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Creating Reasoning Routines, 

Building Problem-Solvers

Session 2

Reasoning throughout 
knowledge acquisition

Y3 & Y4



Routines Within Interactive Teaching

Raising the internal narrative:

Gap between question and response/discussion, silent modelling

Mass participation:

Form of answer before question, routines

Managing discussions:

Quality modelling + participation, wait time 2



8boys
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8 8

8

8boys

girls

8 8
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Answer: 24

Answer: 32



Which bar model represents the question?

3

5

? 3

?

5

Jen collected 5 shells.

Jen collected 3 shells fewer than Zara.

How many shells did Zara collect?



A rectangle with a perimeter of 24cm.



Sam has £1

How many bananas can he buy? 



Jen has 10 sweets. 

Zara had 4 more sweets than Jen.

How many sweets do they have altogether?



Jen has 10 sweets. 

Zara has 4 more sweets than Jen.

How many sweets do they have altogether?

4
10Jen

ZaraExplain the mistake:

10 + 4 = 14 sweets
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1. Raja has 6 stickers. He has 4 stickers less than Zack. 

How many stickers does Zack have?

2. Jen has 6 stickers. Helen has 4 stickers. In total, they have 10 stickers.

How many more stickers does Jen have than Helen?

3. Tim has 6 stickers. He has 4 more stickers than Mo. 

How many stickers do Tim and Mo have in total?

C

D

A

B



There are 8 children at the playground.

There are more boys than girls.



There are 8 children at the playground.

There are 2 more boys than girls.



There are 8 children at the playground.

There are 2 more boys than girls.



There are 8 children at the playground.

There are 2 more boys than girls.



There are 8 children at the playground.

There are 2 more boys than girls.



There are 8 children at the playground.

There are 2 more boys than girls.

23

3









There were 120 passengers on the train when it arrived at 

York train station.

At York, 35 people got off the train and 45 people got on.

How many passengers were on the train when it left York 

train station?



There were 120 passengers on the train when it arrived at 

York train station.

At York, 35 people got off the train and 45 people got on.

How many passengers were on the train when it left York 

train station?



There were 120 passengers on the train when it arrived at 

York train station.

At York, 30 people got off the train and 30 people got on.

How many passengers were on the train when it left York 

train station?



There were 120 passengers on the train when it arrived at 

York train station.

At York, 35 people got off the train and 45 people got on.

How many passengers were on the train when it left York 

train station?



There were 120 passengers on the train when it arrived at 

York train station.

At York, 35 people got off the train and 45 people got on.

How many passengers were on the train when it left York 

train station?

120 35 45

?

Explain why this DOES NOT correctly represent the question:



There were 120 passengers on the train when it arrived at 

York train station.

At York, 35 people got off the train and 45 people got on.

How many passengers were on the train when it left York 

train station?

? 35 45

120

Explain why this DOES NOT correctly represent the question:



There were 120 passengers on the train when it arrived at 

York train station.

At York, 35 people got off the train and 45 people got on.

How many passengers were on the train when it left York 

train station?

120 45

?

Which Picture? 

35

120 35

? 45



Ben has 30 sweets, Jack has 7 sweets 

and Jim has 12 sweets. 

How many sweets do they have in total?

Tim had 30 stickers. He gave 7 stickers 

away and bought 12 more stickers. 

How many stickers does he have now?

There were 30 grapes in a bowl. Lara 

ate 7 grapes and Jen ate 12 grapes. 

How many grapes left in the bowl? 30 7 12

?

7 12 ?

30

30 12

7
?





Reasoning Throughout Knowledge Acquisition

Using misconceptions (spot the difference, explain 

the mistakes, which answer?)

Variation, Small Difference Questions and creating 

own examples



13 – 9 13 – 513 – 2















Small Difference Questions

12 ÷ 3 =

13 ÷ 3 =

14 ÷ 3 =

15 ÷ 3 =

20 ÷ 3 =

26 ÷ 3 =

dividend ÷ divisor = quotient



Small Difference Questions

12 ÷ 3 = 4

13 ÷ 3 = 4 r 1

14 ÷ 3 = 4 r 2

15 ÷ 3 = 5

20 ÷ 3 = 6 r 2

26 ÷ 3 = 8 r 2

dividend ÷ divisor = quotient



Small Difference Questions

12 ÷ 3 = 4

13 ÷ 3 = 4 r 1

14 ÷ 3 = 4 r 2

15 ÷ 3 = 5

20 ÷ 3 = 6 r 2

26 ÷ 3 = 8 r 2

dividend ÷ divisor = quotient



Small Difference Questions

12 ÷ 3 = 4

13 ÷ 3 = 4 r 1

14 ÷ 3 = 4 r 2

15 ÷ 3 = 5

20 ÷ 3 = 6 r 2

26 ÷ 3 = 8 r 2

dividend ÷ divisor = quotient



= 2 r 4÷





520

520

502

502







28 + 17

+



28 + 17

+

30 + 15







14 – 10 = 4

13 – 9 = 4

12 – 8 = 4



14 – 10 = 4

13 – 9 = 4

12 – 8 = 4



14 – 10 = 4

13 – 9 = 4

12 – 8 = 4



41 – 28

43 – 30

20   21   22   23   24   25   26   27   28   29   30   31   32   33   34   35   36   37   38   39   40   41   42   43   44 



41 – 28

43 – 30

20   21   22   23   24   25   26   27   28   29   30   31   32   33   34   35   36   37   38   39   40   41   42   43   44 



25 – 18 = 7
25

18



25 – 18 = 7
25

18

27 – 20 = 7
27

20



Rank by Difficulty





(d) 78 – 56

(e) 81 – 59

(d) 64 + 83

(e) 71 + 76

(d) 24 × 6

(e) 48 × 3

(d) 24 ÷ 4

(e) 48 ÷ 8



35 + 24 = ___ – 10











Question A:

35 + 24 = ___

Question B:

35 + 24 = ___ – 10



Question A:

35 + 24 = ___

Question B:

35 + 24 = ___ – 10

blue

red green



Question A:

35 + 24 = ___

Question B:

35 + 24 = ___ – 10

blue

red green



42 + 16 = ___ + 10

Balancing Equations

40 – 7 = 25 + ___

Representation(s)

Pairs of examples

Which Answer?

Small Difference Questions



42 + 16 = ___ + 10

Which Answer?

48 58
68



Small Difference Questions



Small Difference Questions

25



Small Difference Questions

25

35



Small Difference Questions

25

35

15



Small Difference Questions

25

35

15

10



Small Difference Questions

25

35

15

10

40
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