
 

What is Multiplicative Thinking? 

Multiplicative thinking is a big idea in mathematics.  

A big idea in mathematics is  

• a way of thinking, without which, students’ progress in mathematics will be seriously impacted.  

• encompasses and connects many other ideas and strategies.  

• serves as a cognitive model that supports further learning and generalisations. 

Multiplicative thinking is 

• a way of thinking, without which, students’ progress in mathematics will be seriously impacted.  

• encompasses and connects many other ideas and strategies.  

• serves as a cognitive model that supports further learning and generalisations. 
 

Multiplicative thinking is not what we do (ie not an activity), but about what we see and how we reason.  

Multiplicative thinking starts with using arrays and area models to multiply and divide through commutativity 
and distributivity – but not through skip counting / repeated addition or subtraction / groups of, because these are 
additive thinking. 

Multiplicative thinking builds to explain multiplication (and division, because division is just multiplication by a 
fraction) as factor x factor = multiple, where each factor is a composite unit, and one composite unit is 
distributed over the elements of the other composite unit – this is the distributive property.  

Multiplicative thinking is relative magnitude of whole numbers and decimals, understanding ‘times bigger’, 
‘times smaller’, ‘times as many’ and ‘times fewer’, and using this thinking to explain relationships between 
multiplication, division, fractions, factors, multiples and products. 

Multiplicative thinking about place value is explaining powers of 10 between places, extended to decimals, and 
using this thinking when operating with very large and very small numbers. 

After primary school, multiplicative thinking is needed for  

• rate (ratio between two related quantities in different units, for example, distance and time),  

• ratio (comparing the relative size of 2 numbers, expressed as the number of times one is bigger or smaller 
than the other),  

• direct and indirect proportion (refers to directions. In direct proportion, both variables change in the same 
direction, for example, hours worked and amount of pay, days of drought and dam water height; In indirect 
proportion, each variable changes in the opposite direction, for example, temperature and amount of ice),   

• Cartesian product (multiplying all elements of set A with all elements of set B to create ordered pairs). 
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Why is Multiplicative Thinking Important? 

Multiplicative thinking is important because understanding of rational number and proportional 
reasoning is necessary today. 

Multiplicative thinking is important because ‘groups of’, ‘repeated addition/subtraction’ and ‘skip 
counting’ almost guarantees subsequent failure in developing a deep understanding of fractions, 
decimals, percentages, ratio and algebra. 

Multiplicative thinking is important because it underpins nearly all of mathematics in the middle 
years and beyond. 

Multiplicative thinking is important because lack of it is the main reason for the 8-year range in 
achievement in Years 5 to 9.  

Multiplicative thinking is important because it allows students to slow down to appreciate and 
think through the complexities involved - what  they mean, how they can be represented, how we  
can use what we know, and which strategies are better and why.  

Multiplicative thinking is important because it gives students a rich web of meanings to fall back 
on when they become confused or cannot recall a remembered procedure. 

Post 3: What are Some Examples of Multiplicative Thinking? 

Post 4: How can we Explicitly Teach Children to Think Multiplicatively? 
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What are Some Examples of Multiplicative Thinking? 

Arrays and Area Models 

Using the distributive property to partition the array or 
the area, then multiplying the parts, to make the 
multiplication simpler. 

Using the commutative property to turn the array or 
area, then using the distributive property to partition 
the array or the area, then multiplying the parts, to 
make the multiplication simpler. 

Relative Magnitude 

When multiplying by a number larger than 1, thinking  

of a multiple number of things is additive thinking, and when dividing by a number larger than 1, thinking of cutting 
into a number of parts is additive thinking. 

Multiplicative thinking when multiplying or dividing is relative magnitude - making a number, a number of times larger 
or smaller. 

Multiplicative Relationships between Fractions 

Describing relative magnitude additively is, for example, describing a half as 2 quarters.   

Multiplicative thinking about fractions, means we describe their relative magnitude, as fractions of one another - a 
quarter is half of a half. 

Thinking Multiplicatively about Fractions and the Fractions Symbol 

Because fractions are created through division, each part of the fraction symbol, can be described, using 
multiplicative thinking. 

The Denominator tells us, the number we have divided by. 
The Numerator tells us, the number we started with.  
The Vinculum means, divided by. 

The Distributive Property – Small Numbers 

Thinking of multiplication and division, as distributing one composite unit, over the elements of another composite 
unit, is the distributive property.   

By partitioning one composite unit, we can distribute the multiplication over addition. 

This thinking also applies to division, because division is simply multiplication by a fraction.  

Initially, we can use the meaning of the denominator, to identify the fraction we will be finding, before extending this 
thinking, to multiply by a fraction, and divide the remainder to create a fraction.  

By partitioning one composite unit, we can distribute the division, or the multiplication by a fraction, over addition. 

Multiplicative Place Value 

Multiplicative thinking about place value, is explaining powers of 10 between places, extended to decimals. 

The Distributive Property + Multiplicative Place Value – Large Numbers and Decimals 

We can then use multiplicative thinking, and place value as powers of 10, to multiply and divide larger whole 
numbers, and decimals, using the distributive property. 

Metric Measurement 

Multiplicative thinking in metric measurement, is explaining powers of 10 between units. The units in all metric 
measurement, including length, volume, and mass, are literally named as powers of 10.   
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How can we Explicitly Teach Children to Think Multiplicatively? 

Relational Understanding 

Richard Skemp’s research found that mathematics 
can be taught and learnt either instrumentally or 
relationally. 

Instrumental teaching and learning means we 
have a rule or procedure and we know how to 
follow it. For example, area = length x width. 
Issues arise when we start to investigate 
compound shapes, or shapes other than 
rectangles. Then new rules or procedures are 
needed. 

Relational teaching and learning means we have  
deep conceptual understanding. For example, area is measuring the space that a shape takes up in 2 dimensions and 
is measured in square units because a square takes up the exact same space in any orientation. Compound shapes 
with sides (a side is a straight line) can be broken down into rectangles and triangles. The area of a triangle is half of 
the area of the rectangle it makes. We can now measure the area of any shape with sides. 

Lesson Introductions 

We will start each lesson in a way that allows each child to assess what they currently understand, and allows us to 
assess what every child currently understands. 

First, we will tell the children the concept that we will be investigating, and ask them to think about what they already 
know. After about 30 seconds, we will ask the children to ask the child beside them what they know about the 
concept, and to answer their partner by explaining what they already know. As children engage in this mathematical 
conversation, we are free to roam and listen. 

We will do this, not to have every child explain perfectly, but to give every child the opportunity to think, to listen to a 
friend explain their current understanding, and to explain their own current understanding.  

Socratic Method of Questioning 

Explicitly teaching using questioning, rather than telling, allows us to identify what each child understands.  

When we teach by telling, all we identify is what we understand – and we already knew that. 

Explicitly teaching using questioning allows us to stop when we are not getting any answers, to allow every child to 
investigate the concept at their leading edge.  

As we explicitly teach using questioning, we will collaboratively create anchor charts, of the investigation process. 

Having children also ask one another the questions, allows every child to develop their mathematical metalanguage, 
and their capacity to use it to explain their current understanding.  

Explicitly teaching using questioning, and having children ask one another questions, keeps every child engaged in 
the learning – children with the lowest capacity to explain their understanding are engaged in using the mathematical 
metalanguage when they ask their partner the question. And children with greater understanding, and capacity to 
explain their understanding, have the opportunity to do so. 
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Assessment OF Learning, Assessment FOR Learning, Assessment AS Learning 

Explicitly teaching using questioning, allows every child to identify their current level of understanding.This is 
Assessment AS Learning. 

Explicitly teaching using questioning allows us to identify what each child understands. This is Assessment FOR 
Learning. 

Explicitly teaching using questioning allows every child to select the level that they are ready to investigate. This is 
Assessment AS Learning. 

Explicitly teaching using questioning allows us to identify the level that we think each child may be ready to 
investigate. This is Assessment FOR Learning. 

This assessment data may be used for tracking and reporting at any point-in-time. This is Assessment OF Learning. 

Inclusive Differentiation 

Inclusive differentiation during the Explicit Teaching involves Socratic questioning, and formative assessment to 
collaboratively create anchor charts that allow every child to investigate at their leading edge. 

After the Explicit Teaching, inclusive differentiation in the Investigation involves children sitting in mixed abilities, with 
each child selecting the Anchor Chart Level that is just beyond their current understanding (using Assessment As 
Learning). 

This will allow children to investigate with productive struggle. Productive struggle occurs when a child is 
investigating a Level that is just beyond their current understanding, when continued investigation at this Level, with 
just the right amount and type of support, will allow them to expand their understanding.  
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Multiplicative Thinking 

This self-paced, research-based, practical course is for 
teachers seeking to deepen their understanding of 
multiplicative thinking, and their capacity to explicitly teach 
their students to think multiplicatively.  

This course provides 3 hours of Professional Learning. 

This course will answer the questions: 

     a. What is Multiplicative Thinking?  

     b. Why is Multiplicative Thinking important?  

     c. What are examples of Multiplicative Thinking? 

     d. How could we explicitly teach our students to think multiplicatively? 

Multiplicative Thinking is critically important because it underpins so much of mathematics. Children who do not 
develop the ability to think multiplicatively, find it difficult to move beyond primary school mathematics. 

Multiplicative Thinking involves using mathematical meta-language to explain, and working conceptually with, relative 
magnitude, as  ‘times bigger / times smaller’,  ‘times as many / times more / times fewer’. 

Multiplicative Thinking is involved in multiplication and division, fractions, place value of whole numbers and 
decimals, and metric measurement. 

Unless we explicitly teach children to think multiplicatively, it may not happen for many children – indeed many adults 
think additively. 

This course includes the following Educational Standards for Teachers (Australia): 

Standard 1 - Know students and how they learn 

1.2.2 Structure teaching programs using research and collegial advice about how students learn. 

Standard 2 - Know the content and how to teach it 

2.1.2 Apply knowledge of the content and teaching strategies of the teaching area to develop engaging teaching 
activities. 

Standard 3 - Plan for and implement effective teaching and learning 

3.3.2 Select and use relevant teaching strategies to develop knowledge, skills, problem-solving, and critical and 
creative thinking. 

3.6.2 Evaluate personal teaching and learning programs using evidence, including feedback from students and 
student assessment data, to inform planning. 

Standard 4 - Create and maintain supportive and safe learning environments 

4.1.2 Establish and implement inclusive and positive interactions to engage and support all students in classroom 
activities. 

Standard 6 - Engage in Professional learning 

6.2.2 Participate in learning to update knowledge and practice targeted to professional needs and school and/or 
system priorities. 
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