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Sequences of Challenges to Build 

Mathematical Problem-Solvers, KS2

Show the thinking of expert problem-solvers to 

give all children success. Build the pre-skills to 

access tasks, focus thinking on specific skills, 
use scaffolds, open up challenges.

Y3 → Y6



High cognitive demand Connecting learning to schemas



Removing Opportunities to Calculate Improves Students' Performance 
on Subsequent Word Problems.        Givvin and Stigler (2019)

When students are presented with a mathematics word problem, 

their first response often is to try to compute an answer, even 

before they have tried to understand the problem.

Studies of expertise have shown that experts attend more to the 

underlying structure of a problem, whereas novices rely more on 

surface features.

Expert problem solvers typically spend more time thinking about 

problems and trying to understand them than do novices, who 

tend to immediately execute a solution.



80 ÷ 5 = 16

24     20     16     12     8
1p      2p      4p      8p



Understand the Problem

Devise a Plan

Carry Out the Plan

Review and Extend



Learning to think mathematically: problem-solving, metacognition 
and sense-making in mathematics.        Alan Schoenfeld

Referring to the importance of the knowledge base:

Expertise in various domains depends on having access to some 

50,000 chunks of knowledge in long-term memory.

A lot of what appears to be strategy use is in fact reliance on well 

developed knowledge chunks.

Nonetheless, it is important not to overplay the roles of these 

knowledge schemata…

…mathematicians also employ a wide range of strategies when 

confronted with problems beyond the routine.
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The sum of these 

numbers…

The difference between 

the largest and smallest 

number is…
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The sum of these 

numbers…

The difference between 

the largest and smallest 

number is…

4      10     7

4 10 7

4

10



The sum of these numbers…

The difference between the largest and 

smallest number is…

3      6     8      7



The sum of these numbers is 20

The difference between the largest and 

smallest number is 4

3      4     6      7





The sum of these numbers is 19

The difference between the largest and 

smallest number is 7

8



The sum of these numbers is 19

The difference between the largest and 

smallest number is 7

82 9







23 ÷ 4 = 5 r 3

‘Start with the smallest and largest numbers’

Spot the mistake:

3 3 8 9
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difference = 6

smallest largest
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Four numbers challenge

1

sum = 23

difference = 6

smallest largest

7

sum = 15

Not possible with two whole numbers less than 7
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difference = 6
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sum = 13
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Four numbers challenge

2

sum = 23

difference = 6

smallest largest

6 7 8

sum = 13

Answers

2, 6, 7, 8
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A bat and a ball cost £8.

The bat costs £2 more than the ball. £2

£8Bat = £5

Ball = £3

£3

£3

An apple and a banana cost 60p.

An apple costs 10p more than a banana.

How much does an apple cost?

Apple = banana

apple

60p

ball

bat



A bat and a ball cost £8.

The bat costs £2 more than the ball. £2

£8Bat = £5

Ball = £3

£3

£3

An apple and a banana cost 60p.

An apple costs 10p more than a banana.

How much does an apple cost?

Apple =
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apple
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A bat and a ball cost £8.

The bat costs £2 more than the ball. £2

£8Bat = £5

Ball = £3

£3

£3

An apple and a banana cost 60p.

An apple costs 10p more than a banana.

How much does an apple cost?

Apple =

10p25p

banana

apple

25p

60p
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A bat and a ball cost £8.

The bat costs £2 more than the ball. £2

£8Bat = £5

Ball = £3

£3

£3

An apple and a banana cost 60p.

An apple costs 10p more than a banana.

How much does an apple cost?

Apple = 35p

10p25p

banana

apple

25p

60p

ball

bat



+ =  14

The circle is worth…

The circle could be worth…

Which shape is worth more?



+

+

+

=  14

=  15 

=  11

largest

smallest
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+

+

+

=  14

=  15 

=  11

Star 3 more 

than square

star

square 3
15
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+
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=  14

=  15 

=  11

= 5

= 6

= 9
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Ben Jack Ben + Jack = 100kg

90kg
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100kg
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Ben Sam

Ben Jack Ben + Jack = 100kg

90kg

Jack weighs 10kg more than Sam.

Ben + Sam = 90kg

100kg

10kg

ALGEBRA

Task 31: Combined weights
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Sam

Jack

Jack weighs 10kg more than Sam.

Sam and Jack weigh 80kg in total.

80kg

10kg

ALGEBRA

Task 31: Combined weights
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Sam

Jack

Jack weighs 10kg more than Sam.

Sam and Jack weigh 80kg in total.

80kg

10kg

Two sections

= 70kg

ALGEBRA

Task 31: Combined weights



I SEE PROBLEM-SOLVING – UKS2

Sam

Jack

Jack weighs 10kg more than Sam.

Sam and Jack weigh 80kg in total.

80kg

10kg
35kg

35kg

Sam weighs 35kg

ALGEBRA

Task 31: Combined weights







Craig Barton summary of Critical thinking: why is it so hard to teach? 
Daniel Willingham

When faced with a maths problem in context, typically students 

focus on the scenario (its surface structure) instead of on the 

mathematics required to solve it (its deep structure). So even 

though students have been taught how to solve a particular type 

of word problem, when the scenario changes, students struggle 

to apply the solution.

Exposure to lots of variations of problems that have the same 

underlying deep structure certainly helps students to look beyond 

the surface elements of each problem and focus on the relevant 

mathematics underlying it.







210

48

25

59

For each number…

• How many digits

• Sum of the digits

308



210

48

25

59

Which of these numbers are multiples of 3?

308



The sum of the digits of a number is 7.

What could the number be?







102     120     201     210     111     300























Choose 3 consecutive numbers.



Choose 3 consecutive numbers.

Add them.



Choose 3 consecutive numbers.

Add them.

Multiply the middle number by 3.

What do you notice?
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Task 11: Consecutive numbers

Three consecutive numbers:  6, 7, 8

6 + 7 + 8 = 21

3 × 7 = 21





John goes on a 3-day holiday.

He makes 15 sandcastles.

Each day he makes one more sandcastle than the day 

before.

How many sandcastles does he make each day?







A consistent approach to problem-solving

Managing cognitive load, building pre-skills

Planning PS in sequences of lessons Use of related tasks

Showing deep structures, modelling expert thinking

Representations Balance of teaching and exploration

Finding and developing problem-solving tasks

Developing task families Differentiation, challenge

Consistency within a school

Creating and sharing a shared approach







5 06



5 39
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5 39

33

00
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5 39

33

00

9 8

0 1





2

7

0



Sandwich: £1.80

Drink: 30p

Zara has £10.

How many sandwiches can she 

afford?

Zara



Sandwich: £1.80

Drink: 30p

Zara has £10.

How many sandwiches can she 

afford?

Zara



Sandwich: £1.80

Drink: 30p

Zara wants to buy 3 sandwiches 

and 2 drinks. She has £5.

How much change does she get?

Zara









packs of cakes.

cakes per pack.

cakes eaten at the party.

cakes left.



packs of cakes.

cakes per pack.

cakes eaten at the party.

cakes left.

10

6

47



packs of cakes.

cakes per pack.

cakes eaten at the party.

cakes left.

4

26

2



Build the pre-requisite skills

Teach structures, uncover key aspects of thinking

Tasks with different entry points e.g. ‘How Many Ways?’

Show connections between tasks with similar deep 

structures or different surface features

Adapt to your context

Recap


