
ICS PYP Mathematics Scope and Sequence - 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 continuum for number 

Phase 1 Phase 2 Phase 3 Phase 4 

Conceptual understandings 

Numbers are a naming system. 

Numbers can be used in many ways 
for different purposes in the real 
world. 

Numbers are connected to each 
other through a variety of 
relationships. 

Making connections between our 
experiences with number can help us 
to develop number sense. 

Conceptual understandings 

The base 10 place value system is 
used to represent numbers and 
number relationships. 

Fractions are ways of representing 
whole-part relationships. 

The operations of addition, 
subtraction, multiplication and 
division are related to each other and 
are used to process information to 
solve problems. 

Number operations can be modelled 
in a variety of ways. 

There are many mental methods that 
can be applied for exact and 
approximate computations. 

Conceptual understandings 

The base 10 place value system can 
be extended to represent magnitude. 

Fractions and decimals are ways of 
representing whole-part 
relationships. 

The operations of addition, 
subtraction, multiplication and 
division are related to each other and 
are used to process information to 
solve problems. 

Even complex operations can be 
modelled in a variety of ways, for 
example, an algorithm is a way to 
represent an operation. 

Conceptual understandings 

The base 10 place value system 
extends infinitely in two directions. 

Fractions, decimal fractions and 
percentages are ways of 
representing whole-part 
relationships. 

For fractional and decimal 
computation, the ideas developed for 
whole-number computation can 
apply. 

Ratios are a comparison of two 
numbers or quantities. 

Learning outcomes 

When constructing 
meaning learners: 

• understand one-to-one 
correspondence 

• understand that, for a set of 
objects, the number name of 
the last object counted 
describes the quantity of the 
whole set 

Learning outcomes 

When constructing 
meaning learners: 

• model numbers to hundreds 
or beyond using the base 10 
place value system** 

• estimate quantities to 100 or 
beyond 

• model simple fraction 
relationships 

Learning outcomes 

When constructing 
meaning learners: 

• model numbers to thousands 
or beyond using the base 10 
place value system 

• model equivalent fractions 

• use the language of 
fractions, for example, 
numerator, denominator 

Learning outcomes 

When constructing 
meaning learners: 

• model numbers to millions or 
beyond using the base 10 
place value system 

• model ratios 

• model integers in appropriate 
contexts 



• understand that numbers 
can be constructed in 
multiple ways, for example, 
by combining and 
partitioning 

• understand conservation of 
number* 

• understand the relative 
magnitude of whole numbers 

• recognize groups of zero to 
five objects without counting 
(subitizing) 

• understand whole-part 
relationships 

• use the language of 
mathematics to compare 
quantities, for example, 
more, less, first, second. 

• use the language of addition 
and subtraction, for example, 
add, take away, plus, minus, 
sum, difference 

• model addition and 
subtraction of whole 
numbers 

• develop strategies for 
memorizing addition and 
subtraction number facts 

• estimate sums and 
differences 

• understand situations that 
involve multiplication and 
division 

• model addition and 
subtraction of fractions with 
the same denominator. 

• model decimal fractions to 
hundredths or beyond 

• model multiplication and 
division of whole numbers 

• use the language of 
multiplication and division, 
for example, factor, multiple, 
product, quotient, prime 
numbers, composite number 

• model addition and 
subtraction of fractions with 
related denominators*** 

• model addition and 
subtraction of decimals. 

• model exponents and square 
roots 

• model improper fractions and 
mixed numbers 

• simplify fractions using 
manipulatives 

• model decimal fractions to 
thousandths or beyond 

• model percentages 

• understand the relationship 
between fractions, decimals 
and percentages 

• model addition, subtraction, 
multiplication and division of 
fractions 

• model addition, subtraction, 
multiplication and division of 
decimals. 

When transferring meaning into 
symbols learners: 

• connect number names and 
numerals to the quantities 
they represent. 

When transferring meaning into 
symbols learners: 

• read and write whole 
numbers up to hundreds or 
beyond 

• read, write, compare and 
order cardinal and ordinal 
numbers 

• describe mental and written 
strategies for adding and 
subtracting two-digit 

When transferring meaning into 
symbols learners: 

• read, write, compare and 
order whole numbers up to 
thousands or beyond 

• develop strategies for 
memorizing addition, 
subtraction, multiplication 
and division number facts 

• read, write, compare and 
order fractions 

When transferring meaning into 
symbols learners: 

• read, write, compare and 
order whole numbers up to 
millions or beyond 

• read and write ratios 

• read and write integers in 
appropriate contexts 

• read and write exponents 
and square roots 



numbers. • read and write equivalent 
fractions 

• read, write, compare and 
order fractions to hundredths 
or beyond 

• describe mental and written 
strategies for multiplication 
and division. 

• convert improper fractions to 
mixed numbers and vice 
versa 

• simplify fractions in mental 
and written form 

• read, write, compare and 
order decimal fractions to 
thousandths or beyond 

• read, write, compare and 
order percentages 

• convert between fractions, 
decimals and percentages. 

When applying with 
understanding learners: 

• count to determine the 
number of objects in a set 

• use number words and 
numerals to represent 
quantities in real-life 
situations 

• use the language of 
mathematics to compare 
quantities in real-life 
situations, for example, 
more, less, first, second 

• subitize in real-life situations 

• use simple fraction names in 
real-life situations. 

When applying with 
understanding learners: 

• use whole numbers up to 
hundreds or beyond in real-
life situations 

• use cardinal and ordinal 
numbers in real-life 
situations 

• use fast recall of addition 
and subtraction number facts 
in real-life situations 

• use fractions in real-life 
situations 

• use mental and written 
strategies for addition and 
subtraction of two-digit 
numbers or beyond in real-

When applying with 
understanding learners: 

• use whole numbers up to 
thousands or beyond in real-
life situations 

• use fast recall of 
multiplication and division 
number facts in real-life 
situations 

• use decimal fractions in real-
life situations 

• use mental and written 
strategies for multiplication 
and division in real-life 
situations 

• select an efficient method for 
solving a problem, for 
example, mental estimation, 

When applying with 
understanding learners: 

• use whole numbers up to 
millions or beyond in real-life 
situations 

• use ratios in real-life 
situations 

• use integers in real-life 
situations 

• convert improper fractions to 
mixed numbers and vice 
versa in real-life situations 

• simplify fractions in 
computation answers 

• use fractions, decimals and 
percentages interchangeably 
in real-life situations 



life situations 

• select an appropriate 
method for solving a 
problem, for example, 
mental estimation, mental or 
written strategies, or by 
using a calculator 

• use strategies to evaluate 
the reasonableness of 
answers. 

mental or written strategies, 
or by using a calculator 

• use strategies to evaluate 
the reasonableness of 
answers 

• add and subtract fractions 
with related denominators in 
real-life situations 

• add and subtract decimals in 
real-life situations, including 
money 

• estimate sum, difference, 
product and quotient in real-
life situations, including 
fractions and decimals. 

• select and use an 
appropriate sequence of 
operations to solve word 
problems 

• select an efficient method for 
solving a problem: mental 
estimation, mental 
computation, written 
algorithms, by using a 
calculator 

• use strategies to evaluate 
the reasonableness of 
answers 

• use mental and written 
strategies for adding, 
subtracting, multiplying and 
dividing fractions and 
decimals in real-life 
situations 

• estimate and make 
approximations in real-life 
situations involving fractions, 
decimals and percentages. 

Notes 

*To conserve, in mathematical terms, 
means the amount stays the same 
regardless of the arrangement. 

Learners who have been 
encouraged to select their own 
apparatus and methods, and who 
become accustomed to discussing 
and questioning their work, will have 

Notes 

**Modelling involves using concrete 
materials to represent numbers or 
number operations, for example, the 
use of pattern blocks or fraction 
pieces to represent fractions and the 
use of base 10 blocks to represent 
number operations. 

Students need to use numbers in 

Notes 

Modelling using manipulatives 
provides a valuable scaffold for 
constructing meaning about 
mathematical concepts. There 
should be regular opportunities for 
learners to work with a range of 
manipulatives and to discuss and 
negotiate their developing 

Notes 

It is not practical to continue to 
develop and use base 10 materials 
beyond 1,000. Learners should have 
little difficulty in extending the place 
value system once they have 
understood the grouping pattern up 
to 1,000. There are a number of 
websites where virtual manipulatives 



confidence in looking for alternative 
approaches when an initial attempt is 
unsuccessful. 

Estimation is a skill that will develop 
with experience and will help children 
gain a “feel” for numbers. Children 
must be given the opportunity to 
check their estimates so that they 
are able to further refine and improve 
their estimation skills. 

There are many opportunities in the 
units of inquiry and during the school 
day for students to practise and 
apply number concepts authentically. 

many situations in order to apply 
their understanding to new 
situations. In addition to the units of 
inquiry, children’s literature also 
provides rich opportunities for 
developing number concepts. 

To be useful, addition and 
subtraction facts need to be recalled 
automatically. Research clearly 
indicates that there are more 
effective ways to do this than “drill 
and practice”. Above all, it helps to 
have strategies for working them out. 
Counting on, using doubles and 
using 10s are good strategies, 
although learners frequently invent 
methods that work equally well for 
themselves. 

Difficulties with fractions can arise 
when fractional notation is introduced 
before students have fully 
constructed meaning about fraction 
concepts. 

understandings with others. 

***Examples of related denominators 
include halves, quarters (fourths) and 
eighths. These can be modelled 
easily by folding strips or squares of 
paper. 

The interpretation and meaning of 
remainders can cause difficulty for 
some learners. This is especially true 
if calculators are being used. For 
example, 67 ÷ 4 = 16.75. This can 
also be shown as 16¾ or 16 r3. 
Learners need practice in producing 
appropriate answers when using 
remainders. For example, for a 
school trip with 25 students, only 
buses that carry 20 students are 
available. A remainder could not be 
left behind, so another bus would be 
required! 

Calculator skills must not be ignored. 
All answers should be checked for 
their reasonableness. 

By reflecting on and recording their 
findings in mathematics learning 
logs, students begin to notice 
patterns in the numbers that will 
further develop their understanding. 

can be utilized for working with larger 
numbers. 

Estimation plays a key role in 
checking the feasibility of answers. 
The method of multiplying numbers 
and ignoring the decimal point, then 
adjusting the answer by counting 
decimal places, does not give the 
learner an understanding of why it is 
done. Application of place value 
knowledge must precede this 
application of pattern. 

Measurement is an excellent way of 
exploring the use of fractions and 
decimals and their interchange. 

Students should be given many 
opportunities to discover the link 
between fractions and division. 

A thorough understanding of 
multiplication, factors and large 
numbers is required before working 
with exponents. 
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