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Creating Reasoning Routines, 

Building Problem-Solvers

Session 1

Whole Class Routines

Deconstructing Word Questions

Y5 & Y6



Content Knowledge Learning Dispositions

Recall times tables

Place value: 

32 = 30 + 2

32 = 20 + 12
Convert the 

denominators 

to add 

fractions
1kg = 1000g

Area = length × width

Derive facts

See connections between 

real life and mathematics

Follow other perspectives

Persevere through challenge

Explain/demonstrate 

understanding

Create own examples



Routines Within Interactive Teaching

Raising the internal narrative:

• Gap between question and response/discussion

• Silence in modelling

I already…

I will try…

A context for…

A sceptic would say…



























Zara’s book is 60 pages long.

Zara has read 
𝟑

𝟒
 of her book.

How many pages does Zara have left to read? 



Which bar model represents the question?

60

?

Zara’s book is 60 pages long.

Zara has read 
𝟑

𝟒
 of her book.

How many pages does Zara have left to read? 

60

?



Routines Within Interactive Teaching

Raising the internal narrative:

• Gap between question and response/discussion

• Silence in modelling

Mass participation:

• Form of answer before question

• Explicit and shared routines

• Depth
I already…

I will try…

A context for…

A sceptic would say…



Build 1The Mean

For each example, can the mean be calculated? 

Why would the mean be calculated?

The mean number of days in a week.

The mean number of baskets scored by a 

netball player per match.

The mean price of a mango in the supermarket.

The mean happiness you feel each morning.

The mean height of an adult giraffe.





Build 2The Mean

Which Answer?

Here are the shoe sizes for five children:

3, 4, 3, 7, 3

The mean shoe 

size is size 3

The mean shoe 

size is size 4
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The mean shoe 

size is size 4

3 4 3 7 3Shoe sizes



Build 2The Mean

Which Answer?

Here are the shoe sizes for five children:

3, 4, 3, 7, 3

The mean shoe 

size is size 3

The mean shoe 

size is size 4

4 4 4 4 4

3 4 3 7 3Shoe sizes

Mean



Build 2The Mean

Which Answer?

Three numbers have a mean of 12. 

What could the numbers be?

9, 11 and 16 6, 2 and 4
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Three numbers have a mean of 12. 

What could the numbers be?

9, 11 and 16

12 12 12

9 11 16

6, 2 and 4
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Which Answer?

Three numbers have a mean of 12. 

What could the numbers be?

9, 11 and 16

12 12 12

9 11 16

6, 2 and 4







Rank by Difficulty

20% of 440

15% of 300

40% of 220



Rank by Difficulty
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Example 1 Example 2

Interesting Example Non-example

2

8
+

3

8
=

5

8

1

8
+

4

8
=

5

8

1

4
+

3

8
=

5

8
2

4
+

3

4
=

5

8





Routines Within Interactive Teaching

Raising the internal narrative:

• Gap between question and response/discussion

• Silence in modelling

Mass participation:

• Form of answer before question

• Explicit and shared routines

• Depth

Managing discussions:

• Selecting and priming responses

• Wait time 2, following perspectives

• ‘Say it again, better’

I already…

I will try…

A context for…

A sceptic would say…







Jen has 6 stickers. 

Helen has 4 stickers. 

In total, they have 10 stickers.

How many more stickers 

does Jen have than Helen?



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.

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.



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

A group of tourists planned a 3-day walking trip from 

Big Rock to Eagles Landing, a total of 66 km. On the first day 

they walked 22 km. On the second day they walked 20 km. 

How far would they have to walk on the third day of their trip?

A group of tourists planned a 3-day walking trip from Big Rock 

to Eagles Landing. On the first day they walked one third of 

the total distance. On the second day they walked a little less. 

How far would they have to walk on the third day of their trip?



Bilal spends  25p  on these sweets:

Each sweet costs the same amount.

Work out the cost of  3  of these sweets.
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8 12



8 12



8 12



Sam buys two bananas and a drink.

How much does it cost? 



Sam has £1

How many bananas can he buy? 



Sam has £1.

How many bananas can he buy? 



Jen buys a loaf of bread and two drinks. 

She pays with a £2 coin.

How much change does she get? 



Jen buys a loaf of bread and two drinks. 

She pays with a £2 coin.

How much change does she get? 



Jen buys a loaf of bread and two drinks. 

She pays with a £2 coin.

How much change does she get? 



Build 2

A circus is holding a concert for charity.

Adult tickets cost £11. Child tickets cost £6.

110 adult tickets are sold. In total, £1860 is raised.

How many child tickets are sold?

What information 
must be given?

Multi-Step Multiplicative



Build 2

A circus is holding a concert for charity.

Adult tickets cost £11. Child tickets cost £6.

120 adult tickets are sold. In total, £1800 is raised.

How many child tickets are sold?

Multi-Step Multiplicative







(4,3)

(10,8)

(___, ___)



(___, ___)



(___, ___)



(10,8)

(___, ___)



(4,3)

(10,8)

(___, ___)



















Agree or Disagree:

‘0.35 can be made in more ways than 0.32’





9



9

3
1



9

3
1

more than 7



9

3
1

8

9

more than 7



9

3
1

9

8

more than 7



126 sum of the digits: 1 + 2 + 6 = 9

76 sum of the digits: 7 + 6 = 13



Make the two numbers using digits 0-9 (no repeats).

Make the difference between the numbers as small 

as possible.



Make the two numbers using digits 0-9 (no repeats).

Make the difference between the numbers as small 

as possible.

The sum of the digits of a 3-digit number is larger 

than the sum of the digits for a 2-digit number.
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