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An 
int ro duct ion  
to  ba r  
model l ing  
Henrietta Miller
AISNSW

What will be in this 
presentation?

• The origins of bar modeling

• An overview of the bar modelling process

• Top tips for teachers in how and when to use bar models

• Resources to support teachers.
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The theory underpinning bar model is 
known as:

Concrete, Pictorial or Visual, Abstract 
(CPA or CVA)

Bar Modelling

‘The Singapore Maths Model’ 
another name for the bar model 
method, is based heavily on the 
work of Bruner, Dienes and 
Bishop.

Third Space learning 
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Mean Programme for International Student Assessment (PISA) 
score of students in Singapore from 2009 to 2018, by subject
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Concrete 
– Visual –
Abstract 
(CVA) 
approach

A system of learning that uses 
physical and visual aids to build a 
child’s understanding of abstract 
topics.

It provides teachers with 
opportunities to:

►model mathematical thinking 
using manipulatives

►build a child’s overall sense of 
number which allows for transfer 
across a range of mathematical 
skills

Concrete 

Visual

Abstract

Concrete-Visual-Abstract sequence
All students, regardless of ability, benefit from the use of practical resources in ensuring 
understanding goes beyond the learning of a procedure.

Concrete representation
Use square counters to 
represent 3 x 5, showing 
rows and columns.

Visual representation
Draw 3 x 5 using grid paper or 
using a bar model

Abstract representation
Represent the problem in words 
and symbols

There were five children at a party. 
They each ate three cupcakes. How 
many cupcakes did they eat 
altogether?

Represent the problem using 
numbers and symbols 

3 x 5 = 15

555

?
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Concrete-Visual-Abstract sequence
If Joe has 24 stickers and Sally has three times as many stickers as 
Joe, how many stickers do they have altogether?

Use MAB blocks to model and demonstrate that there are three groups with 24 in each group

=

24Joe

Sally 

Then use a bar model to represent the three 
groups with 24 in each group

• These three phases are designed to overlap. 

• It’s not an entirely linear process where 
students work only with concrete materials, 
then move to visual representations, and 
finally use only abstract methods and 
symbols. 

• Students need to make connections 
between the abstract and the concrete or 
representational, otherwise the symbols 
remain abstract.

Concrete-Visual-Abstract sequence
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Bar Modelling

is a drawing used as part of the 
Concrete, Visual Abstract approach to 
teaching.

Bar models are a visual representation of 
a problem where bars are used to 
represent the known and unknown
quantities.

Bar Modelling

• Bar models will not ‘do’ the 
maths, they allow students to 
understand what maths needs to 
be done.
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Bar modelling 

SubtractionAddition

289 – 187 = ?143 + 165 = ?

289

?187

165143

?

SubtractionAddition

15 – 7 = ?7 + 11 = ?

15

?7

117

?

Bar modelling does not 
require students to have 
any resources except for 
pencil and paper. 

For example, bar 
models can be used in 
the classroom and in 
tests when other 
resources are not 
allowed.

Bar modelling 

Is a form of mathematical 
drawing using rectangles.

These rectangles are a 
representation not a precise 
drawing.
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Bar models are also known as tape diagrams (in Japan) and strip diagrams (in the US).

Stage 1B

Model how addition and 
subtraction are inverse 
operations using concrete 
materials, drawings and 
diagram. 
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Stage 2A examples

Stage 2A Partitioned fractions teaching 
advice  

Stage 2B Partitioned fractions 
example
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Stage 3A Multiplicative relations 
example  

Stage 3B Representing quantity 
fractions example

Bar 
Modelling

19

20



28/11/2023

11

Types of problems 

Closed 
or 

routine 

Open
or 

non-routine
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Act it Out

Work backwards

Create an organised list

Use logical reasoning

Look for a Pattern

Draw a Diagram

Guess and Check

Students need a toolbox of 
strategies to solve problems

Types of Bar Modelling

Comparison

Part/Whole

?
8317

Bar model representing the 
addition equation 17 + 83 =

160

40?

Bar model representing 
the subtraction equation 
160 – 40 =

36

????

Bar model representing the 
division equation 36 ÷ 4 = or 
the multiplication equation 
4 x ? = 36

11

7 ?

Sandy has 12 football cards and Umar has 3. How 
many more does Sandy have than Umar?

12

3 ?

Jo has 11 cakes and Sam has 7 
cakes. What is the difference? 
Or how many altogether? 

?
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Types of Bar Modelling

?

97

Missing number problems

Bar model to represent 
the problem 7 = ? – 9

30

?

Bar model representing the 
equation: What is 3/5 of 30?

Money problems
$3

?60c55c

A boy has $3. He buys some lollies 
for 55c and some chips for 60c. 
How much change does he get?

From 7:35 to 8:55 = ? minutes

?10 min?

A film starts at 7:35 pm and ends at 8: 55 pm. 
There is an ice-cream break of 10 minutes, 
halfway through. How long is the movie?

Time problems

Fraction problems

Example 1

My family travelled  to Byron Bay for holiday. We drove 476km before 

lunch and 285km after lunch. How far did we travel altogether? 

?

285476

Part/whole or missing number problem
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Example 2

My family travelled  to Byron Bay for holiday. We drove 759km altogether. 

If we drove 476 before lunch, how far did we travel after lunch? 

759

?476

Part/whole or missing number problem

Example 3

My family and some friends travelled  in two cars on holiday. We drove 

595km in one day and they travelled 679km  in one day? How much 

further did they travel than us?

679

595

Comparison problem 

?
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Example 4

Josie had  25 cupcakes and she needed to share them between five friends 

How many cupcakes did each friend receive?

25
?????

Part/whole – division 

Example 5

Five children each had six toy cars. How many cars did they have 

altogether?

?
66666

Part/whole – multiplication  
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Example 6

Jane had 24 apples and Sam had 12 apples, what fraction of the apples are 

green?

Fraction problem/comparison problem

24

12

Jane 

Sam 

Example 7 – two step problem

$1000
?

I spent $1000 altogether, buying a Nintendo game boy and some games. I 

spent ¾ of my money on the Nintendo. How much did I spend on games? 

How much money did I spend on the Nintendo?

Fraction problem
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Example 8 – two step problem

I saved $750. I spent $575 on a Nintendo Game Boy and $125.50 buying 

some games for it. How much change did I receive?

$750

?$125.50 $575 

Money problem

Example 9 – two step problem

6000

?22782310622235

There were 6000 people at the one-day cricket test match 

seated in 5 sections. 2235 were seated in Section A, 1062 in 

Section B, 823 in Section C and 227 in section D. 

How many people were seated in Section E?

Missing number problem – addition and subtraction 
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Example 10 – two step problem

Farmer Joe had 75 sheep on his farm. Farmer Sarah had twice as 

many sheep as farmer Joe. How many sheep did farmer Sarah 

have? How many sheep did they have altogether? 

Comparison problem

75
Farmer 
Joe

?
Farmer 
Sarah ?

Your turn

Match the image to 
the problem 

Image thanks to Gareth Metcalf
https://www.iseemaths.com/

A

B

C

35

36



28/11/2023

19

Resources

Third Space 
Learning
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https://thirdspacelearning.com/blog/bar-modelling-techniques-maths-word-problems-sats-multi-step/
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Ochre Education 
Year 1
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https://whiteroseeducation.com/resources/barvember?

White 
Rose 
maths

Online bar 
models

https://toytheater.com/number-line-bars/
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Bar model essentials

• Start in Year 1 with simple part-part-whole model and comparison 
models.

• Teach explicitly in Stage 1B and Stage 2 so that bar models become 
part of a students’ ‘toolbox’ of problem-solving strategies.

• Encourage Stage 3 students to use when solving multi-step problems.

• Do not let students become fixated on the accuracy of their bar 
models

• Be aware that confident Stage 3 students may not want to use bar 
models, as they are able to use abstract symbols. 

• Contact Info:

Teaching and Learning
Level 12 
99 York Street Sydney NSW 2000 AUSTRALIA

The Association of Independent Schools of NSW Limited 

+61 2 9299 2845

www.aisnsw.edu.au

Contact Information

Education Consultants: Teaching and Learning

Henrietta Miller hmiller@aisnsw.edu.au 
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