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IB mission statement
The International Baccalaureate aims to develop inquiring, knowledgeable and caring young people who help to 
create a better and more peaceful world through intercultural understanding and respect.

To this end the organization works with schools, governments and international organizations to develop 
challenging programmes of international education and rigorous assessment.

These programmes encourage students across the world to become active, compassionate and lifelong learners 
who understand that other people, with their differences, can also be right. 

IB learner profile
The aim of all IB programmes is to develop internationally minded people who, recognizing their common 
humanity and shared guardianship of the planet, help to create a better and more peaceful world. 

IB learners strive to be:

Inquirers They develop their natural curiosity. They acquire the skills necessary to conduct inquiry 
and research and show independence in learning. They actively enjoy learning and this 
love of learning will be sustained throughout their lives.

Knowledgeable They explore concepts, ideas and issues that have local and global significance. In so 
doing, they acquire in-depth knowledge and develop understanding across a broad and 
balanced range of disciplines.

Thinkers They exercise initiative in applying thinking skills critically and creatively to recognize 
and approach complex problems, and make reasoned, ethical decisions.

Communicators They understand and express ideas and information confidently and creatively in more 
than one language and in a variety of modes of communication. They work effectively 
and willingly in collaboration with others.

Principled They act with integrity and honesty, with a strong sense of fairness, justice and respect 
for the dignity of the individual, groups and communities. They take responsibility for 
their own actions and the consequences that accompany them.

Open-minded They understand and appreciate their own cultures and personal histories, and are open 
to the perspectives, values and traditions of other individuals and communities. They are 
accustomed to seeking and evaluating a range of points of view, and are willing to grow 
from the experience.

Caring They show empathy, compassion and respect towards the needs and feelings of others. 
They have a personal commitment to service, and act to make a positive difference to the 
lives of others and to the environment.

Risk-takers They approach unfamiliar situations and uncertainty with courage and forethought, 
and have the independence of spirit to explore new roles, ideas and strategies. They are 
brave and articulate in defending their beliefs.

Balanced They understand the importance of intellectual, physical and emotional balance to 
achieve personal well-being for themselves and others. 

Reflective They give thoughtful consideration to their own learning and experience. They are able 
to assess and understand their strengths and limitations in order to support their learning 
and personal development.

© International Baccalaureate Organization 2007
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Introduction to the PYP mathematics scope 
and sequence

The information in this scope and sequence document should be read in conjunction with the mathematics 
subject annex in Making the PYP happen: A curriculum framework for international primary education (2007).

What the PYP believes about learning mathematics
The power of mathematics for describing and analysing the world around us is such that it has become a 
highly effective tool for solving problems. It is also recognized that students can appreciate the intrinsic 
fascination of mathematics and explore the world through its unique perceptions. In the same way that 
students describe themselves as “authors” or “artists”, a school’s programme should also provide students 
with the opportunity to see themselves as “mathematicians”, where they enjoy and are enthusiastic when 
exploring and learning about mathematics.

In the IB Primary Years Programme (PYP), mathematics is also viewed as a vehicle to support inquiry, 
providing a global language through which we make sense of the world around us. It is intended that 
students become competent users of the language of mathematics, and can begin to use it as a way of 
thinking, as opposed to seeing it as a series of facts and equations to be memorized.

How children learn mathematics
It is important that learners acquire mathematical understanding by constructing their own meaning 
through ever-increasing levels of abstraction, starting with exploring their own personal experiences, 
understandings and knowledge. Additionally, it is fundamental to the philosophy of the PYP that, since it is 
to be used in real-life situations, mathematics needs to be taught in relevant, realistic contexts, rather than 
by attempting to impart a fixed body of knowledge directly to students. How children learn mathematics 
can be described using the following stages (see figure 1).

Applying with 
understanding

Transferring 
meaning

Constructing 
meaning

Figure 1
How children learn mathematics



Introduction to the PYP mathematics scope and sequence

Mathematics scope and sequence2

Constructing meaning about mathematics
Learners construct meaning based on their previous experiences and understanding, and by reflecting 
upon their interactions with objects and ideas. Therefore, involving learners in an active learning process, 
where they are provided with possibilities to interact with manipulatives and to engage in conversations 
with others, is paramount to this stage of learning mathematics.

When making sense of new ideas all learners either interpret these ideas to conform to their present 
understanding or they generate a new understanding that accounts for what they perceive to be occurring. 
This construct will continue to evolve as learners experience new situations and ideas, have an opportunity 
to reflect on their understandings and make connections about their learning.

Transferring meaning into symbols
Only when learners have constructed their ideas about a mathematical concept should they attempt 
to transfer this understanding into symbols. Symbolic notation can take the form of pictures, diagrams, 
modelling with concrete objects and mathematical notation. Learners should be given the opportunity to 
describe their understanding using their own method of symbolic notation, then learning to transfer them 
into conventional mathematical notation.

Applying with understanding
Applying with understanding can be viewed as the learners demonstrating and acting on their 
understanding. Through authentic activities, learners should independently select and use appropriate 
symbolic notation to process and record their thinking. These authentic activities should include a range 
of practical hands-on problem-solving activities and realistic situations that provide the opportunity to 
demonstrate mathematical thinking through presented or recorded formats. In this way, learners are able to 
apply their understanding of mathematical concepts as well as utilize mathematical skills and knowledge.

As they work through these stages of learning, students and teachers use certain processes of mathematical 
reasoning.

They use patterns and relationships to analyse the problem situations upon which they are working.

They make and evaluate their own and each other’s ideas.

They use models, facts, properties and relationships to explain their thinking.

They justify their answers and the processes by which they arrive at solutions.

In this way, students validate the meaning they construct from their experiences with mathematical 
situations. By explaining their ideas, theories and results, both orally and in writing, they invite constructive 
feedback and also lay out alternative models of thinking for the class. Consequently, all benefit from this 
interactive process.

Mathematics in a transdisciplinary programme
Wherever possible, mathematics should be taught through the relevant, realistic context of the units of 
inquiry. The direct teaching of mathematics in a unit of inquiry may not always be feasible but, where 
appropriate, prior learning or follow-up activities may be useful to help students make connections between 
the different aspects of the curriculum. Students also need opportunities to identify and reflect on “big 
ideas” within and between the different strands of mathematics, the programme of inquiry and other 
subject areas.

Links to the transdisciplinary themes should be explicitly made, whether or not the mathematics is being 
taught within the programme of inquiry. A developing understanding of these links will contribute to the 
students’ understanding of mathematics in the world and to their understanding of the transdisciplinary 
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theme. The role of inquiry in mathematics is important, regardless of whether it is being taught inside or 
outside the programme of inquiry. However, it should also be recognized that there are occasions when it is 
preferable for students to be given a series of strategies for learning mathematical skills in order to progress 
in their mathematical understanding rather than struggling to proceed.

The structure of the PYP mathematics scope and 
sequence
This scope and sequence aims to provide information for the whole school community of the learning that is 
going on in the subject area of mathematics. It has been designed in recognition that learning mathematics 
is a developmental process and that the phases a learner passes through are not always linear or age related. 
For this reason the content is presented in continuums for each of the five strands of mathematics—data 
handling, measurement, shape and space, pattern and function, and number. For each of the strands there 
is a strand description and a set of overall expectations. The overall expectations provide a summary of 
the understandings and subsequent learning being developed for each phase within a strand.

The content of each continuum has been organized into four phases of development, with each phase 
building upon and complementing the previous phase. The continuums make explicit the conceptual 
understandings that need to be developed at each phase. Evidence of these understandings is described 
in the behaviours or learning outcomes associated with each phase and these learning outcomes relate 
specifically to mathematical concepts, knowledge and skills.

The learning outcomes have been written to reflect the stages a learner goes through when developing 
conceptual understanding in mathematics—constructing meaning, transferring meaning into symbols 
and applying with understanding (see figure 1). To begin with, the learning outcomes identified in 
the constructing meaning stage strongly emphasize the need for students to develop understanding of 
mathematical concepts in order to provide them with a secure base for further learning. In the planning 
process, teachers will need to discuss the ways in which students may demonstrate this understanding. The 
amount of time and experiences dedicated to this stage of learning will vary from student to student.

The learning outcomes in the transferring meaning into symbols stage are more obviously demonstrable 
and observable. The expectation for students working in this stage is that they have demonstrated 
understanding of the underlying concepts before being asked to transfer this meaning into symbols. It is 
acknowledged that, in some strands, symbolic representation will form part of the constructing meaning 
stage. For example, it is difficult to imagine how a student could construct meaning about the way in which 
information is expressed as organized and structured data without having the opportunity to collect and 
represent this data in graphs. In this type of example, perhaps the difference between the two stages is 
that in the transferring meaning into symbols stage the student will be able to demonstrate increased 
independence with decreasing amounts of teacher prompting required for them to make connections. 
Another difference could be that a student’s own symbolic representation may be extended to include 
more conventional methods of symbolic representation.

In the final stage, a number of learning outcomes have been developed to reflect the kind of actions and 
behaviours that students might demonstrate when applying with understanding. It is important to note 
that other forms of application might be in evidence in classrooms where there are authentic opportunities 
for students to make spontaneous connections between the learning that is going on in mathematics and 
other areas of the curriculum and daily life.

When a continuum for a particular strand is observed as a whole, it is clear how the conceptual 
understandings and the associated learning outcomes develop in complexity as they are viewed across the 
phases. In each of the phases, there is also a vertical progression where most learning outcomes identified 
in the constructing meaning stage of the phase are often described as outcomes relating to the transferring 
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meaning into symbols and applying with understanding stages of the same phase. However, on some 
occasions, a mathematical concept is introduced in one phase but students are not expected to apply the 
concept until a later phase. This is a deliberate decision aimed at providing students with adequate time and 
opportunities for the ongoing development of understanding of particular concepts.

Each of the continuums contains a notes section which provides extra information to clarify certain learning 
outcomes and to support planning, teaching and learning of particular concepts.

How to use the PYP mathematics scope and 
sequence
In the course of reviewing the PYP mathematics scope and sequence, a decision was made to provide schools 
with a view of how students construct meaning about mathematics concepts in a more developmental 
way rather than in fixed age bands. Teachers will need to be given time to discuss this introduction and 
accompanying continuums and how they can be used to inform planning, teaching and assessing of 
mathematics in the school. The following points should also be considered in this discussion process.

It is acknowledged that there are earlier and later phases that have not been described in these 
continuums.

Each learner is a unique individual with different life experiences and no two learning pathways are 
the same.

Learners within the same age group will have different proficiency levels and needs; therefore, teachers 
should consider a range of phases when planning mathematics learning experiences for a class.

Learners are likely to display understanding and skills from more than one of the phases at a time. 
Consequently, it is recognized that teachers will interpret this scope and sequence according to the 
needs of their students and their particular teaching situations.

The continuums are not prescriptive tools that assume a learner must attain all the outcomes of a 
particular phase before moving on to the next phase, nor that the learner should be in the same phase 
for each strand.

Each teacher needs to identify the extent to which these factors affect the learner. Plotting a mathematical 
profile for each student is a complex process for PYP teachers. Prior knowledge should therefore never be 
assumed before embarking on the presentation or introduction of a mathematical concept. 

Schools may decide to use and adapt the PYP scope and sequences according to their needs. For example, 
a school may decide to frame their mathematics scope and sequence document around the conceptual 
understandings outlined in the PYP document, but develop other aspects (for example outcomes, indicators, 
benchmarks, standards) differently. Alternatively, they may decide to incorporate the continuums from the 
PYP documents into their existing school documents. Schools need to be mindful of practice C1.23 in the 
IB Programme standards and practices (2005) that states, “If the school adapts, or develops, its own scope 
and sequence documents for each PYP subject area, the level of overall expectation regarding student 
achievement expressed in these documents at least matches that expressed in the PYP scope and sequence 
documents”. To arrive at such a judgment, and given that the overall expectations in the PYP mathematics 
scope and sequence are presented as broad generalities, it is recommended that the entire document be 
read and considered.
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Viewing a unit of inquiry through the lens of 
mathematics
The following diagram shows a sample process for viewing a unit of inquiry through the lens of mathematics. 
This has been developed as an example of how teachers can identify the mathematical concepts, skills and 
knowledge required to successfully engage in the units of inquiry.

Note: It is important that the integrity of a central idea and ensuing inquiry is not jeopardized by a subject-
specific focus too early in the collaborative planning process. Once an inquiry has been planned through to 
identification of learning experiences, it would be appropriate to consider the following process.

Figure 2
Sample processes for viewing a unit of inquiry through the lens of mathematics

Will mathematics inform this unit?

Do aspects of the transdisciplinary theme initially stand out as being mathematics related? 

Will mathematical knowledge, concepts and skills be needed to understand the central idea?

Will mathematical knowledge,  concepts and skills be needed to develop the lines of inquiry within the unit?

What mathematical knowledge, concepts and skills will the students need to be able to engage with and/or 
inquire into the following? (Refer to mathematics scope and sequence documents.)

Central idea

Lines of inquiry

Assessment tasks

Teacher questions, student questions

Learning experiences

In your planning team, list the knowledge, concepts and skills.

What prior knowledge, concepts and skills do the students have that can be utilized and built upon? 

Which stages of understanding are the learners in the class working at—constructing meaning, transferring 
meaning into symbols, or applying with understanding?

How will we know what they have learned? Identify opportunities for assessment.

Decide which aspects can be learned:

within the unit of inquiry (learning through mathematics)

as subject-specific, prior to being used and applied in the context of the inquiry (inquiry into 
mathematics).
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Learning continuums

Data handling
Data handling allows us to make a summary of what we know about the world and to make inferences 
about what we do not know.

Data can be collected, organized, represented and summarized in a variety of ways to highlight 
similarities, differences and trends; the chosen format should illustrate the information without bias 
or distortion.

Probability can be expressed qualitatively by using terms such as “unlikely”, “certain” or “impossible”. It 
can be expressed quantitatively on a numerical scale.

Overall expectations
Phase 1
Learners will develop an understanding of how the collection and organization of information helps to 
make sense of the world. They will sort, describe and label objects by attributes and represent information 
in graphs including pictographs and tally marks. The learners will discuss chance in daily events.

Phase 2
Learners will understand how information can be expressed as organized and structured data and that this 
can occur in a range of ways. They will collect and represent data in different types of graphs, interpreting the 
resulting information for the purpose of answering questions. The learners will develop an understanding 
that some events in daily life are more likely to happen than others and they will identify and describe 
likelihood using appropriate vocabulary.

Phase 3
Learners will continue to collect, organize, display and analyse data, developing an understanding of 
how different graphs highlight different aspects of data more efficiently. They will understand that scale 
can represent different quantities in graphs and that mode can be used to summarize a set of data. The 
learners will make the connection that probability is based on experimental events and can be expressed 
numerically.

Phase 4
Learners will collect, organize and display data for the purposes of valid interpretation and communication. 
They will be able to use the mode, median, mean and range to summarize a set of data. They will create and 
manipulate an electronic database for their own purposes, including setting up spreadsheets and using 
simple formulas to create graphs. Learners will understand that probability can be expressed on a scale (0–1 
or 0%–100%) and that the probability of an event can be predicted theoretically.
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Learning continuum for data handling

Phase 1 Phase 2 Phase 3 Phase 4 

Conceptual understandings
We collect information to make sense of 
the world around us.

Organizing objects and events helps us to 
solve problems.

Events in daily life involve chance.

Conceptual understandings
Information can be expressed as 
organized and structured data.

Objects and events can be organized in 
different ways.

Some events in daily life are more likely to 
happen than others.

Conceptual understandings
Data can be collected, organized, 
displayed and analysed in different ways.

Different graph forms highlight different 
aspects of data more efficiently.

Probability can be based on experimental 
events in daily life.

Probability can be expressed in numerical 
notations.

Conceptual understandings
Data can be presented effectively for valid 
interpretation and communication.

Range, mode, median and mean can be 
used to analyse statistical data.

Probability can be represented on a scale 
between 0–1 or 0%–100%. 

The probability of an event can be 
predicted theoretically.

Learning outcomes
When constructing meaning learners:

understand that sets can be organized 
by different attributes

understand that information about 
themselves and their surroundings 
can be obtained in different ways

discuss chance in daily events 
(impossible, maybe, certain).

Learning outcomes
When constructing meaning learners:

understand that sets can be organized 
by one or more attributes

understand that information about 
themselves and their surroundings 
can be collected and recorded in 
different ways

understand the concept of chance in 
daily events (impossible, less likely, 
maybe, most likely, certain).

Learning outcomes
When constructing meaning learners:

understand that data can be 
collected, displayed and interpreted 
using simple graphs, for example, bar 
graphs, line graphs

understand that scale can represent 
different quantities in graphs

understand that the mode can be 
used to summarize a set of data

understand that one of the purposes 
of a database is to answer questions 
and solve problems

understand that probability is based 
on experimental events.

Learning outcomes
When constructing meaning learners:

understand that different types of 
graphs have special purposes 

understand that the mode, median, 
mean and range can summarize a set 
of data

understand that probability can be 
expressed in scale (0–1) or per cent 
(0%–100%)

understand the difference between 
experimental and theoretical 
probability.

When transferring meaning into 
symbols learners:

represent information through 
pictographs and tally marks

sort and label real objects by 
attributes.

When transferring meaning into 
symbols learners:

collect and represent data in different 
types of graphs, for example, tally 
marks, bar graphs

When transferring meaning into 
symbols learners: 

collect, display and interpret data 
using simple graphs, for example, bar 
graphs, line graphs

identify, read and interpret range and 
scale on graphs

When transferring meaning into 
symbols learners:

collect, display and interpret data in 
circle graphs (pie charts) and line graphs

identify, describe and explain the 
range, mode, median and mean in a 
set of data
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represent the relationship between 
objects in sets using tree, Venn and 
Carroll diagrams

express the chance of an event 
happening using words or phrases 
(impossible, less likely, maybe, most 
likely, certain).

identify the mode of a set of data

use tree diagrams to express 
probability using simple fractions.

set up a spreadsheet using simple 
formulas to manipulate data and to 
create graphs

express probabilities using scale (0–1) 
or per cent (0%–100%).

When applying with understanding 
learners:

create pictographs and tally marks

create living graphs using real objects 
and people*

describe real objects and events by 
attributes.

When applying with understanding 
learners:

collect, display and interpret data for 
the purpose of answering questions

create a pictograph and sample bar 
graph of real objects and interpret 
data by comparing quantities (for 
example, more, fewer, less than, 
greater than)

use tree, Venn and Carroll diagrams to 
explore relationships between data

identify and describe chance in daily 
events (impossible, less likely, maybe, 
most likely, certain).

When applying with understanding 
learners:

design a survey and systematically 
collect, organize and display data in 
pictographs and bar graphs

select appropriate graph form(s) to 
display data

interpret range and scale on graphs

use probability to determine 
mathematically fair and unfair games 
and to explain possible outcomes

express probability using simple 
fractions.

When applying with understanding 
learners:

design a survey and systematically 
collect, record, organize and display 
the data in a bar graph, circle graph, 
line graph

identify, describe and explain the 
range, mode, median and mean in a 
set of data

create and manipulate an electronic 
database for their own purposes

determine the theoretical probability 
of an event and explain why it might 
differ from experimental probability.

Notes
Units of inquiry will be rich in 
opportunities for collecting and 
organizing information. It may be useful 
for the teacher to provide scaffolds, such 
as questions for exploration, and the 
modelling of graphs and diagrams.

*Living graphs refer to data that is 
organized by physically moving and 
arranging students or actual materials 
in such a way as to show and compare 
quantities.

Notes
An increasing number of computer and 
web-based applications are available that 
enable learners to manipulate data in 
order to create graphs.

Students should have a lot of experience 
of organizing data in a variety of ways, 
and of talking about the advantages and 
disadvantages of each. Interpretations of 
data should include the information that 
cannot be concluded as well as that which 
can. It is important to remember that 
the chosen format should illustrate the 
information without bias.

Notes
Using data that has been collected and 
saved is a simple way to begin discussing 
the mode. A further extension of mode is 
to formulate theories about why a certain 
choice is the mode.

Students should have the opportunity 
to use databases, ideally, those created 
using data collected by the students then 
entered into a database by the teacher or 
together.

Notes
A database is a collection of data, where 
the data can be displayed in many forms. 
The data can be changed at any time. A 
spreadsheet is a type of database where 
information is set out in a table. Using 
a common set of data is a good way for 
students to start to set up their own 
databases. A unit of inquiry would be 
an excellent source of common data for 
student practice.
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Measurement
To measure is to attach a number to a quantity using a chosen unit. Since the attributes being measured are 
continuous, ways must be found to deal with quantities that fall between numbers. It is important to know 
how accurate a measurement needs to be or can ever be.

Overall expectations
Phase 1
Learners will develop an understanding of how measurement involves the comparison of objects and the 
ordering and sequencing of events. They will be able to identify, compare and describe attributes of real 
objects as well as describe and sequence familiar events in their daily routine.

Phase 2
Learners will understand that standard units allow us to have a common language to measure and 
describe objects and events, and that while estimation is a strategy that can be applied for approximate 
measurements, particular tools allow us to measure and describe attributes of objects and events with more 
accuracy. Learners will develop these understandings in relation to measurement involving length, mass, 
capacity, money, temperature and time.

Phase 3
Learners will continue to use standard units to measure objects, in particular developing their understanding 
of measuring perimeter, area and volume. They will select and use appropriate tools and units of 
measurement, and will be able to describe measures that fall between two numbers on a scale. The learners 
will be given the opportunity to construct meaning about the concept of an angle as a measure of rotation.

Phase 4
Learners will understand that a range of procedures exists to measure different attributes of objects and 
events, for example, the use of formulas for finding area, perimeter and volume. They will be able to decide 
on the level of accuracy required for measuring and using decimal and fraction notation when precise 
measurements are necessary. To demonstrate their understanding of angles as a measure of rotation, the 
learners will be able to measure and construct angles.
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Shape and space
The regions, paths and boundaries of natural space can be described by shape. An understanding of the 
interrelationships of shape allows us to interpret, understand and appreciate our two-dimensional (2D) and 
three-dimensional (3D) world.

Overall expectations
Phase 1
Learners will understand that shapes have characteristics that can be described and compared. They will 
understand and use common language to describe paths, regions and boundaries of their immediate 
environment.

Phase 2
Learners will continue to work with 2D and 3D shapes, developing the understanding that shapes are 
classified and named according to their properties. They will understand that examples of symmetry and 
transformations can be found in their immediate environment. Learners will interpret, create and use simple 
directions and specific vocabulary to describe paths, regions, positions and boundaries of their immediate 
environment.

Phase 3
Learners will sort, describe and model regular and irregular polygons, developing an understanding of 
their properties. They will be able to describe and model congruency and similarity in 2D shapes. Learners 
will continue to develop their understanding of symmetry, in particular reflective and rotational symmetry. 
They will understand how geometric shapes and associated vocabulary are useful for representing and 
describing objects and events in real-world situations.

Phase 4
Learners will understand the properties of regular and irregular polyhedra. They will understand the 
properties of 2D shapes and understand that 2D representations of 3D objects can be used to visualize 
and solve problems in the real world, for example, through the use of drawing and modelling. Learners will 
develop their understanding of the use of scale (ratio) to enlarge and reduce shapes. They will apply the 
language and notation of bearing to describe direction and position.
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Pattern and function
To identify pattern is to begin to understand how mathematics applies to the world in which we live. The 
repetitive features of patterns can be identified and described as generalized rules called “functions”. This 
builds a foundation for the later study of algebra.

Overall expectations 
Phase 1
Learners will understand that patterns and sequences occur in everyday situations. They will be able to 
identify, describe, extend and create patterns in various ways.

Phase 2
Learners will understand that whole numbers exhibit patterns and relationships that can be observed 
and described, and that the patterns can be represented using numbers and other symbols. As a result, 
learners will understand the inverse relationship between addition and subtraction, and the associative and 
commutative properties of addition. They will be able to use their understanding of pattern to represent 
and make sense of real-life situations and, where appropriate, to solve problems involving addition and 
subtraction.

Phase 3
Learners will analyse patterns and identify rules for patterns, developing the understanding that functions 
describe the relationship or rules that uniquely associate members of one set with members of another 
set. They will understand the inverse relationship between multiplication and division, and the associative 
and commutative properties of multiplication. They will be able to use their understanding of pattern and 
function to represent and make sense of real-life situations and, where appropriate, to solve problems 
involving the four operations.

Phase 4
Learners will understand that patterns can be represented, analysed and generalized using algebraic 
expressions, equations or functions. They will use words, tables, graphs and, where possible, symbolic rules 
to analyse and represent patterns. They will develop an understanding of exponential notation as a way to 
express repeated products, and of the inverse relationship that exists between exponents and roots. The 
students will continue to use their understanding of pattern and function to represent and make sense of 
real-life situations and to solve problems involving the four operations.
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Number
Our number system is a language for describing quantities and the relationships between quantities. For 
example, the value attributed to a digit depends on its place within a base system. 

Numbers are used to interpret information, make decisions and solve problems. For example, the operations 
of addition, subtraction, multiplication and division are related to one another and are used to process 
information in order to solve problems. The degree of precision needed in calculating depends on how the 
result will be used.

Overall expectations
Phase 1
Learners will understand that numbers are used for many different purposes in the real world. They will 
develop an understanding of one-to-one correspondence and conservation of number, and be able to 
count and use number words and numerals to represent quantities. 

Phase 2
Learners will develop their understanding of the base 10 place value system and will model, read, write, 
estimate, compare and order numbers to hundreds or beyond. They will have automatic recall of addition 
and subtraction facts and be able to model addition and subtraction of whole numbers using the appropriate 
mathematical language to describe their mental and written strategies. Learners will have an understanding 
of fractions as representations of whole-part relationships and will be able to model fractions and use 
fraction names in real-life situations. 

Phase 3
Learners will develop the understanding that fractions and decimals are ways of representing whole-part 
relationships and will demonstrate this understanding by modelling equivalent fractions and decimal 
fractions to hundredths or beyond. They will be able to model, read, write, compare and order fractions, and 
use them in real-life situations. Learners will have automatic recall of addition, subtraction, multiplication 
and division facts. They will select, use and describe a range of strategies to solve problems involving 
addition, subtraction, multiplication and division, using estimation strategies to check the reasonableness 
of their answers.

Phase 4
Learners will understand that the base 10 place value system extends infinitely in two directions and will 
be able to model, compare, read, write and order numbers to millions or beyond, as well as model integers.  
They will develop an understanding of ratios. They will understand that fractions, decimals and percentages 
are ways of representing whole-part relationships and will work towards modelling, comparing, reading, 
writing, ordering and converting fractions, decimals and percentages. They will use mental and written 
strategies to solve problems involving whole numbers, fractions and decimals in real-life situations, using a 
range of strategies to evaluate reasonableness of answers.



Learning continuums

Mathematics scope and sequence22

Le
ar

ni
ng

 c
on

ti
nu

um
 fo

r n
um

be
r

Ph
as

e 
1

Ph
as

e 
2

Ph
as

e 
3

Ph
as

e 
4

Co
nc

ep
tu

al
 u

nd
er

st
an

d
in

gs
N

um
be

rs
 a

re
 a

 n
am

in
g 

sy
st

em
.

N
um

be
rs

 c
an

 b
e 

us
ed

 in
 m

an
y 

w
ay

s 
fo

r 
di

ff
er

en
t p

ur
po

se
s 

in
 th

e 
re

al
 w

or
ld

.

N
um

be
rs

 a
re

 c
on

ne
ct

ed
 to

 e
ac

h 
ot

he
r 

th
ro

ug
h 

a 
va

rie
ty

 o
f r

el
at

io
ns

hi
ps

.

M
ak

in
g 

co
nn

ec
tio

ns
 b

et
w

ee
n 

ou
r 

ex
pe

rie
nc

es
 w

ith
 n

um
be

r c
an

 h
el

p 
us

 to
 

de
ve

lo
p 

nu
m

be
r s

en
se

.

Co
nc

ep
tu

al
 u

nd
er

st
an

d
in

gs
Th

e 
ba

se
 1

0 
pl

ac
e 

va
lu

e 
sy

st
em

 is
 u

se
d 

to
 re

pr
es

en
t n

um
be

rs
 a

nd
 n

um
be

r 
re

la
tio

ns
hi

ps
.

Fr
ac

tio
ns

 a
re

 w
ay

s 
of

 re
pr

es
en

tin
g 

w
ho

le
-

pa
rt

 re
la

tio
ns

hi
ps

.

Th
e 

op
er

at
io

ns
 o

f a
dd

iti
on

, s
ub

tr
ac

tio
n,

 
m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 a
re

 re
la

te
d 

to
 e

ac
h 

ot
he

r a
nd

 a
re

 u
se

d 
to

 p
ro

ce
ss

 
in

fo
rm

at
io

n 
to

 s
ol

ve
 p

ro
bl

em
s.

N
um

be
r o

pe
ra

tio
ns

 c
an

 b
e 

m
od

el
le

d 
in

 a
 

va
rie

ty
 o

f w
ay

s.

Th
er

e 
ar

e 
m

an
y 

m
en

ta
l m

et
ho

ds
 th

at
 c

an
 

be
 a

pp
lie

d 
fo

r e
xa

ct
 a

nd
 a

pp
ro

xi
m

at
e 

co
m

pu
ta

tio
ns

.

Co
nc

ep
tu

al
 u

nd
er

st
an

d
in

gs
Th

e 
ba

se
 1

0 
pl

ac
e 

va
lu

e 
sy

st
em

 c
an

 b
e 

ex
te

nd
ed

 to
 re

pr
es

en
t m

ag
ni

tu
de

.

Fr
ac

tio
ns

 a
nd

 d
ec

im
al

s 
ar

e 
w

ay
s 

of
 

re
pr

es
en

tin
g 

w
ho

le
-p

ar
t r

el
at

io
ns

hi
ps

.

Th
e 

op
er

at
io

ns
 o

f a
dd

iti
on

, s
ub

tr
ac

tio
n,

 
m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 a
re

 re
la

te
d 

to
 e

ac
h 

ot
he

r a
nd

 a
re

 u
se

d 
to

 p
ro

ce
ss

 
in

fo
rm

at
io

n 
to

 s
ol

ve
 p

ro
bl

em
s.

Ev
en

 c
om

pl
ex

 o
pe

ra
tio

ns
 c

an
 b

e 
m

od
el

le
d 

in
 a

 v
ar

ie
ty

 o
f w

ay
s,

 fo
r 

ex
am

pl
e,

 a
n 

al
go

rit
hm

 is
 a

 w
ay

 to
 

re
pr

es
en

t a
n 

op
er

at
io

n.

Co
nc

ep
tu

al
 u

nd
er

st
an

d
in

gs
Th

e 
ba

se
 1

0 
pl

ac
e 

va
lu

e 
sy

st
em

 e
xt

en
ds

 
in

fin
ite

ly
 in

 tw
o 

di
re

ct
io

ns
.

Fr
ac

tio
ns

, d
ec

im
al

 fr
ac

tio
ns

 a
nd

 
pe

rc
en

ta
ge

s 
ar

e 
w

ay
s 

of
 re

pr
es

en
tin

g 
w

ho
le

-p
ar

t r
el

at
io

ns
hi

ps
.

Fo
r f

ra
ct

io
na

l a
nd

 d
ec

im
al

 c
om

pu
ta

tio
n,

 
th

e 
id

ea
s 

de
ve

lo
pe

d 
fo

r w
ho

le
-n

um
be

r 
co

m
pu

ta
tio

n 
ca

n 
ap

pl
y.

Ra
tio

s 
ar

e 
a 

co
m

pa
ris

on
 o

f t
w

o 
nu

m
be

rs
 

or
 q

ua
nt

iti
es

.

Le
ar

ni
ng

 o
ut

co
m

es
W

he
n 

co
ns

tr
uc

ti
ng

 m
ea

ni
ng

 le
ar

ne
rs

:

un
de

rs
ta

nd
 o

ne
-t

o-
on

e 
co

rr
es

po
nd

en
ce

 

un
de

rs
ta

nd
 th

at
, f

or
 a

 s
et

 o
f o

bj
ec

ts
, 

th
e 

nu
m

be
r n

am
e 

of
 th

e 
la

st
 o

bj
ec

t 
co

un
te

d 
de

sc
rib

es
 th

e 
qu

an
tit

y 
of

 th
e 

w
ho

le
 s

et

un
de

rs
ta

nd
 th

at
 n

um
be

rs
 c

an
 

be
 c

on
st

ru
ct

ed
 in

 m
ul

tip
le

 w
ay

s,
 

fo
r e

xa
m

pl
e,

 b
y 

co
m

bi
ni

ng
 a

nd
 

pa
rt

iti
on

in
g

un
de

rs
ta

nd
 c

on
se

rv
at

io
n 

of
 n

um
be

r*

un
de

rs
ta

nd
 th

e 
re

la
tiv

e 
m

ag
ni

tu
de

 o
f 

w
ho

le
 n

um
be

rs

re
co

gn
iz

e 
gr

ou
ps

 o
f z

er
o 

to
 fi

ve
 

ob
je

ct
s 

w
ith

ou
t c

ou
nt

in
g 

(s
ub

iti
zi

ng
)

Le
ar

ni
ng

 o
ut

co
m

es
W

he
n 

co
ns

tr
uc

ti
ng

 m
ea

ni
ng

 le
ar

ne
rs

:

m
od

el
 n

um
be

rs
 to

 h
un

dr
ed

s 
or

 
be

yo
nd

 u
si

ng
 th

e 
ba

se
 1

0 
pl

ac
e 

va
lu

e 
sy

st
em

**

es
tim

at
e 

qu
an

tit
ie

s 
to

 1
00

 o
r b

ey
on

d 

m
od

el
 s

im
pl

e 
fr

ac
tio

n 
re

la
tio

ns
hi

ps

us
e 

th
e 

la
ng

ua
ge

 o
f a

dd
iti

on
 a

nd
 

su
bt

ra
ct

io
n,

 fo
r e

xa
m

pl
e,

 a
dd

, t
ak

e 
aw

ay
, p

lu
s,

 m
in

us
, s

um
, d

iff
er

en
ce

m
od

el
 a

dd
iti

on
 a

nd
 s

ub
tr

ac
tio

n 
of

 
w

ho
le

 n
um

be
rs

de
ve

lo
p 

st
ra

te
gi

es
 fo

r m
em

or
iz

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

nu
m

be
r 

fa
ct

s

es
tim

at
e 

su
m

s 
an

d 
di

ff
er

en
ce

s

Le
ar

ni
ng

 o
ut

co
m

es
W

he
n 

co
ns

tr
uc

ti
ng

 m
ea

ni
ng

 le
ar

ne
rs

:

m
od

el
 n

um
be

rs
 to

 th
ou

sa
nd

s 
or

 
be

yo
nd

 u
si

ng
 th

e 
ba

se
 1

0 
pl

ac
e 

va
lu

e 
sy

st
em

m
od

el
 e

qu
iv

al
en

t f
ra

ct
io

ns

us
e 

th
e 

la
ng

ua
ge

 o
f f

ra
ct

io
ns

, f
or

 
ex

am
pl

e,
 n

um
er

at
or

, d
en

om
in

at
or

m
od

el
 d

ec
im

al
 fr

ac
tio

ns
 to

 
hu

nd
re

dt
hs

 o
r b

ey
on

d

m
od

el
 m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 o
f 

w
ho

le
 n

um
be

rs
 

us
e 

th
e 

la
ng

ua
ge

 o
f m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

, f
or

 e
xa

m
pl

e,
 fa

ct
or

, 
m

ul
tip

le
, p

ro
du

ct
, q

uo
tie

nt
, p

rim
e 

nu
m

be
rs

, c
om

po
si

te
 n

um
be

r

Le
ar

ni
ng

 o
ut

co
m

es
W

he
n 

co
ns

tr
uc

ti
ng

 m
ea

ni
ng

 le
ar

ne
rs

:

m
od

el
 n

um
be

rs
 to

 m
ill

io
ns

 o
r b

ey
on

d 
us

in
g 

th
e 

ba
se

 1
0 

pl
ac

e 
va

lu
e 

sy
st

em
 

m
od

el
 ra

tio
s 

m
od

el
 in

te
ge

rs
 in

 a
pp

ro
pr

ia
te

 
co

nt
ex

ts

m
od

el
 e

xp
on

en
ts

 a
nd

 s
qu

ar
e 

ro
ot

s 

m
od

el
 im

pr
op

er
 fr

ac
tio

ns
 a

nd
 m

ix
ed

 
nu

m
be

rs

si
m

pl
ify

 fr
ac

tio
ns

 u
si

ng
 m

an
ip

ul
at

iv
es

m
od

el
 d

ec
im

al
 fr

ac
tio

ns
 to

 
th

ou
sa

nd
th

s 
or

 b
ey

on
d

m
od

el
 p

er
ce

nt
ag

es

un
de

rs
ta

nd
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
fr

ac
tio

ns
, d

ec
im

al
s 

an
d 

pe
rc

en
ta

ge
s



Learning continuums

Mathematics scope and sequence 23

un
de

rs
ta

nd
 w

ho
le

-p
ar

t r
el

at
io

ns
hi

ps
 

us
e 

th
e 

la
ng

ua
ge

 o
f m

at
he

m
at

ic
s 

to
 c

om
pa

re
 q

ua
nt

iti
es

, f
or

 e
xa

m
pl

e,
 

m
or

e,
 le

ss
, f

irs
t, 

se
co

nd
.

un
de

rs
ta

nd
 s

itu
at

io
ns

 th
at

 in
vo

lv
e 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on

m
od

el
 a

dd
iti

on
 a

nd
 s

ub
tr

ac
tio

n 
of

 
fr

ac
tio

ns
 w

ith
 th

e 
sa

m
e 

de
no

m
in

at
or

.

m
od

el
 a

dd
iti

on
 a

nd
 s

ub
tr

ac
tio

n 
of

 fr
ac

tio
ns

 w
ith

 re
la

te
d 

de
no

m
in

at
or

s*
**

m
od

el
 a

dd
iti

on
 a

nd
 s

ub
tr

ac
tio

n 
of

 
de

ci
m

al
s.

m
od

el
 a

dd
iti

on
, s

ub
tr

ac
tio

n,
 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 o

f f
ra

ct
io

ns

m
od

el
 a

dd
iti

on
, s

ub
tr

ac
tio

n,
 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 o

f 
de

ci
m

al
s.

W
he

n 
tr

an
sf

er
ri

ng
 m

ea
ni

ng
 in

to
 

sy
m

b
ol

s 
le

ar
ne

rs
: 

co
nn

ec
t n

um
be

r n
am

es
 a

nd
 

nu
m

er
al

s 
to

 th
e 

qu
an

tit
ie

s 
th

ey
 

re
pr

es
en

t.

W
he

n 
tr

an
sf

er
ri

ng
 m

ea
ni

ng
 in

to
 

sy
m

b
ol

s 
le

ar
ne

rs
:

re
ad

 a
nd

 w
rit

e 
w

ho
le

 n
um

be
rs

 u
p 

to
 

hu
nd

re
ds

 o
r b

ey
on

d

re
ad

, w
rit

e,
 c

om
pa

re
 a

nd
 o

rd
er

 
ca

rd
in

al
 a

nd
 o

rd
in

al
 n

um
be

rs

de
sc

rib
e 

m
en

ta
l a

nd
 w

rit
te

n 
st

ra
te

gi
es

 fo
r a

dd
in

g 
an

d 
su

bt
ra

ct
in

g 
tw

o-
di

gi
t n

um
be

rs
.

W
he

n 
tr

an
sf

er
ri

ng
 m

ea
ni

ng
 in

to
 

sy
m

b
ol

s 
le

ar
ne

rs
: 

re
ad

, w
rit

e,
 c

om
pa

re
 a

nd
 o

rd
er

 w
ho

le
 

nu
m

be
rs

 u
p 

to
 th

ou
sa

nd
s 

or
 b

ey
on

d

de
ve

lo
p 

st
ra

te
gi

es
 fo

r m
em

or
iz

in
g 

ad
di

tio
n,

 s
ub

tr
ac

tio
n,

 m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 n

um
be

r f
ac

ts
 

re
ad

, w
rit

e,
 c

om
pa

re
 a

nd
 o

rd
er

 
fr

ac
tio

ns

re
ad

 a
nd

 w
rit

e 
eq

ui
va

le
nt

 fr
ac

tio
ns

re
ad

, w
rit

e,
 c

om
pa

re
 a

nd
 o

rd
er

 
fr

ac
tio

ns
 to

 h
un

dr
ed

th
s 

or
 b

ey
on

d

de
sc

rib
e 

m
en

ta
l a

nd
 w

rit
te

n 
st

ra
te

gi
es

 fo
r m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

.

W
he

n 
tr

an
sf

er
ri

ng
 m

ea
ni

ng
 in

to
 

sy
m

b
ol

s 
le

ar
ne

rs
: 

re
ad

, w
rit

e,
 c

om
pa

re
 a

nd
 o

rd
er

 w
ho

le
 

nu
m

be
rs

 u
p 

to
 m

ill
io

ns
 o

r b
ey

on
d

re
ad

 a
nd

 w
rit

e 
ra

tio
s

re
ad

 a
nd

 w
rit

e 
in

te
ge

rs
 in

 a
pp

ro
pr

ia
te

 
co

nt
ex

ts

re
ad

 a
nd

 w
rit

e 
ex

po
ne

nt
s 

an
d 

sq
ua

re
 

ro
ot

s 

co
nv

er
t i

m
pr

op
er

 fr
ac

tio
ns

 to
 m

ix
ed

 
nu

m
be

rs
 a

nd
 v

ic
e 

ve
rs

a

si
m

pl
ify

 fr
ac

tio
ns

 in
 m

en
ta

l a
nd

 
w

rit
te

n 
fo

rm

re
ad

, w
rit

e,
 c

om
pa

re
 a

nd
 o

rd
er

 
de

ci
m

al
 fr

ac
tio

ns
 to

 th
ou

sa
nd

th
s 

or
 

be
yo

nd

re
ad

, w
rit

e,
 c

om
pa

re
 a

nd
 o

rd
er

 
pe

rc
en

ta
ge

s

co
nv

er
t b

et
w

ee
n 

fr
ac

tio
ns

, d
ec

im
al

s 
an

d 
pe

rc
en

ta
ge

s.

W
he

n 
ap

p
ly

in
g 

w
it

h 
un

d
er

st
an

d
in

g 
le

ar
ne

rs
:

co
un

t t
o 

de
te

rm
in

e 
th

e 
nu

m
be

r o
f 

ob
je

ct
s 

in
 a

 s
et

us
e 

nu
m

be
r w

or
ds

 a
nd

 n
um

er
al

s 
to

 re
pr

es
en

t q
ua

nt
iti

es
 in

 re
al

-li
fe

 
si

tu
at

io
ns

W
he

n 
ap

p
ly

in
g 

w
it

h 
un

d
er

st
an

d
in

g 
le

ar
ne

rs
:

us
e 

w
ho

le
 n

um
be

rs
 u

p 
to

 h
un

dr
ed

s 
or

 
be

yo
nd

 in
 re

al
-li

fe
 s

itu
at

io
ns

us
e 

ca
rd

in
al

 a
nd

 o
rd

in
al

 n
um

be
rs

 in
 

re
al

-li
fe

 s
itu

at
io

ns

W
he

n 
ap

p
ly

in
g 

w
it

h 
un

d
er

st
an

d
in

g 
le

ar
ne

rs
:

us
e 

w
ho

le
 n

um
be

rs
 u

p 
to

 th
ou

sa
nd

s 
or

 b
ey

on
d 

in
 re

al
-li

fe
 s

itu
at

io
ns

us
e 

fa
st

 re
ca

ll 
of

 m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 n

um
be

r f
ac

ts
 in

 re
al

-li
fe

 
si

tu
at

io
ns

W
he

n 
ap

p
ly

in
g 

w
it

h 
un

d
er

st
an

d
in

g 
le

ar
ne

rs
:

us
e 

w
ho

le
 n

um
be

rs
 u

p 
to

 m
ill

io
ns

 o
r 

be
yo

nd
 in

 re
al

-li
fe

 s
itu

at
io

ns

us
e 

ra
tio

s 
in

 re
al

-li
fe

 s
itu

at
io

ns

us
e 

in
te

ge
rs

 in
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al
-li

fe
 s

itu
at

io
ns
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us
e 

th
e 

la
ng

ua
ge

 o
f m

at
he

m
at

ic
s 

to
 c

om
pa

re
 q

ua
nt

iti
es

 in
 re

al
-li

fe
 

si
tu

at
io

ns
, f

or
 e

xa
m

pl
e,

 m
or

e,
 le

ss
, 

fir
st

, s
ec

on
d

su
bi

tiz
e 

in
 re

al
-li

fe
 s

itu
at

io
ns

us
e 

si
m

pl
e 

fr
ac

tio
n 

na
m

es
 in

 re
al

-li
fe

 
si

tu
at

io
ns

.

us
e 

fa
st

 re
ca

ll 
of

 a
dd

iti
on

 a
nd

 
su

bt
ra

ct
io

n 
nu

m
be

r f
ac

ts
 in

 re
al

-li
fe

 
si

tu
at

io
ns

us
e 

fr
ac

tio
ns

 in
 re

al
-li

fe
 s

itu
at

io
ns

us
e 

m
en

ta
l a

nd
 w

rit
te

n 
st

ra
te

gi
es

 fo
r 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

of
 tw

o-
di

gi
t n

um
be

rs
 o

r b
ey

on
d 

in
 re

al
-li

fe
 

si
tu

at
io

ns

se
le

ct
 a

n 
ap

pr
op

ria
te

 m
et

ho
d 

fo
r 

so
lv

in
g 

a 
pr

ob
le

m
, f

or
 e

xa
m

pl
e,

 
m

en
ta

l e
st

im
at

io
n,

 m
en

ta
l o

r w
rit

te
n 

st
ra

te
gi

es
, o

r b
y 

us
in

g 
a 

ca
lc

ul
at

or

us
e 

st
ra

te
gi

es
 to

 e
va

lu
at

e 
th

e 
re

as
on

ab
le

ne
ss

 o
f a

ns
w

er
s.

us
e 

de
ci

m
al

 fr
ac

tio
ns

 in
 re

al
-li

fe
 

si
tu

at
io

ns

us
e 

m
en

ta
l a

nd
 w

rit
te

n 
st

ra
te

gi
es

 fo
r 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 in

 re
al

-li
fe

 
si

tu
at

io
ns

se
le

ct
 a

n 
ef

fic
ie

nt
 m

et
ho

d 
fo

r 
so

lv
in

g 
a 

pr
ob

le
m

, f
or

 e
xa

m
pl

e,
 

m
en

ta
l e

st
im

at
io

n,
 m

en
ta

l o
r w

rit
te

n 
st

ra
te

gi
es

, o
r b

y 
us

in
g 

a 
ca

lc
ul

at
or

 

us
e 

st
ra

te
gi

es
 to

 e
va

lu
at

e 
th

e 
re

as
on

ab
le

ne
ss

 o
f a

ns
w

er
s 

ad
d 

an
d 

su
bt

ra
ct

 fr
ac

tio
ns

 w
ith

 
re

la
te

d 
de

no
m

in
at

or
s 

in
 re

al
-li

fe
 

si
tu

at
io

ns

ad
d 

an
d 

su
bt

ra
ct

 d
ec

im
al

s 
in

 re
al

-li
fe

 
si

tu
at

io
ns

, i
nc

lu
di

ng
 m

on
ey

es
tim

at
e 

su
m

, d
iff

er
en

ce
, p

ro
du

ct
 

an
d 

qu
ot

ie
nt

 in
 re

al
-li

fe
 s

itu
at

io
ns

, 
in

cl
ud

in
g 

fr
ac

tio
ns

 a
nd

 d
ec

im
al

s.

co
nv

er
t i

m
pr

op
er

 fr
ac

tio
ns

 to
 m

ix
ed

 
nu

m
be

rs
 a

nd
 v

ic
e 

ve
rs

a 
in

 re
al

-li
fe

 
si

tu
at

io
ns

si
m

pl
ify

 fr
ac

tio
ns

 in
 c

om
pu

ta
tio

n 
an

sw
er

s

us
e 

fr
ac

tio
ns

, d
ec

im
al

s 
an

d 
pe

rc
en

ta
ge

s 
in

te
rc

ha
ng

ea
bl

y 
in

 re
al

-
lif

e 
si

tu
at

io
ns

se
le

ct
 a

nd
 u

se
 a

n 
ap

pr
op

ria
te

 
se

qu
en

ce
 o

f o
pe

ra
tio

ns
 to

 s
ol

ve
 w

or
d 

pr
ob

le
m

s 

se
le

ct
 a

n 
ef

fic
ie

nt
 m

et
ho

d 
fo

r s
ol

vi
ng

 
a 

pr
ob

le
m

: m
en

ta
l e

st
im

at
io

n,
 m

en
ta

l 
co

m
pu

ta
tio

n,
 w

rit
te

n 
al

go
rit

hm
s,

 b
y 

us
in

g 
a 

ca
lc

ul
at

or
 

us
e 

st
ra

te
gi

es
 to

 e
va

lu
at

e 
th

e 
re

as
on

ab
le

ne
ss

 o
f a

ns
w

er
s 

us
e 

m
en

ta
l a

nd
 w

rit
te

n 
st

ra
te

gi
es

 fo
r 

ad
di

ng
, s

ub
tr

ac
tin

g,
 m

ul
tip

ly
in

g 
an

d 
di

vi
di

ng
 fr

ac
tio

ns
 a

nd
 d

ec
im

al
s 

in
 

re
al

-li
fe

 s
itu

at
io

ns

es
tim

at
e 

an
d 

m
ak

e 
ap

pr
ox

im
at

io
ns

 in
 

re
al

-li
fe

 s
itu

at
io

ns
 in

vo
lv

in
g 

fr
ac

tio
ns

, 
de

ci
m

al
s 

an
d 

pe
rc

en
ta

ge
s.
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N
ot

es
*T

o 
co

ns
er

ve
, i

n 
m

at
he

m
at

ic
al

 te
rm

s,
 

m
ea

ns
 th

e 
am

ou
nt

 s
ta

ys
 th

e 
sa

m
e 

re
ga

rd
le

ss
 o

f t
he

 a
rr

an
ge

m
en

t. 

Le
ar

ne
rs

 w
ho

 h
av

e 
be

en
 e

nc
ou

ra
ge

d 
to

 s
el

ec
t t

he
ir 

ow
n 

ap
pa

ra
tu

s 
an

d 
m

et
ho

ds
, a

nd
 w

ho
 b

ec
om

e 
ac

cu
st

om
ed

 
to

 d
is

cu
ss

in
g 

an
d 

qu
es

tio
ni

ng
 th

ei
r 

w
or

k,
 w

ill
 h

av
e 

co
nf

id
en

ce
 in

 lo
ok

in
g 

fo
r 

al
te

rn
at

iv
e 

ap
pr

oa
ch

es
 w

he
n 

an
 in

iti
al

 
at

te
m

pt
 is

 u
ns

uc
ce

ss
fu

l.

Es
tim

at
io

n 
is

 a
 s

ki
ll 

th
at

 w
ill

 d
ev

el
op

 
w

ith
 e

xp
er

ie
nc

e 
an

d 
w

ill
 h

el
p 

ch
ild

re
n 

ga
in

 a
 “f

ee
l”

 fo
r n

um
be

rs
. C

hi
ld

re
n 

m
us

t 
be

 g
iv

en
 th

e 
op

po
rt

un
it

y 
to

 c
he

ck
 th

ei
r 

es
tim

at
es

 s
o 

th
at

 th
ey

 a
re

 a
bl

e 
to

 fu
rt

he
r 

re
fin

e 
an

d 
im

pr
ov

e 
th

ei
r e

st
im

at
io

n 
sk

ill
s.

Th
er

e 
ar

e 
m

an
y 

op
po

rt
un

iti
es

 in
 th

e 
un

its
 

of
 in

qu
ir

y 
an

d 
du

rin
g 

th
e 

sc
ho

ol
 d

ay
 fo

r 
st

ud
en

ts
 to

 p
ra

ct
is

e 
an

d 
ap

pl
y 

nu
m

be
r 

co
nc

ep
ts

 a
ut

he
nt

ic
al

ly
. 

N
ot

es
**

M
od

el
lin

g 
in

vo
lv

es
 u

si
ng

 c
on

cr
et

e 
m

at
er

ia
ls

 to
 re

pr
es

en
t n

um
be

rs
 o

r 
nu

m
be

r o
pe

ra
tio

ns
, f

or
 e

xa
m

pl
e,

 th
e 

us
e 

of
 p

at
te

rn
 b

lo
ck

s 
or

 fr
ac

tio
n 

pi
ec

es
 to

 
re

pr
es

en
t f

ra
ct

io
ns

 a
nd

 th
e 

us
e 

of
 b

as
e 

10
 

bl
oc

ks
 to

 re
pr

es
en

t n
um

be
r o

pe
ra

tio
ns

. 

St
ud

en
ts

 n
ee

d 
to

 u
se

 n
um

be
rs

 in
 

m
an

y 
si

tu
at

io
ns

 in
 o

rd
er

 to
 a

pp
ly

 th
ei

r 
un

de
rs

ta
nd

in
g 

to
 n

ew
 s

itu
at

io
ns

. I
n 

ad
di

tio
n 

to
 th

e 
un

its
 o

f i
nq

ui
ry

, c
hi

ld
re

n’
s 

lit
er

at
ur

e 
al

so
 p

ro
vi

de
s 

ric
h 

op
po

rt
un

iti
es

 
fo

r d
ev

el
op

in
g 

nu
m

be
r c

on
ce

pt
s.

To
 b

e 
us

ef
ul

, a
dd

iti
on

 a
nd

 s
ub

tr
ac

tio
n 

fa
ct

s 
ne

ed
 to

 b
e 

re
ca

lle
d 

au
to

m
at

ic
al

ly
. 

Re
se

ar
ch

 c
le

ar
ly

 in
di

ca
te

s 
th

at
 th

er
e 

ar
e 

m
or

e 
ef

fe
ct

iv
e 

w
ay

s 
to

 d
o 

th
is

 th
an

 “d
ril

l 
an

d 
pr

ac
tic

e”
. A

bo
ve

 a
ll,

 it
 h

el
ps

 to
 h

av
e 

st
ra

te
gi

es
 fo

r w
or

ki
ng

 th
em

 o
ut

. C
ou

nt
in

g 
on

, u
si

ng
 d

ou
bl

es
 a

nd
 u

si
ng

 1
0s

 a
re

 g
oo

d 
st

ra
te

gi
es

, a
lth

ou
gh

 le
ar

ne
rs

 fr
eq

ue
nt

ly
 

in
ve

nt
 m

et
ho

ds
 th

at
 w

or
k 

eq
ua

lly
 w

el
l f

or
 

th
em

se
lv

es
. 

D
iff

ic
ul

tie
s 

w
ith

 fr
ac

tio
ns

 c
an

 a
ris

e 
w

he
n 

fr
ac

tio
na

l n
ot

at
io

n 
is

 in
tr

od
uc

ed
 b

ef
or

e 
st

ud
en

ts
 h

av
e 

fu
lly

 c
on

st
ru

ct
ed

 m
ea

ni
ng

 
ab

ou
t f

ra
ct

io
n 

co
nc

ep
ts

. 

N
ot

es
M

od
el

lin
g 

us
in

g 
m

an
ip

ul
at

iv
es

 p
ro

vi
de

s 
a 

va
lu

ab
le

 s
ca

ff
ol

d 
fo

r c
on

st
ru

ct
in

g 
m

ea
ni

ng
 a

bo
ut

 m
at

he
m

at
ic

al
 

co
nc

ep
ts

. T
he

re
 s

ho
ul

d 
be

 re
gu

la
r 

op
po

rt
un

iti
es

 fo
r l

ea
rn

er
s 

to
 w

or
k 

w
ith

 a
 ra

ng
e 

of
 m

an
ip

ul
at

iv
es

 a
nd

 to
 

di
sc

us
s 

an
d 

ne
go

tia
te

 th
ei

r d
ev

el
op

in
g 

un
de

rs
ta

nd
in

gs
 w

ith
 o

th
er

s.

**
*E

xa
m

pl
es

 o
f r

el
at

ed
 d

en
om

in
at

or
s 

in
cl

ud
e 

ha
lv

es
, q

ua
rt

er
s 

(fo
ur

th
s)

 a
nd

 
ei

gh
th

s.
 T

he
se

 c
an

 b
e 

m
od

el
le

d 
ea

si
ly

 b
y 

fo
ld

in
g 

st
rip

s 
or

 s
qu

ar
es

 o
f p

ap
er

. 

Th
e 

in
te

rp
re

ta
tio

n 
an

d 
m

ea
ni

ng
 o

f 
re

m
ai

nd
er

s 
ca

n 
ca

us
e 

di
ff

ic
ul

ty
 fo

r 
so

m
e 

le
ar

ne
rs

. T
hi

s 
is

 e
sp

ec
ia

lly
 tr

ue
 if

 
ca

lc
ul

at
or

s 
ar

e 
be

in
g 

us
ed

. F
or

 e
xa

m
pl

e,
 

67
 ÷

 4
 =

 1
6.

75
. T

hi
s 

ca
n 

al
so

 b
e 

sh
ow

n 
as

 1
6¾

 o
r 1

6 
r3

. L
ea

rn
er

s 
ne

ed
 p

ra
ct

ic
e 

in
 p

ro
du

ci
ng

 a
pp

ro
pr

ia
te

 a
ns

w
er

s 
w

he
n 

us
in

g 
re

m
ai

nd
er

s.
 F

or
 e

xa
m

pl
e,

 fo
r a

 
sc

ho
ol

 tr
ip

 w
ith

 2
5 

st
ud

en
ts

, o
nl

y 
bu

se
s 

th
at

 c
ar

ry
 2

0 
st

ud
en

ts
 a

re
 a

va
ila

bl
e.

 A
 

re
m

ai
nd

er
 c

ou
ld

 n
ot

 b
e 

le
ft

 b
eh

in
d,

 s
o 

an
ot

he
r b

us
 w

ou
ld

 b
e 

re
qu

ire
d!

Ca
lc

ul
at

or
 s

ki
lls

 m
us

t n
ot

 b
e 

ig
no

re
d.

 
A

ll 
an

sw
er

s 
sh

ou
ld

 b
e 

ch
ec

ke
d 

fo
r t

he
ir 

re
as

on
ab

le
ne

ss
.

By
 re

fle
ct

in
g 

on
 a

nd
 re

co
rd

in
g 

th
ei

r 
fin

di
ng

s 
in

 m
at

he
m

at
ic

s 
le

ar
ni

ng
 lo

gs
, 

st
ud

en
ts

 b
eg

in
 to

 n
ot

ic
e 

pa
tt

er
ns

 in
 th

e 
nu

m
be

rs
 th

at
 w

ill
 fu

rt
he

r d
ev

el
op

 th
ei

r 
un

de
rs

ta
nd

in
g.

N
ot

es
It 

is
 n

ot
 p

ra
ct

ic
al

 to
 c

on
tin

ue
 to

 d
ev

el
op

 
an

d 
us

e 
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se
 1

0 
m

at
er

ia
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 b
ey

on
d 

1,
00

0.
 

Le
ar

ne
rs

 s
ho

ul
d 

ha
ve

 li
tt

le
 d

iff
ic

ul
ty

 in
 

ex
te

nd
in

g 
th

e 
pl

ac
e 

va
lu

e 
sy

st
em

 o
nc

e 
th

ey
 h

av
e 

un
de

rs
to

od
 th

e 
gr

ou
pi

ng
 

pa
tt

er
n 

up
 to

 1
,0

00
. T

he
re

 a
re

 a
 n

um
be

r 
of

 w
eb

si
te

s 
w

he
re

 v
irt

ua
l m

an
ip

ul
at

iv
es

 
ca

n 
be

 u
til

iz
ed

 fo
r w

or
ki

ng
 w

ith
 la

rg
er

 
nu

m
be

rs
.

Es
tim

at
io

n 
pl

ay
s 

a 
ke

y 
ro

le
 in

 c
he

ck
in

g 
th

e 
fe
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ili
ty
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f a

ns
w

er
s.

 T
he

 m
et

ho
d 

of
 m

ul
tip

ly
in

g 
nu

m
be

rs
 a

nd
 ig

no
rin

g 
th

e 
de

ci
m

al
 p

oi
nt

, t
he

n 
ad

ju
st

in
g 

th
e 

an
sw

er
 b

y 
co

un
tin

g 
de

ci
m

al
 p

la
ce

s,
 d

oe
s 

no
t g

iv
e 

th
e 

le
ar

ne
r a

n 
un

de
rs

ta
nd

in
g 

of
 

w
hy

 it
 is

 d
on

e.
 A

pp
lic

at
io

n 
of

 p
la

ce
 v

al
ue

 
kn

ow
le

dg
e 

m
us

t p
re

ce
de

 th
is

 a
pp

lic
at

io
n 

of
 p

at
te

rn
.

M
ea

su
re

m
en

t i
s 

an
 e

xc
el

le
nt

 w
ay

 o
f 

ex
pl

or
in

g 
th

e 
us

e 
of

 fr
ac

tio
ns

 a
nd

 
de

ci
m

al
s 

an
d 

th
ei

r i
nt

er
ch

an
ge

.

St
ud

en
ts

 s
ho

ul
d 

be
 g

iv
en

 m
an

y 
op

po
rt

un
iti

es
 to

 d
is

co
ve

r t
he

 li
nk

 
be

tw
ee

n 
fr

ac
tio

ns
 a

nd
 d

iv
is

io
n.

A
 th

or
ou

gh
 u

nd
er

st
an

di
ng

 o
f 

m
ul

tip
lic

at
io

n,
 fa

ct
or

s 
an

d 
la

rg
e 

nu
m

be
rs

 is
 re

qu
ire

d 
be

fo
re

 w
or

ki
ng

 w
ith

 
ex

po
ne

nt
s.
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Samples

Several examples of how schools are using the planner to facilitate mathematics inquiries have been 
developed and trialled by IB World Schools offering the PYP. These examples are included in the HTML 
version of the mathematics scope and sequence on the online curriculum centre. The IB is interested 
in receiving planners that have been developed for mathematics inquiries or for units of inquiry where 
mathematics concepts are strongly evident. Please send planners to pyp@ibo.org for possible inclusion on 
this site.


