
Numerical	Reasoning	
Tuesday	4th	October	



What	is	numeracy?	
•  There	is	more	to	maths	than	just	teaching	the	rules	and	
procedures	of	mathema9cs.	
•  Numeracy	refers	to	the	applica9on	of	mathema9cal	
understanding	in	daily	ac9vi9es	at	school	and	at	home.	
•  Numeracy	describes	the	set	of	skills	needed	to	take	real-
world	problems	in	a	variety	of	situa9ons	by	applying	
numerical	reasoning.		



What	is	numerical	reasoning?	
•  Numerical	reasoning	is	the	process	of	using	‘number	
sense’	in	order	to	tackle	real-world	mathema9cal	
problems	in	a	variety	of	situa9ons.		



Welsh	government	tests	
•  The	year	2-6	tests	require	pupils	to	explain	and	jus9fy	
their	reasoning	as	they	respond	to	instruc9ons	such	as:	
•  explain	how	you	know;	
•  explain	why	she/he	is	correct;	
•  explain	how	this	is	possible.	
•  The	content	and	skills	required	match	the	appropriate	
year	group	procedural	skills	so	the	calcula9on	aspect	is	
not	too	challenging.		



Examples	of	numerical	reasoning	

•  Explaining	that	a	par9cular	size	of	paper	had	been	used	
for	wrapping	a	teddy	because	it	needed	to	be	a	bit	
longer	than	the	teddy	to	allow	for	tucking	it	in	at	the	
ends;	
•  Jus9fying	the	predic9on	that	30	is	an	even	number	by	
seNng	out	30	cubes	in	pairs;	
•  Showing	that	the	sum	of	any	two	consecu9ve	whole	
numbers	is	always	odd	because	one	of	the	numbers	will	
be	odd	and	one	will	be	even,	and	the	sum	of	one	odd	
and	one	even	number	is	odd;	
•  Arguing	that	there	are	more	reds	than	any	other	colour	
in	a	bag	so	a	red	ball	is	the	most	likely	to	be	drawn;	



STRATEGIES	TO	ENCOURAGE	
REASONING	
•  Draw	a	picture	
•  Act	it	out	
•  Make	it	‘real’	using	objects/numicon/images	
•  Make	a	list	or	table	
•  Link	to	known	facts	
•  Trial	and	error	
•  Maths	pictures	and	stories	
•  Looking	for	paUerns	
•  True,	some9mes	true	or	false	games	
•  Odd	one	out	games	
•  Explain	how	they	solved	the	problem	



Older/	More	ConEident	Pupils	
•  Understand	the	problem	
• What	do	you	need	to	find	out?	
•  Planning	and	communica9ng	a	solu9on	
•  Reflec9ng	and	generalising	
	
Extension:	
• Write	your	own	problem	using	same	process	
•  Teach	another	pupil	the	solu9on	



Probing	childrens’	thinking	
•  	Why	do	you	think	that	…?	
•  Can	you	explain	why	that	is	right?	
•  How	do	you	know?	
•  How	did	you	reach	that	conclusion?	
• What	might	explain	that	…?	
•  How	is	that	possible?	
•  Can	you	show	me	…?	
	



Maths	Pictures	(Maths	Eyes)	



Maths	Eyes		



True	or	False	
Year	2	Example	
•  Are	these	number	sentences	true	or	false?	
•  73	+	40	=	113	
•  98	–	18	=	70	
•  46	+	77	=	123	
•  92	–	67	=	35	
•  Give	your	reasons.	
	
Year	6	Example	
•  Are	these	number	sentences	true	or	false?	
•  6.17	+	0.4	=	6.57	
•  8.12	–	0.9	=	8.3	
•  Give	your	reasons.	
	



Year	2	EXAMPLES		
•  There	are	9les	on	a	wall.	The	lion	is	stood	in	front	of	some	
of	them.	Altogether,	how	many	blue	9les	are	on	the	wall?	

 

2m

There are tiles on this wall. 

The lion is in front of some of them.

Altogether, how many blue tiles are on the wall?

blue tiles

Q

Activity 1 – How many tiles? – QuestionHow many tiles?
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Problem Solving Task Card 

Using equipment and acting out 

PROBLEM 5  

Slime  
 

These are pots of slime.  

 

 

 

 

 

 

 

 

 

 

You can mix the pots to make different colours of slime. 
 

• Mix equal amounts of yellow and blue to make green. 
 

• Mix equal amounts of red and blue to make purple. 
 

• Mix equal amounts of yellow and red to make orange. 

 

 What different colours can you make?  

 

 You need 5 pots of yellow slime to make 1 large pot of 

orange slime. Can you make 1 large pot of orange slime 

using the pots above?  

 

 Use all the pots of slime. What colours do you make? 

Level 

2 

 

 

5 



•  1.	True	or	false:		
When	you	add	two	odd	numbers	together,	you	always	get	an	
even	number.	Convince	me!	

•  2.	What	digits	could	go	on	these	lines?	Show	me	four	different	
ways.	

__2		+				__5=		87		



Year	3	EXAMPLES		
There are 5 odd numbers between 10 and 20

How many odd numbers are there between 20 and 50?

How many odd numbers are there between 50 and 80?

 

 

Q

Activity 1 – Odd numbers – QuestionsOdd numbers

 

2m

 

1m





•  What	does	a	blue	robot	and	a	purple	robot	weigh?	
	



The big robot is 60cm tall.                     

Each pink block is 11cm high. 

How tall is the green robot?

The big robot is 60cm tall.                       

The blue robot is 24cm tall. 

How high is each grey block?

3

 

2m

 

2m

cm tall

cm high

Q

Robots Activity 1 – Robots – Questions



The big robot is 60cm tall.                     

Each pink block is 11cm high. 

How tall is the green robot?

The big robot is 60cm tall.                       

The blue robot is 24cm tall. 

How high is each grey block?

3

 

2m

 

2m

cm tall

cm high

Q

Robots Activity 1 – Robots – Questions
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Problem Solving Task Cards 

Drawing a Diagram 

PROBLEM 1 

Pizzas on Pluto are square. 

If a pizza has to be cut 

into 6 strips, how many 

cuts are needed? 
 

 

Level 

A  

PROBLEM 2 

How many separate 

triangles can you make 

using 11 pencils? 
 

 

Level 

A  

PROBLEM 3 

A Fimp keeps her 4 jumpers in a 

neat pile. The yellow one is below 

the blue one. The red one is 

above the blue one. The green 

one is below the yellow one. 

Which jumper is at the bottom of 

the pile? 
 

 

Level 

A  
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Problem Solving Task Cards 

Drawing a Diagram 

PROBLEM 7 

Phop planted 3 rows of onions, 

with 6 in each row. Birds ate 

half of the first row. How 

many onions were left 

altogether? 
 

 

Level 

B  

PROBLEM 8 

A Jiva-Jiva went for a walk from 

her house. She walked north for 2 

kilometres, then west for 1 

kilometre, then south for 1 

kilometre, then east for 2 

kilometres. 
 

Did she finish at home? 
 

 

Level 

B  

PROBLEM 9 

A Brip walks up 9 steps of a 

staircase then goes back 4 steps 

to pick up something she has 

dropped. She then walks 8 steps 

to the top. How many steps does 

the staircase have? 
 

 

Level 

B  
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Year 2 Term by Term Objectives 
 

 

  
 

National Curriculum 
Statement 

All Students 

Fluency Reasoning Problem Solving 

A
dd

iti
on

 a
nd

 S
ub

tra
ct

io
n 

 
 
 
Solve problems with 
addition and subtraction: 
using concrete objects 
and pictorial 
representations, 
including those involving 
numbers, quantities and 
measures; applying their 
increasing knowledge of 
mental and written 
methods. 
 
 

x There are 32 children in Class 2. 
17 are girls. 
How many are boys? 
 

x On Monday, Jack swims 12 
lengths. 
On Tuesday he swims 13 lengths. 
How many does he swim 
altogether? 
 
After Wednesday, Jack has swum 
40 lengths in the week. 
How many lengths did he swim 
on Wednesday? 
 

x The length of the school hall is 21 
metres.  
Tilly runs from one end to the 
other and then back again. 
 
How far has she run? 

x Sam and Zoe are working out 
some subtractions. 

 
Sam’s answer is double Zoe’s 
answer. 
What could Zoe’s question be? 
 
x Always, sometimes, 

never. 
 

odd number + odd number + 
odd number = even number  
 
Use number cards to make 
numbers to test out if this 
statement is true.  

 

x Aron has some 
balloons. 
Fiona has 12 more 
balloons than Aron. 
In total they have 
40 balloons. 
How many balloons 
has Fiona got? 
 

 
x Yasmin has 3 jars of bugs. 

 
There are 7 more bugs in the first jar 
than the second. 
There are 3 less bugs in the third jar 
than the second. 
There are 40 bugs in total. 
How many bugs are in the first jar? 



Year	4	examples		

 

4m

This is Sammy the snail. 

He is very slow.

He climbs the stairs from ● to ● 

O

O

He takes 30 minutes to climb up each step. ➜
He takes 15 minutes to move along each step.  ➜

He starts climbing at 6am.

What time is it when he gets to ● ?

The time when he gets to ● is 

Q

Activity 1 – Sammy the snail – QuestionSammy the snail



 

1m

 36 35 34 33 32 31

 25 26 27 28 29 30

 24 23 22 21 
20 19

 13 14 15 16 17 18

 12 11 10 9 8 7 

 1 2 3 4 5 6Start
here

I hope I land on square 15
as it has the longest ladder.

15 is good but the ladder
on 3 is better!

Why does Matt say the ladder on square 3 is better?

Q

Activity 1 – Snakes and ladders – QuestionsSnakes and ladders



PROBLEM SOLVING TASK CARDS - Drawing a Diagram

Problem 4

A spider is climbing up a
30 metre building. Each
day it climbs five metres
and slides back one metre.
How many days will it take
to reach the top?

Problem 5

Jacob is building a Lego
figure. It takes him one
and a half seconds to
join two pieces. How long
will it take him to join
nine pieces into one long
strip?

Problem 6

Jeremy’s birthday cake was
baked in the shape of a
cube and was covered on
every side with delicious
pink icing. If it was cut into
27 cubes, how many pieces
would have icing on no, one,
two or three sides?

© Badger Publishing – Problem Solving Book 112

Level
A

Measures

Level
A

Measures

Level
B

Shape & Space



PROBLEM SOLVING TASK CARDS - Drawing a Diagram

Problem 13

Five families are building homes
in an isolated area. Roads will
have to be built to connect each
house with all the other houses.
How many roads have 
to be built?

Problem 14

A gardener is asked to plant
ten trees in five rows, with
each row containing four
trees. How did he do this?

Problem 15

Ten objects must be buried in the
garden for a treasure hunt. To make
this easier the garden has been
divided into an imaginary grid, five
squares across by five squares down.

To make the treasure hard to find it is
important to hide the objects in different
areas. You must make sure that no more than
two objects lie in a line in any direction.

© Badger Publishing – Problem Solving Book 1 15

Level
C

Level
C

Level
CShape & Space

Shape & Space

Shape & Space
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Year 3 Term by Term Objectives 

 
 

 
National Curriculum 

Statement 
All students 

Fluency Reasoning Problem Solving 

A
d

d
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u
b
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a

c
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o
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Solve problems, including 

missing number problems, 

using number facts, place 

value, and more complex 

addition and subtraction. 

x Work out the missing numbers 

 

127 = 67 +  

 

       + 100 = 450 – 75 

 

299 – 101 > 50 +  

 

 

x Complete the part whole diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x What order would you answer these 

missing number problems in? Why? 

 

 

555 – 299 = 444 - 

 

 

 

x Here are 3 digit cards. 

 

 

Ian and Roy each make a 2 digit 

number using them. 

 

 

 

 

 

 

 

 

What is the difference between their 

numbers? 

x How many 2 digit subtract 2 digit 

calculations can you find where the 

answer is 14? 

 

 

 

 

 

 

 

 

 

x              +                 = 70 

 

 

 

            +            +              +              = 161 

 

 

Work out the value of a circle and a 

triangle. 

 

             = 

 

 

             = 

 

78 

156 

30 

12 

    ?? 

  - ?? 

    14 

I have made 

the biggest 

number 

possible 

I have made 

the smallest 

number 

possible 

Roy Ian 

6 2 5 
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All students 

Fluency Reasoning Problem Solving 
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Solve problems, including 

missing number problems, 

using number facts, place 

value, and more complex 

addition and subtraction. 

x Work out the missing numbers 

 

127 = 67 +  

 

       + 100 = 450 – 75 

 

299 – 101 > 50 +  

 

 

x Complete the part whole diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x What order would you answer these 

missing number problems in? Why? 

 

 

555 – 299 = 444 - 

 

 

 

x Here are 3 digit cards. 

 

 

Ian and Roy each make a 2 digit 

number using them. 

 

 

 

 

 

 

 

 

What is the difference between their 

numbers? 

x How many 2 digit subtract 2 digit 

calculations can you find where the 

answer is 14? 

 

 

 

 

 

 

 

 

 

x              +                 = 70 

 

 

 

            +            +              +              = 161 

 

 

Work out the value of a circle and a 

triangle. 

 

             = 

 

 

             = 

 

78 

156 

30 

12 

    ?? 

  - ?? 

    14 

I have made 

the biggest 

number 

possible 

I have made 

the smallest 

number 

possible 

Roy Ian 

6 2 5 



Year	5	examples		

 

3m

Anna has six hats.

She wears a different one each day.

She wears them in turn:

1, then 2, 3, 4, 5, 6 then 1 again, and so on.

 1 2 3 4 5 6

Today is Monday.
I am wearing hat
number 3

How many weeks until she wears the same hat again on a Monday?

Show how you work it out.

weeks

Q

Activity 1 – Hats – QuestionHats



 

4m

Bouncy Castle

Friday: open from
2pm to 4pm

Each child pays
50p for 5 minutes

No more than
6 children at any

one time

What is the most money that the bouncy castle owner can make 
on Friday?

£

Q

Activity 1 – Bouncy castle – QuestionBouncy castle





PROBLEM SOLVING TASK CARDS - Drawing a Diagram

Problem 13

Five families are building homes
in an isolated area. Roads will
have to be built to connect each
house with all the other houses.
How many roads have 
to be built?

Problem 14

A gardener is asked to plant
ten trees in five rows, with
each row containing four
trees. How did he do this?

Problem 15

Ten objects must be buried in the
garden for a treasure hunt. To make
this easier the garden has been
divided into an imaginary grid, five
squares across by five squares down.

To make the treasure hard to find it is
important to hide the objects in different
areas. You must make sure that no more than
two objects lie in a line in any direction.

© Badger Publishing – Problem Solving Book 1 15

Level
C

Level
C

Level
CShape & Space

Shape & Space

Shape & Space
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Year 4 Term by Term Objectives 
 

 

 

National Curriculum Statement 
All students 

Fluency Reasoning Problem Solving 

A
dd

it
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n 
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ra
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Solve addition and subtraction 
two step problems in contexts, 
deciding which operations and 
methods to use and why. 
 

x There are 2,452 people at a 
theme park.  
538 are children, how many 
are adults? 

 
Sarah draws a diagram to 
help. 
Circle the correct diagram. 
 
 
 
 
 
 
 
 
 
 
Use the correct diagram to 
help you solve the problem. 

 
x Alice is trying to complete a 

sticker book.  
It needs 350 stickers overall.  
She has 134 in the book and 
a further 74 ready to stick 
in. 
 How many more stickers 
will she need? 

 

x Archie and Sophie are both 
working out the answer to the 
following question 
 
350 + 278 + 250 
 
They have both used different 
strategies. 
 
 
 
 
 
 
Which do you prefer?  
Explain why. 
Use the method you preferred to 
solve   
 
320+ 458 + 180 

 

x A supermarket has 1284 loaves of bread at 
the start of the day. 
During the day, 857 loaves are sold and a 
further 589 loaves are delivered.  
How many loaves of bread are there at the 
end of the day? 

 
x John is having a garden party.  

He will need to make 4,250 sandwiches in 
total.  
He makes 1,500 tuna, 750 cheese, 1,350 ham 
and 920 egg.  
He decides to make the rest cucumber.  
How many cucumber sandwiches will there 
be? 
 

x These three chicks lay some eggs. 
 

 
 
 
 
Beth lays twice as many as Kelsey. 
Caroline lays 4 more than Beth. 
They lay 44 eggs in total. 
How many eggs does Caroline lay? 

Archie’s method 
 
350+ 278= 628 
628 + 250= 878 
 
Answer = 878 
 

Sophie’s method 
 
350+250= 600 
600+ 278= 878 
 
Answer= 878 

Adults 
2,452 538 
 

 

 

2,452 
Adults 538 
 

538 
2,452 Adults 
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solve   
 
320+ 458 + 180 

 

x A supermarket has 1284 loaves of bread at 
the start of the day. 
During the day, 857 loaves are sold and a 
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end of the day? 
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How many cucumber sandwiches will there 
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x These three chicks lay some eggs. 
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2,452 
Adults 538 
 

538 
2,452 Adults 
 



Year	6	EXAMPLES	

 

2m

This quilt cover is made from 

two red and two yellow squares.

What fraction of the quilt cover is red?

Q

Activity 1 – Fraction quilt – QuestionFraction quilt



 

3m

 

1m

 

1m

Each green rectangle  shows a seat.

How many seats are there? 

What is the quickest way to work out 
this number?

It costs a lot of money to fly a plane.

They must get at least £25 000 for tickets.

So far, 80 people have bought tickets.

Each ticket costs £250

How many more tickets must they sell 
to get £25 000?

more tickets

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Plan of the
inside of a plane

Q

Activity 1 – Aeroplane – QuestionAeroplane



PROBLEM SOLVING TASK CARDS

Problem 94

I have 30 socks in my drawer and they
vary in colour. I have 12 black, 10 blue, 
2 brown and 6 grey socks. If I close my
eyes and pull socks out at random, how
many socks must I pull out before I can
be certain to have a matching pair?

Problem 95

Rani wants to paint a cube so that no
opposite faces are the same colour.
What is the least number of paint
colours she should buy?

Problem 96

When Tristram, Evelyn and Carol leave school,
they want to work in one of the following
professions: as a teacher, an engineer or a
computer programmer. None of them wants 
to work in a profession starting with the same
letter as their name. Evelyn’s mother is the aunt
of the person who wants to become a teacher.
What does each person want to become?

© Badger Publishing – Problem Solving Book 282

Level
A

Level
A

Level
A

Using Logical
Reasoning

312Numbers

312Numbers

Shape & Space



PROBLEM SOLVING TASK CARDS

Problem 97

Five pupils left their shoes in the changing rooms. Each
wore the same brand of shoes, but in a different size. The
shoes were sizes 2, 3, 4, 5 and 6.
Tensu knew that his were the smallest. Karen thought
hers were bigger than Chan’s but smaller than Deirdre’s.
Brad knew his were the largest. 
Which size shoes did each pupil have?

Problem 98

There are 105 animals living on
Farrelly’s Farm. There are half as
many rabbits as guinea pigs. There
are half as many geese as sheep.
There are three times as many
geese as guinea pigs. How many 
of each farm animal are there?

Problem 99

The pupils at camp hold a running race. Use these clues to work out their
positions at the end of the race.
Peter was extremely fast and was the first boy to complete the race. Lisa 
came in just before Jonathan. Jonathan finished after Catherine. Michelle 
ran very well and managed to beat Catherine. Peter finished after Michelle 
but before Catherine.

© Badger Publishing – Problem Solving Book 2 83

Level
B

Level
B

Level
B

Measures

Measures

Using Logical
Reasoning

312Numbers



Teaching for Mastery: Questions, tasks and activities to support assessment

17  Multiplication and Division Year 6 Text © Crown Copyright 2015 Illustration and design © Oxford University Press 2015

www.mathshubs.org.uk
www.ncetm.org.uk

www.oxfordowl.co.uk

Mastery Mastery with Greater Depth
A box of labels costs £24.
There are 100 sheets in the box.
There are 10 labels on each sheet.

Calculate the cost of one label, in pence.

A box of labels costs £63.
There are 140 sheets in the box.
There are 15 labels on each sheet.
Sara, Ramesh and Trevor want to calculate the cost of one label, in pence.
Ramesh uses the number sentence (6300 ÷ 140) × 15.
Sara uses the number sentence 63 ÷ 1·4 ÷ 15.
Trevor uses the number sentence (15 × 140) ÷ 6300.

Who is using the right number sentence? Explain your choice.

Miriam and Alan each buy 12 tins of tomatoes.
Miriam buys 3 packs each containing 4 tins. A pack of 4 costs £1·40 .
Alan buys 2 packs each containing 6 cans. A pack of 6 costs £1·90 .

Who gets the most change from a £5 note?

Miriam buys 19 tins of soup. All the tins cost the same price.
She goes to the shop with just one note, and comes home with the tins and the 
change in coins. On the way home she drops the change. She looks carefully and 
she thinks she picks it all up. When she gets home she gives £2·23 change to her 
mother.

Do you think that Miriam picked up all the change that she dropped? 

Explain your reasoning.



Teaching for Mastery: Questions, tasks and activities to support assessment

22  Fractions and Decimals Year 6 Text © Crown Copyright 2015 Illustration and design © Oxford University Press 2015

www.mathshubs.org.uk
www.ncetm.org.uk

www.oxfordowl.co.uk

Mastery Mastery with Greater Depth
In each number sentence, replace the boxes with different whole numbers less 
than 20 so that the number sentence is true.

 1 × 3 = 
     

  ×  = 8
     15

 2 × 5 < 10
     

  ÷ 3 = 1

   

  ÷ 3 > 1
   4

True or false?
  The sum of two fractions is always greater than their product.
  If I divide a fraction by a whole number, the quotient is always smaller than  

the dividend.

Explain your reasoning.

Curtis used 1 3  of a can of paint to cover 3·5 square metres of wall. 

How much wall will one whole can of paint cover?

Puja shares 6 apples between some friends. Each friend gets 0·75 of an apple. 

How many friends does she share the apples with?


