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Developing relational thinking: The importance 
of the equalssign

Å Researchers have highlighted the importance of students developing 

relational thinking rather than relying on calculations to solve mathematical 

tasks. 

Å Relational thinking involves students recognizingand understanding the 

relationship between given quantities. 

Å To use relational thinking, students need to understand the properties of the 

operations and recognisewhen these rules can be used e.g.addition and 

multiplication are commutativebut subtraction and division are not. 

Å In this session, the focus will be on materials and tasks that teachers can use 

to encourage students to move beyond the belief that the equals sign means 

ΨƎƛǾŜ ŀƴ ŀƴǎǿŜǊΩ ǎƻ ǘƘŀǘ ǘƘŜȅ recognisewhen relational thinking can be used.
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Your thoughts:

Why do you think many students struggle with equality?



Many students do not understand the mathematical 
meaning of the equals sign: that the expressions on 
either side have the same value. Instead, they believe 
that an equals sign indicates where to write an answer. 

The meaning of the equals sign
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Solving an open number sentence

http://smartvic.com/teacher/mdc/structure/St25001P.html

The teacher wrote an open number sentence: 

7 + 6 = Ä+ 5

and asked children to find the missing number and to say how they 
found the missing number

There are four different responses: 

http://smartvic.com/teacher/mdc/structure/St25001P.html


Luke

Luke wrote 7 + 6 = 13+ 5

Teacher:Luke, what number did you put in the box?

Luke:Thirteen

Teacher:How did you decide?

Luke:7 and 6 are 13

Teacher:What about the 5?

Luke: It doesnΩt matter.  The answer to 7 + 6 is 13

Teacher:What is the 5 doing then?

Luke: ItΩs just there.
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Cameron

Cameron wrote 7 + 6 = 18+ 5

Teacher: Cameron, what number did you put in the box?

Cameron:Eighteen

Teacher: How did you decide?

Cameron: 7 and 6 are 13 and 5 more is 18

Teacher: Does 7 plus 6 equal to 18 plus 5?

Cameron: 7 + 6 is 13 and 5 more is 18
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Fiona

Fiona wrote 7 + 6 = 8 + 5

Teacher: Fiona, what number did you put in the box?

Fiona:Eight

Teacher: How did you decide?

Fiona: 7 and 6 gives 13 and I then thought what  

number goes with 5 to give 13.

7 + 6 is 13 and 5 + 8 is 13
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Chris

Chris wrote 7 + 6 = 8 + 5

Teacher: Chris, what number did you put in the box?

Chris:Eight

Teacher: How did you decide?

Chris: (Points to the numbers) 

7 + 6 = Ä+ 5 

5 is one less than 6, so you need a number that is

one more than 7 to go in the Äso it all balances.
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Important properties

1. Commutativity: a + b = b + a

4 + 5 = 5 + 4    3 + 5 = 5 + 3 

Buta ςb is not the same as b ςa

12 ς6 is not equal to 6 - 12

2. Additive Identity Law

a + 0 = a      e.g. 6 + 0 = 6

a ς0 = a       e.g. 6 ς0 = 6

See https://www.youtube.com/watch?v=xaZyveOzdSw

Addition is commutative but 
subtraction is not commutative.



Associative Law

(a + b) + c = a + (b + c)

e.g. 2 + 3 + 5 =

(2 + 3) + 5 = 5 + 5 = 10

2 + (3 + 5) = 2 + 8 = 10

Does it work for subtraction?

9 ς6 ς3 =

(9 ς6) ς3 = 3 ς3 = 0

9 ς(6 ς3) = 9 ς3 = 6

Addition is associative but 
subtraction is not associative.
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Possible task for students

Loretta has written the following number sentence

34 + 29 = 33 + 30

She did not have to add up the numbers to know this. Why?
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Two students ôresponses to 34 + 29 = 33 + 30 

hƴŜ ¸ŜŀǊ с ǎǘǳŘŜƴǘ ǎŀƛŘΣ ά[ƻǊŜǘǘŀ just knows that they

ōƻǘƘ ŀŘŘ ǳǇ ǘƻ соέΦ 

! ¸ŜŀǊ р ǎǘǳŘŜƴǘ ǎŀƛŘΥ ά[ƻǊŜǘǘŀ Ŏŀƴ Řƻ ǘƘƛǎ

because she did it in her headέΦ 

Neither student could explain why Loretta did not 

need to add the numbers in order to know that she 

was correct without using an explanation based on 

computation.
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One student ôs response

One Year 5 student drew the following:

34 + 29 = 33 + 30

Referring to the 29, the student wrote: 

άLǘ ƛƴŎǊŜŀǎŜǎ ōȅ м ǘƻ ƎƛǾŜ олΣ ǎƻ оп Ƙŀǎ ǘƻ ŘŜŎǊŜŀǎŜ ōȅ м ǘƻ ƎƛǾŜ ооέΦ 

+1

ï1
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Features of relational thinking

Åthe focus is on the sentence, viewed as a whole

Åthe equals symbol stands for equivalenceor balance 

Årelational thinking depends on being able to refrain from 

calculation (i.e. keep the sentence open)

Åcomparing pairs of known numbers (either side of the equals 

sign) to find the missing value.

Åthe strategiesdepend on the nature of the numbers and the 

operations involved
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How could this thinking be modelled?

Tens Frames as a powerful model
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How could this thinking be modelled?



Fact families using Dominoes

Choose one domino and write 
all the related facts shown on 
the domino you have chosen

ÅWhat is the purpose of this task? 

ÅWhat do students need to 
understand?

See Dominoes at https://nrich.maths.org/1200
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https://nrich.maths.org/1200


Fact Families using Dominoes

6 + 4 = 10

4 + 6 = 10

10 ς6 = 4

10 ς4 = 6

10 = 6 + 4

10 = 4 + 6

4 = 10 ς6

6 = 10 ς4

5 + 3 = 8

3 + 5 = 8

8 ς5 = 3

8 ς3 = 5

8 = 5 + 3

8 = 3 + 5

3 = 8 ς5

5 = 8 ς3 

2 + 5 = 7

5 + 2 = 7

7 ς2 = 5

7 ς5 = 2

7 = 2 + 5

7 = 5 + 2

5 = 7 -2

2 = 7 - 5



Cuisenaire rods

See https://nrich.maths.org/4348
(online Cuisenaire environment)

If the blue rod is 9 and yellow rod is 5, what other number sentences could 
you write?
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https://nrich.maths.org/4348




http://smartvic.com/teacher/mdc/structure/ST40004P.html

http://smartvic.com/teacher/mdc/structure/ST40004P.html


The commutative property: Multiplication

The commutative property applies to addition and multiplication. Written 
symbolically the commutative properties say that no matter what numbers a
and b are used: 

a × b = b × a (commutative property for multiplication) 
Å ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ŦƻǊ ŀŘŘƛǘƛƻƴ ŀƴŘ ƳǳƭǘƛǇƭƛŎŀǘƛƻƴΣ ƛǘ ŘƻŜǎƴΨǘ ƳŀǘǘŜǊ ǿƘƛŎƘ ƻŦ 

the two numbers you start off with, and which number you use as the 
addend or the multiplicand (i.e. the number that gets added on or 
multiplied). 

Å Multiplication is commutative but division is NOT commutative 

e.g. 2 x 8 = 16 and 8 x 2 = 16 but

16 ÷ 8 = 2 and 8 ÷ 16 = 1/2



Multiplication is commutative

is the same as 

3 rows of 6

6 rows of 3

This halves the number of multiplication facts 
that children have to learn.

6 x 33 x 6



The Associative Property

Multiplication is associative e.g. 3 x (2 x 60) = (3 x 2) x 60

In general, a x (b x c) = (a x b) x c

Can use with commutativity to make mental calculation easier:

5 x 18 x 2 = 5 x 2 x 18 = 10x 18 = 180

Division is NOT associative 

e.g. 16 ÷ (8 ÷ 4) = 16 ÷ 2 = 8 

BUT (16 ÷ 8) ÷ 4 = 2 ÷ 4 = 1/2




