
ICS PYP Mathematics Scope and Sequence – Pattern and Function 

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. 

Learning continuum for pattern and function 

Phase 1 Phase 2 Phase 3 Phase 4 



Conceptual understandings 

Patterns and sequences occur in 
everyday situations. 

Patterns repeat and grow. 

Conceptual understandings 

Whole numbers exhibit patterns and 
relationships that can be observed 
and described. 

Patterns can be represented using 
numbers and other symbols. 

Conceptual understandings 

Functions are relationships or rules 
that uniquely associate members of 
one set with members of another set. 

By analysing patterns and identifying 
rules for patterns it is possible to 
make predictions. 

Conceptual understandings 

Patterns can often be generalized 
using algebraic expressions, 
equations or functions. 

Exponential notation is a powerful 
way to express repeated products of 
the same number. 

Learning outcomes 

When constructing 
meaning learners: 

• understand that patterns can 
be found in everyday 
situations, for example, 
sounds, actions, objects, 
nature. 

Learning outcomes 

When constructing 
meaning learners: 

• understand that patterns can 
be found in numbers, for 
example, odd and even 
numbers, skip counting 

• understand the inverse 
relationship between 
addition and subtraction 

• understand the associative 
and commutative properties 
of addition. 

Learning outcomes 

When constructing 
meaning learners: 

• understand that patterns can 
be analysed and rules 
identified 

• understand that 
multiplication is repeated 
addition and that division is 
repeated subtraction 

• understand the inverse 
relationship between 
multiplication and division 

• understand the associative 
and commutative properties 
of multiplication. 

Learning outcomes 

When constructing 
meaning learners: 

• understand that patterns can 
be generalized by a rule 

• understand exponents as 
repeated multiplication 

• understand the inverse 
relationship between 
exponents and roots 

• understand that patterns can 
be represented, analysed 
and generalized using 
tables, graphs, words, and, 
when possible, symbolic 
rules. 

When transferring meaning into 
symbols learners: 

• describe patterns in various 
ways, for example, using 
words, drawings, symbols, 

When transferring meaning into 
symbols learners: 

• represent patterns in a 
variety of ways, for example, 
using words, drawings, 
symbols, materials, actions, 

When transferring meaning into 
symbols learners: 

• describe the rule for a 
pattern in a variety of ways 

• represent rules for patterns 

When transferring meaning into 
symbols learners: 

• represent the rule of a 
pattern by using a function 

• analyse pattern and function 



materials, actions, numbers. numbers 

• describe number patterns, 
for example, odd and even 
numbers, skip counting. 

using words, symbols and 
tables 

• identify a sequence of 
operations relating one set of 
numbers to another set. 

using words, tables and 
graphs, and, when possible, 
symbolic rules. 

When applying with 
understanding learners: 

• extend and create patterns. 

When applying with 
understanding learners: 

• extend and create patterns 
in numbers, for example, 
odd and even numbers, skip 
counting 

• use number patterns to 
represent and understand 
real-life situations 

• use the properties and 
relationships of addition and 
subtraction to solve 
problems. 

When applying with 
understanding learners: 

• select appropriate methods 
for representing patterns, for 
example using words, 
symbols and tables 

• use number patterns to 
make predictions and solve 
problems 

• use the properties and 
relationships of the four 
operations to solve 
problems. 

When applying with 
understanding learners: 

• select appropriate methods 
to analyse patterns and 
identify rules 

• use functions to solve 
problems. 

Notes 

The world is filled with pattern and 
there will be many opportunities for 
learners to make this connection 
across the curriculum. 

A range of manipulatives can be 
used to explore patterns including 
pattern blocks, attribute blocks, 
colour tiles, calculators, number 
charts, beans and buttons. 

Notes 

Students will apply their 
understanding of pattern to the 
numbers they already know. The 
patterns they find will help to deepen 
their understanding of a range of 
number concepts. 

Four-function calculators can be 
used to explore number patterns. 

Notes 

Patterns are central to the 
understanding of all concepts in 
mathematics. They are the basis of 
how our number system is 
organized. Searching for, and 
identifying, patterns helps us to see 
relationships, make generalizations, 
and is a powerful strategy for 
problem solving. Functions develop 
from the study of patterns and make 
it possible to predict in mathematics 

Notes 

Algebra is a mathematical language 
using numbers and symbols to 
express relationships. When the 
same relationship works with any 
number, algebra uses letters to 
represent the generalization. Letters 
can be used to represent the 
quantity. 



problems. 
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