a
little refinement. The extended prompts could
also be used for follow-up lessons, thereby
providing ideas for extending the investigation
further.
Chapter 10 focuses on the proficiency strands,
rather than mathematical content topics.
We wanted to emphasise the importance of
teaching through the proficiencies, and also
to recognise that ICT can be used to enhance
and extend on the literature experience. This
chapter includes some specific examples of
how other resources and media can be used to
engage children, foster mathematical thinking
and, particularly, to develop the proficiencies.
It is hoped that educators of young children
will find that this book stimulates your children’
thinking and mathematical experiences from
an early age, by building strong foundations
for their future enjoyment and success with
mathematics.

* For further information on enabling and extending prompts, see, e.g. Sullivan 2011.
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Engaging with early number
concepts
Introduction
‘One, two, three, four …’
‘How many cups do I need?’
‘She has more than me!’

Whether we are aware of it or not, we talk
and think mathematically all day, every day.
The development of early number concepts
is key to establishing the foundation for
all mathematical knowledge required in
life. Understanding the connectedness of
number with our environment highlights the
importance of making sense of, and engaging
with mathematics. Learning to count and
trusting the accuracy of what we count is
essential for cultivating our addition and
subtraction capabilities.
Early number concepts include classification,
pattern, subitising, conservation, one-to-one
correspondence, comparison, and counting
principles. This chapter provides an overview
of the big ideas associated with teaching
early number, including a description of the
sequence for teaching early number, and
identification of some common early number
difficulties. The two lesson plans illustrate
how the picture books Zoo-ology and SixDinner Sid can be used to enhance children’s
understanding of classification and counting.

Pre-counting skills for early number concepts
There is an impressive background of
knowledge that must occur for a child to
count. The following learning skills for pre- and
early number are not sequential but rather
occur in conjunction with each other. A child
draws on these six pre-counting skills to enact
the counting principles.

Classification
Classification is considered a pre-number
skill. Children do not require a knowledge of
numbers to classify a group of like objects.
As children sort objects they must justify
whether that object matches the classification
of the group, and accept or reject its inclusion.
Classification is essential for counting; in order
to count, we must know what we are counting.
Classification of objects helps us to define the
items for counting. Below, the sea creatures
classified as blue are sorted from the main
group of sea creatures.

Big ideas in early number concepts
1.	Developing early number concepts builds
an awareness that numbers are connected
through varied relationships.
2.	Pre- and early number concepts are a
prerequisite for counting.
3.	Understanding and applying the counting
principles gains access to further
computations skills.

Pattern
Pattern and structure is the basis of virtually
all mathematics (Mulligan & Mitchelmore
2009). Anything that demonstrates regularity
through following a rule or rules is a pattern.
The exploration of pattern helps the learner to
make sense of their environment.
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Engaging in early number concepts
Young children enjoy exploring, making and
noticing patterns (Hunter, Mousley & Perry
2012). They find patterns in geometric shapes,
symmetry, colours, size, arrangements of
objects ... the lists goes on. Exposing children
to patterns builds the connections to abstract
symbolic patterns in number and forming
algebraic generalisations (Reys et al. 2012). (The
concept of pattern is expanded more fully in
chapter 4.)

Conservation
The number of objects does not alter if they
are rearranged in a line, a circle or a triangle,
meaning that the number of objects is
conserved. Through the work of Piaget, we
know a child is able to conserve a number
when they understand that the number of
items in a group does not vary if the group is
arranged and rearranged. This understanding
is dependent on the cognitive level of the child
(Jorgensen & Dole 2011).

ideas of cardinality, part–whole relationships
and quantity (Clements & Sarama 2009).
Most adults can subitise a small group of five
objects before beginning to break the
collection into smaller groups and adding these
groups together (Way 2011). In the two
photographs below, it is typical that the group
of pebbles on the left were easily identifiable as
five without counting or adding them together.
On the other hand, it is likely that when
identifying the group of seven stones on the
right, an adult would have automatically broken
the group into two or three smaller groups and
added these together to arrive at seven.

Subitising is helpful in simple addition, as a
child who can subitise is not required to count
all items before adding.

One-to-one correspondence
Matching each cup with a plate or matching a
number name to each object illustrates one-toone correspondence. It is a significant element
of counting that children learn to match one
object with the correct number name said in
the same, fixed order.
One-to-one correspondence facilities children’s
capability to make comparisons between
groups of objects. It is important to note that
being able to count accurately may not be
indicative of a child’s understanding of one-toone correspondence.

Subitising
Subitising is to instantly know the number
of objects in a collection without needing to
count each object individually. It introduces
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