basic education

Department:
Basic Education
REPUBLIC OF SOUTH AFRICA

Grade 3 Mathematics
Mentadl Starters Assessment ProJect (MSAP)

Mental Starters: Tasks and Assessments

TEACHER GUIDE: ENGLISH



Author team (alphabetically):
Mellony Graven, Hamsa Venkat,
Mike Askew, Lynn Bowie, Samantha Morrison, Pamela Vale

Acknowledgements:
Our thanks to the broader team who grappled with the author team to conceptualise these:

Lawan Abdulhamid, Noluntu Baart, Mark Chetty, Busi Goba, Corin Mathews, Zanele Mofu,
Debbie Stott, Thulelah Takane, Herman Tshesane, Lyn Webb, Marie Weitz, Lise
Westaway, Bob Wright.

Our thanks to the DBE and FRF for their support of this work.

This project was initiated and led by the two South African Numeracy Chairs, Professors
Hamsa Venkat and Mellony Graven, at the University of the Witwatersrand and Rhodes
University. It is based on research supported by the South African Research Chairs
Initiative of the Department of Science and Technology and National Research
Foundation (Grant Nos. 74658 and 74703). Any opinion, finding and conclusion or
recommendation expressed in this material is that of the author(s) and the NRF does not
accept any liability in this regard.

(2020) This work is licensed under a
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.






TABLE OF CONTENTS

INTRODUGTION ...ttt e e e et e e e e e e e e e s e e e e e e e e e e e e annnnnneeas i
BRIDGING THROUGH TEN.... ..ot e e 1
Bridging Through Ten: Pre-Test...... ... 2
Bridging Through Ten: Lesson Starters 1 — 4. 4
Bridging Through Ten: Worksheet 1. 12
Bridging Through Ten: Lesson Starters 5 — 7...........uuuuiiiiiiiiiiiiiiiiiiiiiiiiiieeee 14
Bridging Through Ten: Worksheet 2..............uuiiiiiiiiiiiee 20
Bridging Through Ten: Lesson Starters 8...............uuviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeens 22
Bridging Through Ten: POSE-TESt ..........uuiiiiiiiiiiiiiiii e 24
JUMP STRATEGIES ...ttt e e e 26
Jump Strategies: Pre-Test.......ooe 27
Jump Strategies: Lesson Starters 1 — 4. 29
Jump Strategies: Worksheet 1 ... 37
Jump Strategies: Lesson Starters 5 — 7. 40
Jump Strategies: Worksheet 2 ... 45
Jump Strategies: Lesson Starter 8 ... 48
Jump Strategies: POSt-TeSt..........ooiiiiiiiiiiii 49
DOUBLING & HALVING. ... .ttt e e e e e e e e e e e e e ennes 51
Doubling & Halving: Pre-Test...... ... 52
Doubling & Halving: Lesson Starters 1 — 4 ............uuuiiiiiiiiiiiiiiiiiiieieees 54
Doubling & Halving: Worksheet 1..............uuiiiiiiiiii e 63
Doubling & Halving: Lesson Starters 5 — 7 ...........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiieees 66
Doubling & Halving: Worksheet 2................uuiiiiiiiii e 71
Doubling & Halving: Lesson Starters 8...............uuuiiiiiiiiiiiiiiiiiiiiiiiiieiieiieieeees 74
Doubling & Halving: POSt-TeSt............uuiiiiiiiiiii e 75
ROUNDING & ADJUSTING ...t e e e e e e e e 77
Rounding & Adjusting: Pre-Test ....... ... 78
Rounding & Adjusting: Lesson Starters 1 —4 ... 80
Rounding & Adjusting: Worksheet 1.............uuuiiiiiiiiiiiiiieee 88
Rounding & Adjusting: Lesson Starters 8 — 7 ...........uuuiiiiiiiiiiiiiiiiiiiiiiiiees 91
Rounding & Adjusting: Worksheet 2. 96

Teacher Guide: English i



Rounding & Adjusting: Lesson Starter 8...............uuuiiiiiiiiiiiiiiiiiiieee 98

Rounding & Adjusting: POSt-TeSt............uuuiuiiiiiiiiiiiiiii s 100
RE-ORDERING ...ttt ettt e e e e e e e e e e e e e aaeaeeannnes 102
Re-0Ordering: Pre-Test. ... ... e 103
Re-Ordering: Lesson Starters 1 — 4..........ueiiiiiiiiiiiiiiiiiiiiiiieeeeeeneeees 105
Re-Ordering: WOrksheet 1...... ... e 113
Re-Ordering: Lesson Starters 8 — 7.........uuuiiiiiiiiiiiiiiiiiiiiiii e 115
Re-Ordering: WOrkSheet 2......... ... e 121
Re-Ordering: Lesson Starter 8 .............uuiiiiiiiiiiiiiiiiiiiiiiie e 124
Re-Ordering: POSt-TEST ........uuuiiiiiiiiii e eenneee 125
LINKING ADDITION & SUBTRACTION ......cuiiiiiiiiiieeeeieiieee e 127
Linking Addition & Subtraction: Pre-Test...............uuuiiiiiiiiiiiiiiiiiiie 128
Linking Addition & Subtraction: Lesson Starters 1 —4...........cccciiiiiiiiiiiiiiiiiiinnns 130
Linking Addition & Subtraction: Worksheet 1. 140
Linking Addition & Subtraction: Lesson Starters 5 — 7.............ooviiiiiiiiiiiiiiiiiiinnnns 141
Linking Addition & Subtraction: Worksheet 2. 148
Linking Addition & Subtraction: Lesson Starter 8 ... 150
Linking Addition & Subtraction: POSt-Test ................uuuiiiiiiiiiiiiiiiiiis 152
IMEMORANDA ettt e e e e e e e e et e e e e e e e e e e s nnnsneeeeaaaeaaaaannns 154

i  Teacher Guide: English



INTRODUCTION

This Teacher Guide contains 6 Mental Mathematics Lesson Starter units for Grade 3
learners. A different calculation strategy is in focus in each unit. These calculation
strategies are taken from the curriculum. Each unit covers a particular group of connected
skills.

The aim is to move learners on from counting in ones on their fingers or with tally marks
on paper. Counting in ones is time-consuming and leads to errors. It also becomes very
inefficient as the number range increases. The strategies and skills support powerful
number sense.

The six calculation strategies and the timeline
The units are covered across the first three terms as follows:

Term | Bridgin 3b6+7= +4 3

through Tor e
Term | Jum [3-12= 2 -10

st,r‘qt,er;ies 31]/\33/\43 _ g

Term 2 DouHinS & Double 29 = dOUb§9\

hcﬂvihs 20 9

l |

L7 = 58
58

Term 2 Rounding & LT+29= /*3—0\A

quustinS

47 76 77 — 76
Term 3 Re-orderin 26 + 17+ [ = 26+17+4
J % )
30 =41
Term 3 Linking addition [[]-30=9 30 9
& subtraction
30+9=[] =39
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The model
Each unit is three weeks long and follows this model:

Three Week Unit

Lesson Starters 1 — 8

Worksheet 1: After Lesson 4
Worksheet 2: After Lesson 7

Each unit begins and ends with a short test for the learners. Marking these tests provides
information for you and the learners about how much they have improved in using that
particular set of skills during the three weeks.

Within each unit, we focus on three types of calculations:

— BRI E (e

* Answer calculations instantly

=l Strategic Calculating

Use efficient strategies to answer problems

ma  Strategic Thinking

*Use relationships to answer problems

Working through the Lesson Starters in each unit with your class should lead to
improvements in learners’ performance from the pre to post-tests. These improvements
show progress in mental mathematics skills and number sense.

How to use this guide

This booklet details the Tests and Lesson Starters for each unit. The Lesson Starters are
designed to fit into the 10-minute oral and mental mathematics section at the start of your
mathematics lesson.

Each Lesson Starter starts with a 1-minute mental warm-up focused on important rapid
recall skills for that unit. Learners should answer these questions quickly and confidently.

A Lesson Starter task sequence follows the warm-up. The task sequence in each lesson
starter explains:

e how to teach the strategy (shown on the left) and
e what to write on the board (shown on the right)

After each lesson starter there are individual tasks for learners to complete. Learners
should mostly try these tasks mentally using the strategy they have just been taught. Tell
learners NOT to count in 1s. If learners are struggling, ask them to show their working,
e.g. on an empty number line, or in a bar diagram. Number line and bar diagram sketches
should be ‘rough’ as the aim is to quickly support mental working.

iv  Teacher Guide: English



Ask learners to explain their thinking to you and to others. This will allow you to assess
whether they are using the strategy taught.

Support Videos: Opposite each lesson starter plan is a link to a short video showing how
the strategy works. You can open the link by:

e Pointing your cell phone camera at the square QR code or
e Typing the youtu.be link into a web browser

After Lesson Starter 4 and Lesson Starter 7, there are individual practice worksheets
that learners can use to practice at home.

Memoranda for the pre- and post-tests and the worksheets are given at the end of this
guide.

The Print Masters Book
There is a separate PRINT MASTERS booklet that has:

e all the pre-tests and post-tests
e all the take-home worksheets
e all printable teaching support materials

Teacher Guide: English Y






Bridging Through Ten
BRIDGING THROUGH TEN

Introduction

The focus in the first four lesson starters is on adding by bridging through ten. In the next
four lesson starters, the focus is on subtracting by bridging through ten. Some of the tasks
are teacher-led at the board and some are for learners to do independently.

Rapid Recall Skills
There are six rapid recall skills that learners need to learn bridging through ten:
e bonds to 10 and multiples of 10 (e.g. 7 + [ =10; 12+ []=20)
e adding to a multiple of ten (e.g. 60 + 3 =63)
e subtracting from a multiple of ten (e.g. 60 — 2 = 58)
e jumping to the next multiple of ten after a number (e.g. 32 — 40)

e jumping to the multiple of ten before a number (e.g. 56 — 50)
e changing the order of the calculation (e.g. 7 + what is ten? What plus 7 is ten?)

Teacher Guide: English 1



Bridging Through Ten

Name:
Br‘idging Thr‘ough Ten: Pre-Test

PART | 2 minutes for this page
" 743= " 50+ 6=
" 2+8= * 3460=
3 0=7T4+ 3, 10_7=
4. I4.

8 less than [0 is AO +8 =

2 What is the next mu|tip|e of 10?7

5 5. | |

! [

48

S A * 100 +27=

5
What is the mu|tiP|e of 10 before 347
7 A
0-5= | |
34
8.
0-/ = + /=50
| 9
9 9.
30 - =27
i +10=10 “ 87=80+

Total out of 20

N
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Bridging Through Ten

Br‘idging Thr‘ough Ten: Pre-Test

PART 2 3 minutes for this page
56 +8 = NN
56 60
2 93 _ L= /\/\
I SIO 8I3
3.
WVB-T71=
4.
61 + =73
i +7=82
" L7+5=67+3+
7.
9 - =9 -L-2

W+56=98+2+

95 100 103
03 - — 95
/\/\
|O 1 ) 1
98 100 136
98 + ~ 136

Total out of 10
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Bridging Through Ten

BRIDGING THROUGH TEN: LESSON STARTER 1

1-Minute Mental Warm-Up
Pop-Fizz

The teacher says ‘pop’ and the learners say fizz’; then the teacher says a number, and
learners respond with the matching number for the rapid recall skill.

a. Pop-Fizz Make 10

In this version, the learners should respond with the number that would make the sum

10.
Teacher: pop — Learners: fizz
Teacher: 3 - Learners: 7
Teacher: pop — Learners: fizz
Teacher: 6 - Learners: 4

b. Pop-Fizz Make 20 (or another multiple of 10)

and soon...

In this version, the learners should respond with the number that would make the sum

20 (or any multiple of 10).

Teacher: pop — Learners: fizz
Teacher: 16 — Learners: 4
Teacher: pop — Learners: fizz
Teacher: 11 — Learners: 9

Task Sequence

and soon...

In this lesson, we use the bridging through ten strategy for addition calculations.

Problem: 36 + 7
Write ‘36 + 7 =’ on the board.
Draw a line and mark a point labelled ‘36’.

Teacher: We are adding so we need to jump
forwards. What is the next multiple of ten
after 367

A learner should come and mark ‘40’ on the line.

36+7=

36 40

Teacher: We have to jump 7 forward from 36. Let's
make one jump to the next multiple of ten
rather than jumping in 1s. 36 plus what
gives 407

Learners: 4

36+7=

+4

36 40

4 Teacher Guide: English




Bridging Through Ten

Teacher: We have added 4. We need to add 7.
7 splits into 4 and what? /' \

Learners: 3 /\%

Split the 7 in 36 + 7 into 4 and 3.

Teacher: How many more do we need to add?

Learners: 3 /\/\

36 40
Teacher: What is 40 plus 37?
Learners: 43 36}7\2“3
Teacher: So,36+7 =36 +4 +3 =43 » s

3 40 £

Individual Tasks
Learners should now try the following examples mentally:
48 +6 63 +8

Learners should explain their thinking, e.g. “for 48 + 6, | add 2 to 48 to get 50, then add 4,
so the answer is 54.”

Tell learners NOT to count in 1s.

Learners who struggle to do this mentally can draw rough number lines to help them.
Support Video

Bridging Through Ten 1

https://youtu.be/iJNrdV3P4 s

Teacher Guide: English 5



Bridging Through Ten

Support Video
Bridging Through Ten 2

https://youtu.be/upvivkC3Yko

6 Teacher Guide: English



Bridging Through Ten

BRIDGING THROUGH TEN: LESSON STARTER 2

1-Minute Mental Warm-Up

a. Pop-Fizz: Make 10 and/or Make 20 (or any other multiple of ten)

b. Jumping to the next multiple of 10 (e.g. 23 — 30; 56 — 60)

This is not rounding to the nearest ten but jumping to the next multiple of ten on the

number line.
“What is the next multiple of ten after...?”

Learners: 50
Learners: 40

Teacher: 47 -
Teacher: 32 -

Task Sequence

and soon...

In this lesson we use the bridging through ten strategy for addition calculations.

Ask the learners to remember from yesterday: How
did we solve 36 + 77

Start by drawing a line and marking the point ‘36’.

Teacher: We are adding so we need to jump forward.
What is the next multiple of ten after 367

Learners: 40
A learner should come and mark the line.

Allow learners to describe the method and how it
works, and to show it on the board.

The final, full image is shown
below:

36+7 =43
/ \
3
+4 +3
/\/\1
T T 1
36 40 43

Then, show on the board how to bridge through ten
to solve: 27 + 8

Start by drawing a line and marking a point labelled
‘27’ and solve the problem using the bridging through
ten strategy.

The final, full image is shown
below:

27 +8=35
\
3 5
+3 +5
/\/\=
27 30 35

Individual Task

Learners should now try the following example mentally: 42 + 9

Learners should explain their thinking, e.g. “for 42 + 9, | add 8 to 42 to get 50, then add 1

to get to 51”.
Tell learners NOT to count in 1s.

Learners who struggle to do this mentally can draw rough number lines to help them.

Teacher Guide: English




Bridging Through Ten

Support Video
Bridging Through Ten 3

https://youtu.be/wDEEqU9B 5Q
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Bridging Through Ten

BRIDGING THROUGH TEN: LESSON STARTER 3

1-Minute Mental Warm-Up

a. Jumping to the next multiple of ten (e.g. 23 — 30; 56 — 60)

b. Adding to a multiple of ten
“What is...?”

Teacher: 30 + 6 - Learners: 36
Teacher: 50 + 2 - Learners: 52
Teacher: 70 + 5 - Learners: 75

Task Sequence

and soon...

In this lesson we use the bridging through ten strategy for addition calculations.

Show on the board how to bridge through ten to
solve: 35 + 8

Start by drawing a line and marking a point labelled
‘35'.

Solve the problem using the bridging through ten
strategy.

The final, full image is shown
below:

35+8=43
3
+5 +3
|/_\./\.
T T T
35 40 43

Individual Tasks

Learners should now try the following examples mentally:

44 + 8 39+7

Learners should explain their thinking, e.g. “for 44 + 8,
to get to 52”.

Tell learners NOT to count in 1s.
Give early finishers more to practice:
43 +8 67 +6 84 +7

Teacher Guide: English
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Bridging Through Ten
BRIDGING THROUGH TEN: LESSON STARTER 4

1-Minute Mental Warm-Up
Bonds to 10: Number sentences from a bar diagram

Teacher: This is a bar diagram and it shows that 7 | Write the following on the board:
and 3 make 10.

Teacher: 7 plus what is 107? 4 3
Learners: 3 10
Teacher: Then, 3 plus what is 10? Prepare the board with these
Learners: 7 examples:
Teacher points to each calculation on the board and | | 2| 8 6 | 4
the class gives the missing number. 10 10
Continue to ask the class, verbally, more examples 2+[]=10
using bonds of ten: 8+[]=10

1+ whatis 10? Then 9 + what is 10? []+4=10

' ? ' ?
2+what!s10.Then8+what!s10. 4+[7]=10
6 + what is 10? Then 4 + what is 107

Task Sequence

In this lesson we use the bridging through ten strategy to find the missing number in
addition calculations.

Use bridging through ten to solve 34 + [ ]=42. 34 +|:|= ”
Draw a number line that shows ‘34’ and ‘42’.

4 40 42
34+ |=42

Teacher: What is the next multiple of ten after 347 3
Learners: 40

]
Mark ‘40’ on the number line. /‘\
Teacher: 34 plus what is 407 7 J—
Learners: 6 34+ ]=42
Write ‘6’ in the block above the jump as shown. /“’\/*Q
1 | l
34 40 42

10 Teacher Guide: English



Bridging Through Ten

If learners are struggling with this example, ask them,
“4 + what is10?”

Learners should be able to answer ‘6’, so show them
that this is the same for all multiples of ten:

s0:4+6=10;14+6=20;24+6=30; 34 +6 =40...
Teacher: What is added to 40 to get 427
Learners: 2

Teacher: What is 6 plus 27 (point to the 6 and 2 on
the diagram)

Learners: 8
Teacher: So, what is added to 34 to get 427
Learners: 8

3+ ]=42
e \
+6 +2
E/\/\!
34 40 42
34+[8|=42
/ \
+6 +2
I/\/\'I
34 40 42

Individual Tasks
Learners should try the following examples mentally:
28+[]1=35 67 +[1=72

Learners should explain their thinking, e.g. “for the first example, the next multiple of ten
is 30, so | plus 2 to get to 30 and then | must plus 5 to get to 35. 2 plus S5is 7.”

Tell learners NOT to count in 1s.

Take-Home Task: Worksheet 1

At the end of today’s session give learners Worksheet 1.

You do not need to time learners as they do this worksheet. The aim is to give learners

some written practice of the work they have done mentally.

Support Video
Bridging Through Ten 4

https://youtu.be/INITWPDMEKY

Teacher Guide: English
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Bridging Through Ten

Name:

Bridsins Thr‘oush Ten: Worksheet |

6+A:

50+6=

|+ 9 =

50+A:

T less than 10 is

8 less than 30 is

0=3+ 20 =19 +
|
5. [7.
0 30
6 /15\ 8. ‘/14\
0-5= Y60 =
20.
0-8= L0 -7 =
3 7 39
9. 2l.
> +L=00 & +3=23
"8 - 10 2 304 3%
+5 +7
) /\I 2L I/\I

12 Teacher Guide: English




Bridging Through Ten

Teacher Notes

Here you can make notes about the lesson and which learners still need help with the

bridging through ten strategy. You can also make notes of any other issues that you want
to address in the next lesson starter.

Teacher Guide: English 13



Bridging Through Ten
BRIDGING THROUGH TEN: LESSON STARTER 5

1-Minute Mental Warm-Up

a. Jumping to the multiple of ten before
This is not rounding to the nearest ten but jumping to the multiple of ten before on the
number line.
“Give me the multiple of ten that comes before...”

Teacher: 26 — Learners: 20
Teacher: 53 — Learners: 50 and so on...
b. Subtracting from a multiple of ten
“What is...?”

Teacher: 30 — 6 — Learners: 24
Teacher: 50 — 2 — Learners: 48
Teacher: 70 - 5 — Learners: 65 and so on...
Task Sequence
In this lesson we use the bridging through ten strategy to solve subtraction calculations.

Problem: 43 -7 P
Write ‘43 — 7 =’ on the board.
Draw a line and mark a point labelled ‘43’.
Teacher: We are subtracting so we need to jump - pa

backwards. What is the multiple of ten

before 437
Learners: 40
A learner should come and mark the line.
Teacher: We have to jump 7 backwards. Let's make P

one jump to the multiple of ten rather than

counting back in 1s. 43 minus what gives i

407 .\
Learners: 3 40 3
Teacher: We have subtracted 3. We need to subtract 3-7=

seven. 7 splits into 3 and what? 7\
Learners: 4 /3\
Split the 7 in 43 — 7 into 3 and 4. 40 3
Teacher: How many more do we need to subtract? 43} 7\2
Learners: 4 /4\/3\

’ 0 o

Teacher: What is 40 minus 47? 43-7=36
Learners: 36 7 N\
Teacher: So, 43 -7 =43 -3 -4 = 36. /\/‘3\
Record the solution on the number line. % 4!0 4’3

14 Teacher Guide: English



Bridging Through Ten

Individual Tasks
Learners should now try the following examples mentally:
54 -6 63-5

Learners should explain their thinking, e.g. “for 54 — 6, | subtract 4 from 54 to get 50, then
subtract 2, so the answer is 48.”

Tell learners NOT to count in 1s.

Learners who struggle to do this mentally can draw rough number lines to help them.
Support Video

Bridging Through Ten 5

https://youtu.be/-bQNTOPIy7I

Teacher Guide: English 15



Bridging Through Ten

Support Video
Bridging Through Ten 6

https://youtu.be/JvNKtAdrzfM

16 Teacher Guide: English



Bridging Through Ten

BRIDGING THROUGH TEN: LESSON STARTER 6

1-Minute Mental Warm-Up

a. Jumping to the multiple of ten before (e.g. 23 — 20; 56 — 50)
b. Subtracting from a multiple of ten (e.g. 30 -3 — 27; 40 - 6 — 34)

Task Sequence

In this lesson we use the bridging through ten strategy to solve subtraction calculations.

Ask the learners to try to remember from yesterday:
How did we solve 43 — 77?

Start by drawing a line and marking a point labelled
‘43,

Allow learners to describe the method and how it
works, and to show it on the board.

The final, full image is shown
below:

43-7=36
3/ \4
_4 _3
I/\{/\!
36 40 43

Then, show on the board how to bridge through ten
to solve: 27 - 8

Start by drawing a line and marking a point labelled
‘27’ and solve the problem using the bridging through
ten strategy.

The final, full image is shown
below:

27-8=19
/ \
7 1
-1 -7
NN
19 20 27

Individual Task

Learners should now try the following example mentally: 35 — 7

Learners should explain their thinking, e.g. “for 35 — 7, | did 35 — 5 to get 30 and then

minus 2 to get 28.”
Tell learners NOT to count in 1s.

Learners who struggle to do this mentally can draw rough number lines to help them.

Give early finishers more to practice:
42 -8 62 -6

Teacher Guide: English
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Support Video
Bridging Through Ten 7

https://youtu.be/npm pVwiXD4

18 Teacher Guide: English



Bridging Through Ten
BRIDGING THROUGH TEN: LESSON STARTER 7

1-Minute Mental Warm-Up

a. Jumping to the multiple of ten before (e.g. 23 — 20; 56 — 50)

b. Subtracting from a multiple of ten (e.g. 30 -3 — 27; 40 - 6 — 34)

Task Sequence

In this lesson we use the bridging through ten strategy to solve subtraction calculations.

Show on the board how to bridge through ten to | The final, full image is shown

solve: 35 -8 below:
Start by drawing a line and marking a point labelled 35-8=27
35", /A

Solve the problem using the bridging through ten
strategy. l/\./\,

Individual Tasks
Learners should now try the following examples mentally:
25-8 36-7

Learners should explain their thinking, e.g. “for 25 — 8, | did 25 — 5 to get 20 and then
minus 3 to get 17.”

Tell learners NOT to count in 1s.
Learners who struggle to do this mentally can draw rough number lines to help them.
Give early finishers more to practice:
73-6 142 -8 81-4
Take-Home Task: Worksheet 2
At the end of today’s session give learners Worksheet 2.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.

Teacher Guide: English 19



Bridging Through Ten

Name:

Bridsins Thr‘oush Ten: Worksheet 2

[5+8= NN
2 54_6: /\/\5!4
3.

2% + =3/
o7+ —27+3+5
* 32+9=32+8+
Y bT+b=bT+3+
Yo+ = +6+23
Y3 —3)_2_5

L] [0
§ /\l/—\l
97 100 144
97 + + :MA
-[] ]
0. /\4/\
915 1(l)O 1513
153 — _ — 95
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Bridging Through Ten

Teacher Notes

Here you can make notes about the lesson and which learners still need help with the

bridging through ten strategy. You can also make notes of any other issues that you want
to address in the next lesson starter.

Teacher Guide: English 21



Bridging Through Ten

BRIDGING THROUGH TEN: LESSON STARTER 8

1-Minute Mental Warm-Up
Bonds to 10: Number sentences from a bar diagram

Teacher: This is a bar diagram and it shows that 7
and 3 make 10.

We can also see that 10 — 7 = 3 from
looking at the diagram.

Teacher: So 10 minus what is 3?

Write the following on the board:

/

3

10

Prepare the board with these

Learners: 7 examp|es:
Teacher: Then, 10 minus what is 77 2 | 8 6 |
Learners: 3 10 10
Teacher points to each calculation on the board and 10-[1=6
the class gives the missing number. 10-[]=4
Continue to ask the class, verbally, more examples | 10 —[ ] =2
using bonds of ten: 10-[]=8

10 minus what is 1? 10 minus what is 97?
10 minus what is 2? 10 minus what is 87?
10 minus what is 4? 10 minus what is 67?

Task Sequence

In this lesson we use the bridging through ten strategy to find the missing number in
subtraction calculations.

Use bridging through ten to solve 42 —[ ] = 34 2 [J=3

Draw a number line that shows ‘42’ and ‘34’.

Teacher: What is the multiple of ten before 427 . . .

Learners: 40 34 40 42

Mark ‘40’ on the number line.

Teacher: 42 minus what is 407? 42-[]=34

Learners: 2 -[]

Write ‘2’ in the block above the jump. : /\
34 40 42

Teacher: What do we take away from 40 to get 347

Learners: 6 o[-0

If learners are struggling with this example, ask them, 0 "

“10 minus what is 47?7 /—\/\
3I4 4Io 4I2

Learners should be able to answer ‘6’, so show them

that this is the same for all multiples of ten;

22 Teacher Guide: English



Bridging Through Ten

$s0:10-6=4;20—-6+14;30-6=24;40-6 =34
etc.

Teacher: What is 6 plus 27 (point to the 6 and 2 on
the diagram)

Learners: 8

Teacher: So, 42 minus what is 347

Learners: 8

42-[ ]=34
RN
-6 -2
'/\/\l
34 40 42
42-[8] =34
VAN
-6 -2
f/—\,/\,
34 40 42

Individual Tasks
Learners should try the following examples mentally:
35-[] =28 72-[]=67

Learners should explain their thinking, e.g. “for 35 —[_]= 28, the multiple of ten before 35
is 30, so I minus 5 to get to 30 and then | must minus 2 to get to 28. 5 plus 2is 7.”

Tell learners NOT to count in 1s.

Learners who struggle to do this mentally can draw rough number lines to help them.

Support Video
Bridging Through Ten 8

https://youtu.be/9YSloijDOso
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Bridging Through Ten

Name:
Br‘idsins Thr‘oush Ten: Post-Test

PART | 2 minutes for this page
l. 6 + A _ Il 50 + 7 _
© 2+48=  3460=
S 0=7+ " [0-T=
4. I4.

8 less than 0 is [0+ 8=

2 What is the next mu|tiP|e of 10?7

5 5.

10 ' '
48

A * 100 + 27 =

5
What is the mu|tiP|e of 10 before 347
7 A
0-5= : |
34
8.
0-3= +8 =50
| 9
9 9.
30 - =2]
i +10=10 “ 8780+

Total out of 20
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Bridging Through Ten

Br‘idging Thr‘ough Ten: Post-Test

PART 2 3 minutes for this page
b6 +8 = /N O\
66 70 '
2 93 _ 5= /\/\
' 8IO 8'3
3.
QVB-T7=
4.
61 + =73
’ +7=82
4T+ 5=67+3+
7.
U - =Y -L-2

W+56=98+2+

95 100 103
103 - =95
./\/\
|0 1 1 1
98 100 136
98 + =136

Total out of 10
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Jump Strategies

JUMP STRATEGIES

Introduction

The focus in the first four lesson starters is on adding using jump strategies. In the next
four lesson starters, the focus is on subtracting using jump strategies. Some of the tasks
are teacher-led at the board and some are for learners to do independently.

Rapid Recall Skills
There are six rapid recall skills that learners need to learn jump strategies:

e counton or back in 10s from any number (e.g. 12, 22, 32, or 57,47, 37, ...)
e add or subtract 10 from any number (e.g. 43 + 10 =53 or 89 — 10 = 79)

e add a multiple of ten to any number (e.g. 61 + 20 = 81)

e subtract a multiple of ten from any number (e.g. 46 — 30 = 16)

e jumping to the next multiple of ten after a number (e.g. 32 — 40)

e jumping to the multiple of ten before a number (e.g. 56 — 50)
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Name:

J ump Str‘atesies: Pre-Test
PART | 2 minutes for this page

i Fill in the missinS number

What is the next mu|tiP|e of 107

L, 24, 34, L, ”.
b, Fill in the missing number 5'6 '
19, 69, 59, L9,
’ 6+ 30 = 0
2.
“ 57_10= s
10 +20
5. /\ 3 /\
— ¢ .
I4.
+10 +10 +10 16+ 30 =
i N N N
23 | | ‘ What is the mu|tiP|e of 10 before 487
5.

~12 48
e N\

54 " 79-40=
" 36+ =40 " 8- =18
-10 -10 -10 -10 5 ~20=469
"
— 7 Ry =TI
0 0o - +20 =66

Total out of 20
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J ump Str‘qtegies: Pre-Test
PART 2 3 minutes for this page

+20 +3

53 - - L=29

57+26=

83 -24 =

9 + = 4l

62 - =7

bl-32=6l- _2

1L - =1,-20-5

Total out of 10
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Jump Strategies
JUMP STRATEGIES: LESSON STARTER 1

1-Minute Mental Warm-Up
a. Round the room 10 more (can alternate with whole class answering)

The teacher says a number and learners respond round the room with 10 more than
the last number.

Teacher: 16
Learner 1: 26 — Learner 2: 36 — Learner 3: 46 — Learner 4: 56 and so on.

b. Round the room 10 less (can alternate with whole class answering)

The teacher says a number and learners respond round the room with 10 less than
the last number.

Teacher: 128
Learner 1: 118 — Learner 2: 108 — Learner 3: 98 — Learner 4: 88 and so on.

Task Sequence
In this lesson we introduce jump strategies to solve addition problems.

Problem: 36 + 13 36413 =
Write ‘36 + 13 =’ on the board.
Plot 36 near the start of the line (because adding

means we will be jumping forwards). 36
Teacher: We have to jump 13 forwards. Let’s break 36+ 13 =
13 down into 10 and 3. What is 36 + 10? WA
Learners: 46 +10
Draw the +10 jump, landing on 46. ,/\,
36 46
Teacher: We still have to jump 3 forward. What is 46
plus 3? 36+13=49
/\
Learners: 49 oo
+10 +3

Write on the number line as shown. /\/\

Teacher: We follow these steps: : e }
e We plot the first number
e We break down the second number that we
are adding
e We jump the tens and then the units
e We give the answer

Teacher: So 36 + 13 is the same as 36 + 10 + 3 =49
because we have added 13 by first adding
10, then 3.

Write the number sentences as shown.

36+10+3=49
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Individual Tasks
Learners should now try the following examples mentally:
64 +12 24 +15

Learners should explain their thinking, e.g. “for 64 + 12, | add 10 to 64 to get 74, then |
add 2, so the answer is 76.”

Tell learners NOT to count in 1s.

Learners who struggle to do this mentally can draw rough number lines to help them.
Support Video

Jump Strategies 1

https://youtu.be/FPTVolFFd3k

30 Teacher Guide: English



Jump Strategies

JUMP STRATEGIES: LESSON STARTER 2

1-Minute Mental Warm-Up
Pop Fizz: 10 more or 10 less

a. The teacher says ‘pop’, learners say ‘fizz’; teacher says a number, learners respond

with 10 more (or a multiple of 10 more):

Teacher: pop — Learners: fizz
Teacher: 3 — Learners: 13
Teacher: pop — Learners: fizz
Teacher: 53 — Learners: 63

and soon...

b. The teacher says ‘pop’, learners say fizz’; teacher says a number, learners respond

with 10 less (or a multiple of 10 less):

Teacher: pop — Learners: fizz
Teacher: 49 — Learners: 39
Teacher: pop — Learners: fizz
Teacher: 78 — Learners: 68

Task Sequence

and soon...

In this lesson we use jump strategies to solve addition problems.

Ask the learners to try to remember from yesterday:
How did we solve 36 + 137

Start by drawing a line and marking the point ‘36’.

Allow learners to describe the method to their seat
partner, and then ask one pair to show it on the board.

Remind learners of the steps they learned previously:
plot, break down, jump and answer.

The final, full image is shown below:

36 + 13 =49
/ \
10
+10 +3
36 46 49

Then, show on the board how to use jump strategies to
solve: 47 + 21

e Plot 47 on the number line.

e Break down the 21 into 20 and 1

e Jump 20 forward and then jump 1 forward.
Some learners will make two forward jumps of
10 instead of one forward jump of 20 - this is
okay.

e Give the answer.

Teacher: So47 +21isthe sameas47 +20+ 1= 68

Write the number sentences as shown.

The final, full image is shown below:

47 + 21 =68
/\
20 1
+20 +1
i/\l/\!
47 67 68
47 +20+ 1 =468

Individual Tasks

Learners should now try the following examples mentally:

43 + 24 31+25

Teacher Guide: English
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Learners should explain their thinking, e.g. “for 43 + 24, | add 20 to get 63, then add 4, so
the answer is 67.”

Tell learners NOT to count in 1s.

Support Video

Jump Strategies 2

https://youtu.be/6RKkPSbSpINQ
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Support Video
Jump Strategies 3

https://youtu.be/JAGey218ADw
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Jump Strategies

JUMP STRATEGIES: LESSON STARTER 3

1-Minute Mental Warm-Up
Pop-Fizz: 10 more and 10 less; 20 more and 20 less
Task Sequence

In this lesson we extend jump strategies to include a bridging through ten step.

Show on the board how to use jump strategies to
solve: 35 + 16

Write the number sentence on the board and draw an
empty number line.

e Plot 35 on the number line.

e Break down the 16 into 10 and 6

e Jump 10 forward to reach 45. Jump the
remaining 6 by bridging through the next
multiple of 10 (this is 50). So the 6 needs to
be broken down into 5 and 1. Jump forward
5and 1.

e Give the answer.

Teacher: So 35+ 16 is the same as 35+ 10 + 6 = 51
or35+10+5+1=51.

Write the number sentences as shown.

The final, full image is shown
below:

35+16=51
/ \
10 6
/ \
5 1
+10 +5 +1
I/\I/\I/\‘}
35 45 50 51
35+10+6=251

35+10+5+1=351

Individual Tasks

Learners should now try the following examples mentally:

39 + 23 68 + 35

Learners should explain their thinking, e.g. “for 39 + 23, | add 20 to 39 to get 59, then add

1 to get to 60, and then 2, so the answer is 62.”
Tell learners NOT to count in 1s.
Give early finishers more to practice:

36 + 28 47 + 34
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Jump Strategies
JUMP STRATEGIES: LESSON STARTER 4

1-Minute Mental Warm-Up
Jumping to the next multiple of ten

This is not rounding to the nearest ten but jumping to the next multiple of ten on the
number line.

“What is the next multiple of ten after...?”

Teacher: 47 - Learners: 50
Teacher: 55 - Learners: 60
Teacher: 32 - Learners: 40 and soon...

Task Sequence

In this lesson we use jump strategies to solve missing number problems.

Show on the board how to use jump strategies to

solve 23 + [ ]= 37 as follows: 23+ |F37
Write the number sentence on the board and draw an
empty number line. +10 +4
Plot ‘23’ on the number line. :/\;/\;
23 33 37
Teacher: We need to jump forward to 37.
Mark 37 on the number line. 23 +|14[= 37
Teacher: What tens jump, and what units jump, / \
should we make? 10 4
Learners: Jump 10 to get to 33 and jump 4 to get to +10 +4
37. SN
23 33 37

Draw these jumps on the number line.
Teacher: How much have we jumped in total?
Learners: 14

Write 14 in the block.

Teacher: So 23 + 10 + 4 is the same as 23 + 14 =
37.

Individual Tasks
Learners should now try the following examples mentally:
45 +[ ] =67 67 +[] =81

Learners should explain their thinking, e.g. “for 45 + [_]= 67, | add 20 to 45 to get 65, then
add 2 to get 67, so the total jump is 22.”

Tell learners NOT to count in 1s.

Give early finishers more to practice:
45+ ] =68 67 +[]=83
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Take-home task — Worksheet 1
At the end of today’s session give learners Worksheet 1.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.

Support Video
Jump Strategies 4

https://youtu.be/A9vF XHWkzUo
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Name:
J ump S‘brctesies: Worksheet |
7510 = YL +50=
-30
+20
) I/\I o /\
63 ' 5
o271 37 57 8 Tb bbb
Y - 50 “ 68 =8
What is the next mu|tiP|e of 10? -10 -10 -10
i | ' 83
57
+10 -20
6 /\ 6 /\
) ' ' 8
52 - 20 = " [+50=
0 +30
8 8 /\
6 i |
+10 +10 +10 +10 What is the mu|tiP|e of 10 before 377
q. N\(\/\ 9.
4|6 T T 1 1 : :
37
® 54+ — 85 ® 97_60=
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Teacher Notes

Here you can make notes about the lesson and which learners still need help with different
strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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Support Video
Jump Strategies 5

https://youtu.be/dFV5amY68Sc
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Jump Strategies
JUMP STRATEGIES: LESSON STARTER 5

1-Minute Mental Warm-Up
a. Round the room 10 more
b. Round the room 10 less
Task Sequence

In this lesson we use jump strategies to solve subtraction calculations.

Problem: 43 — 12

43 -12=
Write ‘43 - 12 =" on the board.
Plot ‘43’ near the end of the line (because subtracting .
means we will be jumping backwards). 43
Teacher: We have to jump 12 backwards. Let’s break 43-12=
12 down into 10 and 2. What is 43 - 10? AN
Learners: 33 -10
Make the —10 jump, landing on 33. N\
33 43
Teacher: We still have to jump 2 backwards. What is
. 43-12=31
33 minus 27? /\

Learners: 31

Write on the number line as shown. /\/\

Teacher: We have subtracted 12 by subtracting 10 31 33 4
and subtracting 2.

e We plot the first number

e We break down the second number

e We jump the tens and then the ones
(backward jumps because we are
subtracting)

e We give the answer

Teacher: So 43 — 12 isthe same as 43 -10 -2 =
31. Write number sentences as shown.

Individual Tasks
Learners should now try the following examples mentally:
62 -12 53 - 11

Learners should explain their thinking, e.g., “for 62 — 12, | subtract 10 from 62 to get 52,
then subtract 2, so the answer is 50.”

Tell learners NOT to count in 1s.
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JUMP STRATEGIES: LESSON STARTER 6

1-Minute Mental Warm-Up
a. Add 10 (or add a multiple of 10)

Same method as ’10 more’, but this time the teacher offers an ‘add 10’ problem.

Teacher: 16 +10 — Learners: 26
Teacher: 84 +10 — Learners: 94
Teacher: 96+ 10 — Learners: 106

b. Subtract 10 (or subtract a multiple of 10)

and soon...

Same method as ’10 less’, but this time the teacher offers a ‘subtract 10’ problem.

Teacher: 56 -10 — Learners: 46
Teacher: 84 -10 — Learners: 74
Teacher:95-10 — Learners: 85

Task Sequence

and soon...

In this lesson we use jump strategies to solve subtraction calculations.

Ask the learners to try to remember from yesterday:
How did we solve 43 — 127?

Allow learners to describe the method to their seat
partner, and then ask one pair to show it on the board.
Remind learners of steps they learnt previously: plot,
break down, jump (backwards) and answer.

The final, full image is shown
below:

43-12=231
/\
10 2
-2 -10
%/\I/_\l
31 33 43

Show on the board how to solve: 57 — 24
Plot ‘57’ on the number line.
Break down the 24 into 20 and 4.

Jump backward 20 and then jump backward 4. Some
learners will make two backward jumps of 10 instead
of one backward jump of 20 - this is okay.

Write the answer.

So 57 — 24 is the same as 57 — 20 — 4 =
33.

Write the number sentence as shown.

Teacher:

The final, full image is shown
below:

57-24=33
/' \
20 4

|

33 37 57

Individual Tasks

Learners should now try the following examples mentally:

95-23 43 - 22

Learners should explain their thinking, e.g., “for 95 — 23, | subtract 20 from 95 to get 75,

then subtract 3, so the answer is 72.”
Tell learners NOT to count in 1s.

Learners who struggle to do this mentally can draw rough number lines to help them.

Teacher Guide: English

4]




Jump Strategies

Support Video
Jump Strategies 6

https://youtu.be/JQg2zL6pwCM
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Support Video
Jump Strategies 7

https://youtu.be/uF GzuToKGkKA
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JUMP STRATEGIES: LESSON STARTER 7

1-Minute Mental Warm-Up
Jumping to the multiple of ten before

This is not rounding to the nearest ten but jumping to the multiple of ten before on the

number line.
“Give me the multiple of ten that comes before...”

Teacher: 26
Teacher: 53

Learners: 20
Learners: 50

%
%

Task Sequence

and soon...

In this lesson we extend jump strategies to include a bridging through ten step.

Show on the board how to bridge through ten to
solve: 62 — 17

Plot ‘62’ on the empty number line.

The final, full image is shown
below:

62-10-7=450r62-10-2-5=45

62-17 =45
Break down the 17 into 10 and 7. 10/ >7\
Jump backward 10 to reach 52. 2o
Jump back the remaining 7 by bridging through the M
multiple of 10 before (this is 50). : P |
45 50 52 62
So the 7 needs to be broken down into 2 and 5.
Jump backward 2 and 5.
Write the answer.
Teacher: So 62 — 17 is the same as: 62-10-7 =45

62-10-2-5=45

Individual Tasks

Learners should now try the following examples mentally:

75-18 93-14

Learners should explain their thinking, e.g. “for 75 — 18, | subtract 10 from 75 to get 65,
then subtract 5 to get 60, then subtract 3, so the answer is 57”.

Tell learners NOT to count in 1s.

If any learners finish these tasks quickly, give them more to practice:

73 -28 62 — 35
Take-Home Task — Worksheet 2

At the end of today’s session give learners Worksheet 2.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.
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Name:

J ump S‘brctesies: Worksheet 2

+20 +4

VAN

52

L5+ 8=

6, - 25=

18 + =42

13 - =58

53-24 =53 - A

27+ +6=63

49 52 72

12 - -3=49

36 — =8-20-9
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Teacher Notes

Here you can make notes about the lesson and which learners still need help with different
strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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Support Video
Jump Strategies 8

https://youtu.be/BHCY|DIUdRI
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Jump Strategies
JUMP STRATEGIES: LESSON STARTER 8

1-Minute Mental Warm-Up

a. Jumping to the multiple of ten before
b. Subtract multiples of 10

Task Sequence

In this lesson we use jump strategies to solve missing number problems.

Problem: 84 — [ ] =61
. 8a-[ J=6
Plot ‘84’ on the number line.

Teacher: We need to jump back to 61. 3 20

Mark ‘61’ on the number line. I/\/\

Teacher: What tens jump and what units jump should 61 4 84
we make?

Learners: Minus 20 to get to 64 and minus 3 to get to 61 84-[23]= 61

Draw these jumps on the number line. / \

Ask: How much did we jump back in total? °3

Learner: 23 -3 -20

Write the answer in the block. /\/—\

Teacher: So 84 — 20 — 3 is the same as 84 — 23 = 61

Write number sentence as shown.

Individual Tasks
Learners should now try the following examples mentally:
75-[]=62 93-[]=69

Learners should explain their thinking, e.g. “for 75 — [ ]= 62, | subtract 10 to get 65, then
subtract 3 to get 62, so the total jump is 13.”

Tell learners NOT to count in 1s.
If any learners finish these tasks quickly, give them more to practice:
75-[]=63 94 -[]1=69
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Name:

Jump Strategies

PART |

J ump Str‘atesies: Post-Test

2 minutes for this page

Fill in the missinS number

What is the next mu|tiP|e of 107

2. 22, 32 (2 u
h Fill in the missinS number 4I7 I
19, 69, 59, /9,

" 6+30=

B o | 10
© 57_10= 58

+10 +20
i N g T

7 34
I£.
+10 +10 +10 6 + 30 =

23 What is the mu|tiP|e of 10 before 487
5.
—10 l 4l8
: ‘/-\
54 "~ 79_/0=
b 374 = /0 " 33 - 18
-10 -10 =10 -10 8. —20264
9.
/1 " 374 =77
" 3_20= o +20 = bb

Total out of 20
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J ump S‘t,r‘q‘t,egies: Post-Test
PART 2

3 minutes for this page

+20 +4

45 75

L5+ +71=82

|

29 33

53 _ _[=29
5.

57 + 26 =
6.

83 _ 2/ =
"9+ = /|
8.

5D _ = 37
9.

bl 32 =6l - )
0.

I - =7L_-20_5

Total out of 10
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Doubling & Halving
DOUBLING & HALVING

Introduction

The focus in the first three lesson starters is on the recall of doubles up to double 10 and
halves of even numbers up to 20. We link this recall with language and key
representations of doubles/halves. In the next five lesson starters, the focus is on using
these recalled facts to mentally work out doubles and halves of larger numbers. Some of
the tasks are teacher-led at the board and some are for learners to do independently.

Rapid Recall Skills
There are three rapid recall skills that learners need in order to learn doubling and halving:

e doubles up to double 10 (e.g. double 4 is 8 or double 7 is 14);

e halves of even numbers up to 20 (e.g. half of 6 is 3 or half of 18 is 9);

e doubles and halves of ‘friendly’ numbers (e.g. double 30 is 60 or half of 50 is 25
or double 200 is 400).
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ame.:
Doubhns & Ha|vins: Pre-Test
PART | 2 minutes for this page
oooeloe
o olooele R
b6+6=
“ hdlf of 12 = © 74 2=
Y 949-= Rl of =7
. 4.
double 8 = double 100 =
i x2=12 " double 20 =
16
¥ “ half of - /0
8
7. A
double 10 = half of 50 =
000 0|00
* oo oooloe b0 =
half of I =
" 022= " Ldf of 30 =
 hlf of I8 = 0460 =

Total out of 20
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DouHinS & Hq|vin8: Pre-Test
PART 2

3 minutes for this page

double £2 =

36 x2=

6L + 2=

half’ of 102 =

double 47 =

half” of 38 =

half” of =52

double 39 is /8

half* of 78 is

39+ 38 =

double 39 = 40 + 40 -

Total out of 10
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Doubling & Halving

DOUBLING & HALVING: LESSON STARTER 1

1-Minute Mental Warm-Up

‘I show, you say’ (whole class and then a learner paired activity)

a. The teacher shows a ‘double’ number using fingers on two hands, e.g.

@@% Double 3 is 6. Now tell me the doubles sentence for the fingers | show.’

The teacher shows: Double 4 Double 1

2

Double 3 Double 5 Double

Learners say the appropriate sentence, e.g. “Double 4 is 8”.

b. Learners working in pairs can extend this activity to show double 6 — double 10 using

their fingers:

Teacher: Each pair, show me double 6.

Learner pairs: % ' ; § ‘ W

Teacher: How many fingers altogether in double 6?

Ask learners to mirror match their full hands and the hands with one finger open. Help
learners to see that the answer 12 is made up of two hands with 5 fingers and two

hands with 1 finger: 5+ 5and 1 + 1.
Task Sequence

In this lesson we use basic doubling and halving facts to 20.

Problem: double 6

Show six dots on one half of the doubles dot card. Open
the card.

Teacher: Now | have double six. How many dots
altogether?

Learners: 12
Teacher: How do you know double 6 is 127?
Listen for learners who say that the doubles card shows:

oejejoiele] | | | |

Double 6 =12

Two groups of six is 12

Two times 6 is 12

)

‘6 and 6’, ‘two groups of 6, ‘two times 6’, ‘6 x 2". 6x2=12
Problem: half of 12 o oololele
_Show twelve dots on the doubles dot card. Fold the card o000 ol
in half lengthways. 1
Teacher: Now | can see half of the 12 dots and you can 3
see half. So what is half of 127 ojo[e[oe]e] | | | |
Learners: 6
Half of 12 is 6
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Teacher: How do you know the answer is 67

Listen for learners who give explanations like: ‘half of 12
is 6’ or ‘twelve divided into two parts is 6’ or ‘twelve
shared between two is six’ or 12 =~ 2 = 6'. If no similar
offers are made, prompt the class to repeat these
sentences after you.

Write these different versions on the board.

Twelve divided into 2 equal parts
Is 6.

Twelve shared between 2 is 6.
12+2=6

(These examples must remain
on the board.)

Repeat with: Double 4 and double 9 dot cards
Half of 8 and half of 20 dot cards

Ask the class to say different sentences to match each
of the double and half dot cards.

Encourage learners to see the fives (dark dots) in the
dot cards and to use these to find the number of dots
quickly. So for double 9 we can see two 5s as 10 and
two 4s as 8 so double 9 is 18.

000
000
Double 4 and half of 8

Double 9

5

e000e0o0000
Half of 20

Individual Tasks

Learners should now try the individual task sheet provided for Lesson Starter 1. Learners
should complete the sentences, and write sentences, below each image of the dot cards

on the worksheet.
Support Video
Doubling & Halving 1

https://youtu.be/UMmzMVM-SS0
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Name:

Doubhns & Hc|vins Lesson Starter |: Individual Task

Comp|ete the sentence or write sentences for each Picture.

L Double £ 2 Half of 8
£33 SO0
Double is Half of is
Two groups of is 8 divided by 2 is
Two times is 8 shared between 2 is
x 2= L=
3 Double 9 L Half of 20

~J

> Double

Draw the dots for your number:

& Half® of

Draw the dots for your number:

~J
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Doubling & Halving
DOUBLING & HALVING: LESSON STARTER 2

1-Minute Mental Warm-Up
Pop-Fizz doubles and halves to ten

a. The teacher says ‘pop’, learners say ‘fizz’; the teacher says a number, learners respond
with doubles (or a multiple of 10 more):

Teacher: pop — Learners: fizz

Teacher: 1 — Learners: 2

Teacher: pop — Learners: fizz

Teacher: 5 — Learners: 10 and so on...

Doublesto 10: 1 -2;3-6;5-10;4-8; 2 -4.

b. The teacher says ‘pop’, learners say ‘fizz’; the teacher says a number, learners respond
with halves (or a multiple of 10 less):

Teacher: pop — Learners: fizz

Teacher: 8 — Learners: 4

Teacher: pop — Learners: fizz

Teacher: 6 — Learners: 3 and so on...

Halves to 10: 10-5;6-3;4-2;8-4;2 -1

Task Sequence

In this lesson we practise basic doubling and halving facts to 20.
Note: The double dot cards are available in the Print Master book.

Problem: Connect double 8 =[] ; half of 16 = [] oo oeefeee | )\
Use the double 8 dot card. Fold the card to show one
group of 8. Then open to show both groups of 8. 8 dots
Teacher: So what is double 8? l
Learners: 16 o000 o0loo0o
Write ‘double 8 = 16’ on the board 000 060|000 >
Teacher: So what is half of 167 (Fold the card as you double 8 = 16
say this to show how to halve by making
two equal groups.)
Learners: 8 00600600606
L , 000 0|00 o
Write ‘half of 16 = 8 below the double sentence on 16 dots
the board.
These examples must all remain on the board. !
b2
000 0|00 e &
half of 16 = 8
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Individual Tasks

Put the double 5, double 7 and double 9 dot cards on the board. Learners should write
the double and half number sentences for the cards.

Learners should be encouraged to explain their thinking.
Tell learners NOT to count in 1s.

If any learners finish these tasks quickly, ask them to write number sentences for other
dot cards.

Support Video
Doubling & Halving 2

https://youtu.be/8g1unCfK1Lo
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Support Video
Doubling & Halving 3

https://youtu.be/L2 MyczJOyU
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DOUBLING & HALVING: LESSON STARTER 3

1-Minute Mental Warm-Up

Pop-Fizz doubles and halves to twenty
Doublest020:1-2;3-6;5-10;4-8;2-4;6-12;9-18;7-14; 8- 16; 10 — 20.
Halves t0 20: 10-5;6-3;4-2;8-4;2-1;12-6;18-9;14 -7; 16 — 8; 20 — 10.

Task Sequence

In this lesson we practise doubles of multiples of ten.

Note: The dot strips are available in the Print Master book.

Problem: Connect double 3 = [_]; double 30 = [] Double 3 =6

Use six 10-dot strips and arrange them to show o] (0] [@] (o] [@] [@]

double 30. % % :: : : :

Teacher: We know double 3 = 6, so what is double e el e -
307 e ee e ee

Learners: 60 : : : % : ;

Teacher: Double 30 is 60, so what is half of 60? ol ol e ol [ol fo

Learners: 30

_ . Double 30 = 60
Write the number sentences as shown, and point out
that 6 and 60 are connected just like 3 and 30. Tell Half of 60 = 30
learners to remember that doubles and halves are
connected.
Teacher: We can also use strips to stand for 10

instead of showing ten dots every time.

Show learners on the board how the tens can also be
shown using long strips that you draw on the board.

Individual Tasks

Learners should now try the following examples mentally:
Double 2 Double 5 Double 7
Double 20 Double 50 Double 70

Tell learners NOT to count in 1s. They should use the connection they have just learned
to write the larger doubles quickly.

If any learners finish these tasks quickly, give them more to practice:
Double 3 Double 8 Half of 4 Half of 8
Double 30 Double 80 Half of 40 Half of 80
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DOUBLING & HALVING: LESSON STARTER 4

1-Minute Mental Warm-Up
Doubles and halves of friendly numbers

Friendly numbers are numbers that are easy to work with. Often these are multiples of

ten.
“What is...?”

Teacher: double 30
Teacher: double 10
Teacher: double 50
Teacher: half of 40
Teacher: half of 50

Learners: 60
Learners: 20

Learners: 20
Learners: 25

LIl il

Learners: 100

Teacher: half of 100 Learners: 50 and so on...
Task Sequence
In this lesson we practise doubles of two-digit numbers.
Note: The dot strips are available in the Print Master book.
Problem: Double 35 Double 35
Use six 10-dot strips, and two 5-strips, and arrange g f o] o\[e] f
them to show double 35. o oo o (o] [0
Teacher: What double number sentence does the : % % : : :
diagram show? o o0 (o o/ [0/ 0 o
o o o O e & 6 o
Remind the class that 1 strip (either dots or a solid o o o : o o o o
H o o o © o o o o
line) shows 1 ten. c o o © ol [0l o] [®]
Learners: Double 35 (or 35 + 35) OR
Teacher: How can we work out the answer?
Listen for learners who talk about putting the tens
together to get 6 tens or 60 and putting the two 5s ,
together to give 10. ; :}
Write this ‘breaking down’ method as shown opposite : %}
on the board. O O
double 35
/\
P
60 10
\/
double 35 =70
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Problem: 29 x 2
Repeat the breaking down method for double 29 as double 29
shown. Remind the class that multiplying by 2 (or x2) T~
is the same as doubling. 20 9
Allow the learners to help you to fill in the doubles of J, i
the tens and the units. 40 18
. ) \/
Some learners may say that 29 x 2 is 60 — 2 = 58. double 29 = 58
This approach should also be accepted. a

Individual Tasks
Learners should now try the following examples:
Double 41 Double 36  Double 47

Learners should write the breaking down and work out the doubles of the tens and units
mentally. The idea is to work towards being able to answer these questions mentally.

Learners should explain their thinking, e.g. “double 47 is double 40 (that’s 80) and double
7 (that's 14). 80 and 14 is 80, 90, 94.”

Tell learners NOT to count in 1s.
Take-home task — Worksheet 1
At the end of today’s session give learners Worksheet 1.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.

Support Video
Doubling & Halving 4

https://youtu.be/gnSniN-bliU
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Doubhns & Ho|vin9: Worksheet |

Doubling & Halving

oooee ~ [e[e[e]0]0]0
O " o/o/ooe|e
b6+6= 8+8=
* Hdf of I2 = * lIx2=
Y 949-= * Hdf of iy
L. 4.
Double 7 = Double 30 =
§ x2=16 * Double 50 =
b, 18 6, 14
9 7
T [7.
Double 10 = Hlf of 40 =
ooe N
. 00 e . 00 0 e e
Holf of 6 = Hlf of 10 =
Y pLo=  Hdlf of 70 =
® Hdf of I = ® 2470 =
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Teacher Notes

Here you can make notes about the lesson and which learners still need help with different
strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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Support Video
Doubling & Halving 5

https://youtu.be/t2iBnZHnn1Y
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DOUBLING & HALVING: LESSON STARTER 5

1-Minute Mental Warm-Up

Doubles and halves of friendly numbers

Task Sequence

In this lesson we practise halving two-digit numbers.

Problem: 62 = 2

Remind the class that dividing by 2 (= 2) is the same half of 62

as working out half. T
Teacher: How can we work out what half of 62 is? io 2¢
Listen for learners who talk about halving 60 to get 30 30 1
and halving 2 to get 1, to get the answer of 31. ~_
Write this ‘breaking down’ method as shown opposite half of 62 =31

on the board.

Problem: 76 = 2 half of 76
Repeat the breaking down method for half of 76 as T~
shown. Remind the class that dividing by 2 (or +2) is 70 6
the same as halving. l !
Allow the learners to help you to fill in the halves of 52 3
the tens and the units. half of 76 = 38

Individual Tasks
Learners should now try the following examples:
half of 42 68 + 2 34 +2

Learners should write the breaking down and work out the halves of the tens and units

mentally.

Learners should explain their thinking, e.g. “34 + 2 is half of 30 (that's 15) and half of 4

(that's 2). 15and 2is 17.”
Tell learners NOT to count in 1s.
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Support Video
Doubling & Halving 6

https://youtu.be/fxDY11LICsc
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DOUBLING & HALVING: LESSON STARTER 6

1-Minute Mental Warm-Up
Say it another way:

Work with different representations of doubling and halving. These can include words
like ‘double 7’ and ‘half of 16’, or alternatives like ‘two groups of 77 or ‘7and 7" or 7 + 7’

or 16 + 2’ or ‘sixteen shared between two’.

This can also include providing an image like the one below:

18

Task Sequence

9 9 Learners should offer ways of saying or writing ‘double 9 = 18’ e.g.
9+9=18 18-9=9 twoninesmake18 9x2=18

In this lesson we use doubles and halves in a range of ways.

Problem: double 26

Ask learners for different ways of saying what they
see in this diagram.

For example, double 26 is the same as 26 x 2 or ‘two
groups of 26’. Another example is that double 26 is 2
more than double 25 because each of the groups has
1 more in it.

Add any new ideas from the learners to the diagram.

Some learners may offer the subtraction calculation
52 — 26 = 26. Write this on the diagram if it is offered.
Linking addition and subtraction is taught as a
strategy in the final set of lesson starters.

26 and 26is []

52 +2=[] half of 52 =[]

double 26 = 52

26 +26 =[] 26 x []= 52

Individual Tasks

Learners should now draw a web of facts, like the one above, linked to:

double 43 = 86

Learners should explain their thinking, e.g. “I know 43 and 43 is 86" or “double 43 is 86,

so, | know double 430 is 860.”

If any learners finish this task quickly, ask them to create another web of connected facts

starting with any doubling or halving fact they choose.
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DOUBLING & HALVING: LESSON STARTER 7

1-Minute Mental Warm-Up
Doubles and halves of multiples of 10, 100, 1000
“What is...?”

Teacher: double 10
Teacher: double 100
Teacher: double 1000
Teacher: half of 40
Teacher: half of 400
Teacher: half of 4000

Learners: 20
Learners:

Learners: 20
Learners:

R R N

Task Sequence

200
Learners: 2000

200
Learners: 2000

and soon...

In this lesson we practise doubles and halves of multiples of 10.

Problem: double 34 — double 340 — double 3400
Teacher: How can we work out what double 34 is?

Listen for learners who talk about doubling 30 to get
60 and doubling 4 to get 8, to get 68.

If learners struggle to calculate this mentally, write
this ‘breaking down’ method as shown.

Teacher: Can we use what we know about double 34
to work out what double 340 will be?

Listen for learners who say that 340 is 10 times bigger
than 34 so double 340 is ten times bigger than 68;
that is 680.

double 34
/\
30 4
l !
60 8
~_
double 34 = 48

double 34 =68

double 340 = |:|

Problem: half of 46 — half of 460
Teacher: How can we work out what half of 46 is?

Listen for learners who talk about halving 40 to get 20
and halving 6 to get 3, to get 23.

If learners struggle to calculate this mentally, write
this ‘breaking down’ method as shown.

Teacher: Can we use what we know about half of 46
to work out what half of 460 will be?

Listen for learners who say that 460 is 10 times bigger
than 46 so half of 460 is 10 times 23 = 230.

half of 46
T
40 6
! !
20 3
~_—
half of 46 =23

half of 46 =23

halfof 460= [ ]

Individual Tasks

Learners should now draw a web of facts, like the one above, linked to:

double 45
double 450

double 27
double 270

Teacher Guide: English

half of 82
half of 820

half of 76
half of 760
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Encourage learners to calculate the first double/half mentally if they can and to use the
pattern to answer the subsequent doubles/halves as fast as they can.

Take-Home Task — Worksheet 2

At the end of today’s session give learners Worksheet 2.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.

Support Video
Doubling & Halving 7

https://youtu.be/JJUPpmMdaAw
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Name:

Doubhns & Ho|vin9: Worksheet 2

Double 32 is " Double 4L is
Y Dby 2= * a8y 2=
P 2.2= ®ogp.0-=
4 I4.
Half of 110 = Half of 10/ =
5 5.
Double 23 = Double 39 =
* Hlf of 36 = “ Half of /8 =
Double 3l is 62 Double Aq is 98
"ok al= 2% l9=
 Hdlf of 62is ® Hdlf of 98is
Y332 = " 19+ /8=
(0] 20.
Double 31 = 30 + 30 + Double 49 = 50 + 50 —
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Teacher Notes

Here you can make notes about the lesson and which learners still need help with different
strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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Support Video
Doubling & Halving 8

https://youtu.be/ gp sjlzqLw
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DOUBLING & HALVING: LESSON STARTER 8

1-Minute Mental Warm-Up
Doubles and halves of friendly numbers
Task Sequence

In this lesson we build connected facts related to a given doubling or halving number fact,
including near doubles.

Problem: double 17
Ask learners for different ways of saying what they

see in this diagram. double 170 =[] half of 34 =[]
Another example is that double 17 is 2 more than

double 16 because each of the groups has 1 more in

it. 17+18=] 17+16=[]
Add any new ideas from the learners to the diagram.

double 17 = double 16 +[]

For example, 17 + 18 must be 1 more than 17 + 17.

Some learners may offer the subtraction calculation
34 — 17 = 17. Write this on the diagram if it is offered.
Linking addition and subtraction is taught as a
strategy in the final set of lesson starters.

Individual Tasks

1. Learners should now draw a web of facts, like the one above, linked to:
double 38 =76

For example, ‘38 + 38 = 76’ or ‘half of 760 = 380’ or ‘half of a half of 76 = 19’

Learners should explain their thinking, e.g. “a quarter of 76 is 19 because | halved and
then halved again”.

Tell learners NOT to count in 1s.

2. Learners should try to answer these questions:
What is double 997
Complete this sentence: Double 99 = double 100 — []
What is double 497?

If any learners finish these tasks quickly, ask them to create another web of connected
facts starting with any doubling or halving fact they choose.
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Name:
Doubhns & Ha|vins: Post-Test

PART | 2 minutes for this page

® 000 o0

000 0|00 I

L+ 1 =

7 + 7 =
“ hdlf of 1L = e
> 94+9= ® half of =7
4 I£,.

double 8 = double 100 =
i 2=l " double 20 =

16
¥ “ half of - /0
8

7 A

double 10 = half of 50 =

OO
" oloooeole C 18 L2=

half of 12 =
" 0L2= " Llf of 30 =
® hdlf of 18 = “ 060 =

Total out of 20
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DouHinS & Hq|vin8: Post-Test
PART 2

3 minutes for this page

double £2 =

36 x2=

6L + 2=

half’ of 102 =

double 99 =

half” of 38 =

half” of = 52

double 39 is /8

half* of 78 is

39+ 38 =

double 39 = 40 + 40 -

Total out of 10
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ROUNDING & ADJUSTING

Introduction

The focus in the first three lesson starters is on addition using rounding to a friendly
number and adjusting. In the next three lesson starters, the focus is on subtraction using
rounding and adjusting. The final two lesson starters focus on calculations where more
than one number can be rounded to a friendly number. Friendly numbers are numbers
that are easy to work with. Often these are multiples of ten. Some of the tasks are teacher-
led at the board and some are for learners to do independently.

Rapid Recall Skills

There are six rapid recall skills that learners need to learn the rounding and adjusting
strategy:

e counton or back in 10s from any number (e.g. 12, 22, 32, or 57,47, 37, ...)

e add or subtract 1, 2 and 3 from any number with and without bridging through ten
(.9.49+1=500r30-2=28;49 +2 =151 or 52 — 3 = 49).

e add a multiple of ten to any number (e.g. 61 + 20 = 81)

e subtract a multiple of ten from any number (e.g. 46 — 30 = 16)

e know the closest multiple of ten (e.g. 47 is closest to 50; 39 is closest to 40)

e know how to get to the nearest multiple of 10 (e.g. 43 is 3 away from 40;19 is 1
away from 20).
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Name:
Roundins & AdJustins: Pre-Test,
PART | 2 minutes for this page
23+ 30 = " 4942=
© [2_3= > 48+10 =
" 5710 = ® 3343 =
" g_o= “ 1[5+ 30 =
5. 5.
3720 = 97 _ 60 =
“© [3+/0= /8= )
7. 9 = B 7. (9 + _tp
8. 8.
67 + =70 double 50 =
9. 19.
97 = 100 — double 100 =
© 83+ - 90 08 4 - 30

Total out of 20
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Rounding & AdJustinS: Pre-Test

PART 2 3 minutes for this page
3L+29=
6L -19=
3.
27 +98 =
4.
23L-99 =
" 97+98+99 =
+10 -
b |/\|Q\
6I8 I I
68 + =68+10-|
+2 -20
47 49 67

61-18=67-20+

56 + 28 =56 + -2

8L -39=284 - + |

Circle the number sentence that Sives the same answer as:

80 + 60 - |

30 - 60 + |

30 - 60 - |

80 + 60 + |

Total out of 10
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ROUNDING & ADJUSTING: LESSON STARTER 1

1-Minute Mental Warm-Up
a. Round the room 10 more

The teacher says a number and learners respond round the room with 10 more than
the last number.

Teacher: 16
Learner 1: 26 — Learner 2: 36 — Learner 3: 46 — Learner 4: 56 and so on.

b. Add multiples of 10
“What is...?”

Teacher: 43 +20 — Learners: 63
Teacher:35+20 — Learners: 55
Teacher:42+30 — Learners: 72 and soon...

Task Sequence
In this lesson we introduce the rounding and adjusting strategy.

Ask learners to give the answers to the tasks on the | Write on the board:
board (Ii_sted to the right) and then ask learners what | - , o _ 27 +10 =
they notice.
34+9= 34 +10 =
Teacher: What do you notice?
62+9= 62+ 10 =
Learners: Adding 9 gives the same answer as add
10 less 1.
Teacher: Friendly numbers are numbers that are | 27 + 9
easy to work with. Ten is a friendly +10 B
number. In this strategy, when adding 9, /\Q‘
we round the number 9 to 10 We do this : | ,
because it is close to 10 and 10 is a 2 3 ¥
friendly number so it is easier to add. 34 +9
Then we add 10 and adjust our answer +10 -1
by taking away the extra 1 we added /\Q\
. | 1
when rounding. T R
Show 27 + 9; 34 + 9 and 62 + 9 with number lines on
62+9
the board.
+10 -1
Teacher: We call this strategy Rounding and /_\Q\
Adjusting. j | ,
. . 62 71 72
Ask learners to say the words rounding and adjusting _
aloud and point to the words on the board as they | Write on the board:
say them. Rounding and Adjusting

Individual Tasks
Learners should now try the following examples mentally:
33+9 48 +9 76+9 84 +9
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Learners should explain their thinking, e.g. “for 33 + 9, | round the 9 to 10 and add 10 to
33 to get 43; then | adjust the answer by subtracting 1, so the answer is 42.” As you repeat
learners’ methods emphasise where they rounded and adjusted.

Support Video
Rounding & Adjusting 1

https://youtu.be/jpwwvujejpl
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ROUNDING & ADJUSTING: LESSON STARTER 2

1-Minute Mental Warm-Up
a. Pop-Fizz: Nearest multiple of 10

The teacher says ‘pop’ and the learners say fizz’; then the teacher says a number, and

learners respond with another number.

In this version, the learners should respond with the nearest multiple of ten.

Teacher: pop — Learners: fizz
Teacher: 18 — Learners: 20
Teacher: pop — Learners: fizz
Teacher: 37 — Learners: 40
Teacher: pop — Learners: fizz
Teacher: 42 - Learners: 40
Teacher: pop — Learners: fizz
Teacher: 33 — Learners: 30

b. Pop-Fizz: How to jump to the nearest multiple of 10

and soon...

This time learners say what needs to happen to get to the nearest multiple of ten

Teacher: 7 — Learners: +3
Teacher: 28 — Learners: +2
Teacher: 19 — Learners: +1
Teacher: 43 — Learners: -3
Teacher: 32 — Learners: -2
Teacher: 11 - Learners: —1

Task Sequence
In this lesson we introduce the rounding and adjusting

and soon...

strategy for addition.

Ask the learners what they remember about jump | The final board work is shown

strategies. below:

Teacher: When we used the jump strategy, how did 47 +29=76
we calculate 47 + 29? AN

Allow learners to describe the method and ask a 3/ \6

learner to show it on the board. Remind learners of +20 3 +6

the steps: plot, break down, jump and answer. /\/\/\

Learners: Add 20 to 47 to get 67, then add 3 to get 4!7 6!7 750 7’6
to 70, then add 6 (3 + 6 = 9).

Teacher: What friendly number is 29 close to? 47 + 29

Learners: 30 +30

Teacher: If we round 29 to 30 and then jump 30 /\.
forwards from 47 where would we be? 47 77

Learners: 77(show this on the board)

Teacher: Is 77 the final answer or must we adjust?
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Ask the learners to explain the logic of adjusting the | Add to the number line:
answer: We added an extra one, so we must subtract +30 ]

one from the answer to get 76. /_\PQ‘
Show this on the number line on the board. }

47 76 77

Tell the learners this round and adjust method works
well when one number is very close to a friendly
number.

Individual Task
Learners should now try the following examples mentally:
26 +19 54 + 39

Learners should explain their thinking, e.g. “for 26 + 19, | round the 19 to 20 and add 20
to 26 to get 46; then | adjust the answer by subtracting 1, so the answer is 45.” As you
repeat learners’ methods emphasise where they rounded and adjusted.

Support Video
Rounding & Adjusting 2

https://youtu.be/fGILndzXfSY
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ROUNDING & ADJUSTING: LESSON STARTER 3

1-Minute Mental Warm-Up
a. Pop-Fizz: How to jump to the nearest multiple of 10
b. Quick calculations: Subtract 1, 2 or 3

“What is ...?”

Teacher: 63 — 1 — Learners: 62
Teacher: 54 — 2 — Learners: 52
Teacher: 78 — 1 — Learners: 77
Teacher: 61 -2 — Learners: 59
Teacher: 52 — 3 — Learners: 49

Task Sequence

and soon...

In this lesson we use the rounding and adjusting strategy for addition.

Teacher: When we add 28 or 38 or 48 to a number, | 56 + 28

can we use the method of round and +30

adjust? Can we use it to solve 56 + 287?

What friendly number is 28 close to? /\.
Learners: 30 56 86
Teacher: If we round 28 to 30 and then jump 30

forwards from 56, where would we be? Add to the number line:
Learners: 86 +30 5
Teacher: How must we adjust 867 /\@‘
Ask the learners to explain the logic of adjusting the 56 84 86
answer: we added an extra two, so we must subtract
two from the answer to get 84.
Show this on the number line on the board.
Teacher: When we add 27 or 37 or 47 to a number, | 56 + 37

can we use the method of round and 440

adjust? Can we use it to solve 56 + 377

What friendly number is 37 close to? /\
Learners: 40 56 96
Teacher: If we round 37 to 40 and then jump 40

2

forwards, where would we be? Add to the number line:

Learners: 96
+40 -3

Teacher: How must we adjust 967 /\»Q
Ask the learners to explain the logic of adjusting the 5!6 9!3 9!6
answer: we added an extra three, so we must
subtract three from the answer to get 93.
Show this on the number line on the board.
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Individual Tasks
Learners should now try the following examples mentally:
25+18 44 + 48 65 + 27

Learners should explain their thinking, e.g. “for 25 + 18, | round the 18 to 20 and add 20
to 25 to get 45; then | adjust the answer by subtracting 2, so the answer is 43.” As you
repeat learners’ methods emphasise where they rounded and adjusted.

Support Video
Rounding & Adjusting 3

https://youtu.be/St5nSH BdRE
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ROUNDING & ADJUSTING: LESSON STARTER 4

1-Minute Mental Warm-Up
a. Round the room 10 less

The teacher says a number and learners respond round the room with 10 less than the
last number.

Teacher: 128
Learner 1: 118 — Learner 2: 108 — Learner 3: 98 — Learner 4: 88 and so on.

b. Subtract multiples of 10

“What is...?”
Teacher: 711 -20 — Learners: 51
Teacher: 59-30 — Learners: 29 and soon...

Task Sequence
In this lesson we use the rounding and adjusting strategy for subtraction.

Teacher: We can also use the round and adjust | 27 — 9 = 27 — 10 then add 1
strategy for subtracting numbers that are
close to friendly numbers. M\
When we do 27 plus 9, we add 10 and —
then adjust by subtracting one. We can do
27 — 9 as 27 — 10 and then adjust by

adding 1 because we took away one
extra.

Teacher: Let us do some more calculations using | 34 — 9
rounding and adjusting for subtracting 9.

34 — 9 is the same as 34 — 10 (rounding) M\
and add one back (adjusting).

Draw a number line as shown.

Teacher: So 34 -9 = 25. 62 -9

Do 62 — 9 as another example in the same way and *1 ~10

show the number line on the board. M\I
52 53 62

Individual Tasks
Learners should now try the following examples mentally:
23-9 48 -9 76-9

Learners should explain their thinking, e.g. “for 23 — 9, | round the 9 to 10 and subtract 10
from 23 to get 13; then | adjust the answer by adding 1, so the answer is 14.” As you
repeat learners’ methods emphasise where they rounded and adjusted.

Take-Home Task: Worksheet 1
At the end of today’s session give learners Worksheet 1.

86 Teacher Guide: English



Rounding & Adjusting

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.

Support Video
Rounding & Adjusting 4

https://youtu.be/gyCQU1S6M8w
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Name:

Roundins & AdJustins: Worksheet |

L6+ 40= " 2-3=
“ 57_10= * 8+3-=
Y 3p_3-= S 26+30=
" lo-= “ 5450 =
5. 5.

6770 = double 20 =
b. 6.

38 = ) 9 = |
b8+ =70 ool =30
8. 8.

99 = 100 — [9 + = 50
9. 9.

double 200 = 27=30-

Circle the number line that shows

28+9

20.

Circle the number line that shows

56 -9
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Teacher Notes

Here you can make notes about the lesson and which learners still need help with different

strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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Support Video
Rounding & Adjusting 5

https://youtu.be/VQ8va RuHBQ
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ROUNDING & ADJUSTING: LESSON STARTER 5

1-Minute Mental Warm-Up

a. Round the room 20 less, 30 less

b. Pop-Fizz: Nearest multiple of 10

Task Sequence

In this lesson we use the rounding and adjusting strategy for subtraction.

Teacher: How would we use the round and adjust | 47 — 29
strategy to solve 47 — 29?

If learners struggle to describe the strategy, ask: /\

Teacher: What friendly number is 29 close to? 17 47

Learners: 30

Teacher: If we round 29 to 30 and then jump 30 | Add to the number line:
backwards from 47? Where would we be?

Learners: 17 (show this on the board) M\
] |

Teacher: Is 17 the final answer or must we adjust? —1 -

Ask the learners to explain the logic of adjusting the
answer: We subtracted an extra one, so we must add
the one to the answer to get 18.

Show this on the number line on the board.

Tell the learners this method works well when the
number subtracted is very close to a friendly number.

Individual Tasks
Learners should now try the following examples mentally:
28-19 54 — 39

Learners should explain their thinking, e.g. “for 28 — 19, | round the 19 to 20 and subtract
20 from 28 to get 8; then | adjust the answer by adding 1, so the answer is 9.” As you
repeat learners’ methods emphasise where they rounded and adjusted.
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ROUNDING & ADJUSTING: LESSON STARTER 6

1-Minute Mental Warm-Up

a. Pop-Fizz: How to jump to the nearest multiple of 10 (choose numbers with units 7, 8

and 9, e.g. 27 — 30; 58 - 60; 49— 50)
b. Quick calculations: Add 1,2 or 3
“Whatis ...?”

Teacher: 61 + 2 — Learners: 63
Teacher: 52 + 3 — Learners: 55
Teacher: 77 + 1 - Learners: 78
Teacher: 69 + 2 — Learners: 71
Teacher: 58 + 3 — Learners: 61

Task Sequence
In this lesson we introduce the rounding and adjusting

and soon...

strategy for subtraction.

When we subtract 28 or 38 or 48 from a
number, can we use the method of round
and adjust? How can we use it to solve 56
— 287

If learners struggle to describe the strategy, ask:

Teacher:

Teacher: What friendly number is 28 close to?
Learners: 30

Teacher: If we round 28 to 30 and then jump 30

backwards from 567 Where would we be?
Learners: 26(show this on the board)
Teacher: How must we adjust 267

Ask the learners to explain the logic of adjusting the
answer: we subtracted an extra two, so we must add
the two to the answer to get 28.

Show this on the number line on the board.

56 — 28
-30

26

Add to the number line:

56

When we subtract 27 or 37 or 47 from a
number, can we use the method of round
and adjust? How can we use it to solve 56
- 377

If learners struggle to describe the strategy, ask:

Teacher:

Teacher: What friendly number is 37 close to?
Learners: 40

If we round 37 to 40 and then jump 40
backwards from 56?7 Where would we be?

Teacher:

Learners: 16 (show this on the board)
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Teacher: How must we adjust 167

Ask the learners to explain the logic of adjusting the
answer: we subtracted an extra three, so we must add
the three to the answer to get 19.

Show this on the number line on the board.

Individual Task

Learners should now try the following examples mentally:
45-18 84 — 48 65— 27

Learners should explain their thinking, e.g. “for 45 — 18, | round the 18 to 20 and subtract
20 from 45 to get 25; then | adjust the answer by adding 2, so the answer is 27.” As you
repeat learners’ methods emphasise where they rounded and adjusted.

Support Video
Rounding & Adjusting 6

https://youtu.be/kGONCQ9gBPY
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ROUNDING & ADJUSTING: LESSON STARTER 7

1-Minute Mental Warm-Up

a. Pop-Fizz: Nearest multiple of 10

b. Pop-Fizz: How to jump to the nearest multiple of 10
Task Sequence

In this lesson we use the rounding and adjusting strategy in calculations where more than
one number can be rounded.

Teacher: We can also use rounding and adjusting 19 + 39 (round both)
when both numbers are close to friendly | _ 54 4 40 ang adjust — 2

numbers, e.g. 19 + 39.

— 1 fi h
Show learners the method of rounding and adjusting (=1 for each)

on the board for 19 + 39. =60-2
As you write on the board, explain: =58

Teacher: We can round both numbers to 20 and 40
and add them to get 60. We added 1 to
each number and so we must adjust by
subtracting 2 from 60 to get 58.

Note: When we are adjusting both numbers, we show
this in a written calculation rather than on a number
line.

Teacher: How could you use rounding and adjusting | 28 + 49 (round both)

for 28 + 497 = 30 + 50 and adjust — 3
Show learners the method of rounding and adjusting (-2and —1)
for this calculation on the board.
=80-3

=77

Teacher: How could you use rounding and adjusting | 57 + 59 + 48 (round all)

for 57 + 59 + 487 = 60 + 60 + 50 and adjust — 6
Show learners the method of rounding and adjusting (=3,—1,-2)
for this calculation on the board. o
=170-6

= 164

Individual Tasks
Learners should now try the following examples mentally:
38 + 29 57 + 28 19+19+19

Learners should explain their thinking, e.g. “for 38 + 29, | round the 38 to 40 and the 29 to
30 and add 40 and 30 to get 70, then | adjust the answer by subtracting 3, so the answer
is 67.” As you repeat learners’ methods emphasise where they rounded and adjusted.

If learners struggle to explain their working, ask them to show you their method in written
form (as shown in the board work).
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Take-Home Task: Worksheet 2
At the end of today’s session give learners Worksheet 2.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.

Support Video
Rounding & Adjusting 7

https://youtu.be/0TOGmMefwNxQ
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Name:

Roundins & AdJustins: Worksheet 2

56 +29 =

5, -38 =

L5+ 31 =

325-99=

LT+ 49+ 48=

T1-28=7T71-30+

66 + 28 = 66 + -2
qg.
9B -39=95- + |
0. Circle the number sentence that Sives the same answer as:
80 - 39
80 + [0 | 80 + L0 +1
80 - 40 + | 80 - 40 -1
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Teacher Notes

Here you can make notes about the lesson and which learners still need help with different

strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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ROUNDING & ADJUSTING: LESSON STARTER 8

1-Minute Mental Warm-Up
Round the room 20 more, 30 more, 30 less, 40 less
Task Sequence

In this lesson we select the best strategy to use, and use the rounding and adjusting

strategy in calculations where this is easiest.

Learners should say something like:

e round 38 to 40 and 49 to 50, add 40 and 50 to
get 90, and adjust by subtracting 3 from 90.

e round 29 to 30, subtract 30 from 47 to get 17,
then adjust by adding 1 back to get 18.

e round 29 to 30 and round both 38 and 39 to 40,
then add 30 and 40 and 40 to get 110 and adjust
by subtracting 4 to get 106.

Write four pairs of sums on the board as shown and | 38 + 49
ask learners to say: 22 + 36
e which they would use the round and adjust
strategy for 3813
e which they would use a different strategy for -
(like jump strategy, bridging through ten, and | 47 — 29
doubling)
Ask the learners to give reasons for their choices. 29 + 38 + 39
Note: 99 + 99 done as 100 + 100 — 2 is using | 14 + 24 + 33
rounding, doubling (double 100 is 200) and adjusting.
Discuss with learners that once they know many 99 + 99
strategies, they will be able to choose which strategy
is the quickest to use and they can combine | 45 + 45
strategies.
Ask learners to discuss how they would use rounding | 38 + 49
and adjusting to solve these: 47 — 29
38 +49 29 + 38 + 39
47 — 29
29 + 38 + 39

Ask learners to verbally complete these sentences:

e To add 18 to a number, | add then
subtract .
e To subtract 18 from a number | subtract
thenadd .

Add 38 gives the same answer
as:

0O -0
Subtract 49 gives the same
answer as:

-0 +0
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Ask learners to fill in the boxes written on the board
as shown.

Add 99 gives the same answer
as:

+ O -0
Subtract 28 gives the same
answer as:

-0 +0

Individual Tasks

Learners should now try the following examples mentally:

29 +48 37 -28 39 +28 +49

Learners should explain their thinking, e.g. “for 29 + 48, | round the 29 to 30 and the 48 to
50 and add 50 and 30 to get 80, then | adjust the answer by subtracting 3, so the answer
is 57.” As you repeat learners’ methods emphasise where they rounded and adjusted.

If learners struggle to explain their working, ask them to show you their method in written

form.
Support Video
Rounding & Adjusting 8

https://youtu.be/mij d45rw00
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Name:
Roundins & AdJustins: Post-Test

PART | 2 minutes for this page
- 3,+20-= " 0940 =
© [2_3= > 434+10=
" 57_10= ° 3343-=
" o5_p= “ 145+ 30 =
5. 5.

78 — 30 = 97 _ 60 =
“ [3+/0= /8= )
" 9= _ " 79 4 — 80
8. 8.

37 + - 40 double 50 =
9. 19.

97 = 100 — double 100 =
© 88+ - 90 084 - 30

Total out of 20
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Rounding & AdJustinS: Post-Test

PART 2

3 minutes for this page

34 +19 =

5,-29=

27+ 98 =

23, -99=

97+98+99 =

68 + =68 +10 - |

61-18=67-20+

56 + 28 =56 + -2

8L -39=84 - + |

60 - 30 + |
60 + 30 - |

Circle the number sentence that Sives the same answer as:

60 + 30 + |
60 - 30 - |

Total out of 10
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RE-ORDERING

Introduction

The lesson starters in this section focus on re-ordering and on different ways in which re-
ordering (changing the order of the numbers in a calculation) can make addition and
multiplication calculations easier to work out. Often, this involves finding combinations that
make friendly numbers that are easy to calculate with. Friendly numbers are numbers that
are easier to work with, and often involve multiples of ten. Some of the tasks are teacher-
led at the board and some are for learners to do independently.

Rapid Recall Skills
There are two rapid recall skills that learners need to learn the re-ordering strategy:

e recognising combinations of numbers that add, or build up, to make multiples of
10 (e.g.6and 4 or 3 and 7, but also 16 and 4 or 32 and 18)

e recognising combinations of numbers that can be multiplied to make multiples of
10 (e.g.2x 5,5 x 4).
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ame:

Re-Or‘der‘ins: Pre-Test

PART |

2 minutes for this page

Circle two numbers that add up to 0.

100 + £ =
7 4 2 3 9 +lh
N Circle two numbers that add up to [0. 0
' - 2x5=
5 4 | 6 8 g
3 Circle two numbers that add up to 20.
3 b+ =10 '
8 |4, 12 3 19
Circle two numbers that add up to 20.
L. q + ” _ I£.
15 L I 16 8
. Circle two numbers that add up to 100.
' 5. 50 x 2=
2L 50 30 38 10
A Circle two numbers that add up to 100. “
' 10+ =149
5l |7 29 L9 60
8 Circle two numbers that add up to 30.
- 20=8+ 7.
18 |4, 12 1 19
o o Circle two numbers that add up to 30.
' +3=20 '
(0] |4, 9 16 13
2 |
9. 30 9. 6I9
69 + =100
" 54 +30= © 20 +18=

Total out of 20
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Re—Or‘der‘inS: Pre-Test
PART 2

3 minutes for this page

6+98 =

17+ 48 +13 =

99 + 98+ |+ 2 =

31+5 +183=

38+125+15=

2x1x5=

6+98 =98 +

96 + 58 + 4 =100 +

M@+97+1+

=200

Circle the best. two numbers to add first in this set:

37 88

12

Total out of 10

104 Teacher Guide: English




Re-Ordering
RE-ORDERING: LESSON STARTER 1

1-Minute Mental Warm-Up
| say/you say: Make 10/Make 20

a. The teacher says a single-digit number and indicates to a learner to respond with the
number that adds to this number to make 10.

Teacher: 6 - Learner 1: 4
Teacher: 3 - Learner 2: 7
Teacher: 2 - Learner 3: 8 and soon...

b. The teacher says a number between 1 and 20 and indicates to a learner to respond
with the number that adds to this number to make 20.

Teacher: 12 - Learner 1: 8
Teacher: 13 - Learner 2: 7
Teacher: 5 - Learner 3: 15 and soon...

Both of these games can be played in pairs. In later warm-ups this game is extended to
make other multiples of ten.

Task Sequence
In this lesson we introduce the re-ordering strategy.

Use your fingers to show 5 + 3 as shown below and | Write on the board:
write 5 + 3 on the board: 5+3

T

Teacher: Here | am showing 5 fingers and 3 more
Cross your hands over each other (see below):

N

Teacher: Now here | have 3 + 5, but | still have the
same number of fingers showing. So we
see5+3=3+5.

Write 5 + 3 = 3 + 5 on the board.

Do a few more examples using fingers and crossing
over your hands, e.g. 4 +1=1+4.

5+3=3+5

Teacher: So when we are adding numbers, the order
that we add them in does not matter.
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Hold a large bag in one hand, and a smaller bag in
the other.

76 [
Z sweets /]
sweets

Teacher: Now imagine | have 7 sweets in this bag
(hold up the smaller bag) and 76 sweets
in this bag (hold up the larger bag), so |
have 7 + 76 sweets.

Cross your hands over each other before saying:

Teacher: Now here | have 76 + 7, but | still have the
same number of sweets. So 7 + 76 = 76
+7.

Write on the board:
7+76=76+7

Teacher: Is it quicker to work out 7 + 76 or 76 + 77

Use two number lines to show that adding 7 to 76 is
much quicker than adding 76 to 7 because there are
fewer jumps.

Draw the two number lines on the board to show this.

Note: The number line shows add 7 by adding 4 to
76 to get 80, then adding 3. Some learners might be
able to instantly add 7. This is good. Remind learners
not to count in ones.

Individual Tasks

Which of the calculations below should be re-ordered before calculating? Learners can

use a rough number line to help them if they need it.
5+ 46 86 + 6 7 +68

84 +9

Learners should explain their thinking, e.g. “for 5 + 46, | re-order it to say 46 + 5, and then

| add 4 to 46 to get 50 and then add 1 to 50 to get 51.”

Tell learners NOT to count in 1s.
Support Video
Re-Ordering 1

https://youtu.be/FIIM2einnNo
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Support Video
Re-Ordering 2

X

https://youtu.be/PdZN9ZWaoDQ
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RE-ORDERING: LESSON STARTER 2

1-Minute Mental Warm-Up
Linked calculations (e.g. 8 + 2 - 10; 18 + 2 —» 20; 28 + 2 - 30)
The teacher writes an initial calculation on the board:
8+2=10

The teacher tells the class that we know 8 plus 2 equals 10 and asks for the answer to
a linked calculation. Indicate individual learners who should answer.

Teacher: 18 + 2 - Learner 1: 20
Teacher: 28 + 2 - Learner 2: 30
Teacher: 38 + 2 - Learner 3: 40 and soon...

Task Sequence
In this lesson we use the re-ordering strategy.

Problem: 5 + 47 5+47
Teacher: To calculate 5 + 47 we can either start at 5 +40 +5 42
and jump forward by 47, or we can start at /\/\/\
47 and jump forward by 5. Which would be { . —1
quicker? 5 45 50 52
Sketch number lines for both options on the board if +3 42
needed to show that 47 + 5 has fewer jumps. /\/\
4I7 50 52
Teacher: Now look at these calculations. Put them | Write:
into tyvo groups: the calculatlo_nS where 23+9 15 + 47 8 + 63
we will re-order to do them quicker, and
the ones that can stay as they are. 68 +7 6 +93 57 +26
Re-order Do not

re-order

Individual Task

Learners should now use number line sketches to do the following calculations. Learners
should write the re-ordered calculation, sketch a number line and write the answer:

8 +63 6 +97

Learners should explain their thinking, e.g. “for 8 + 63, | re-order it to say 63 + 8, and then
| add 7 to 63 to get 70 and then add 1 to 70 to get 71.”

Tell learners NOT to count in 1s.
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RE-ORDERING: LESSON STARTER 3

1-Minute Mental Warm-Up
Round the room: Make friendly numbers

The teacher writes three linked number sentences on the board that make friendly

numbers,e.g. 7+3=10 17+3=20

37 +3 =40

Going around the room, ask learners for other number sentences linked to this pattern
that make friendly numbers. Record the responses on the board.

Learner 1: 47 + 3 =50 — Learner 2: 87 + 3 =90 — Learner 3: 107 +3 =110 >

etc.

Some learners may say 17 + 13 = 30 or 37 + 23 = 60. These can also be recorded.

Task Sequence

In this lesson we find friendly number combinations to make calculations with three

numbers easier.

Problem: 26 + 17 + 4

Teacher: We could do this calculation in this order,
but | see a friendly number combination in
the number sentence. Where is the
friendly number ‘combination?

Learners: 26 +4 =30

Teacher: 30 is a friendly number. Now what is 30 +
177

26+17+4

26+17+4

NS

30

26+17+4=30+17

507
Learners: 119

Encourage learners to use mental jump strategies to
calculate the answer to 69 + 50. Remind learners
NOT to count in 1s.

Learners: 47 =47
Encourage learners to use mental jump strategies to
calculate this answer. Remind learners NOT to count
in 1s.
Problem: 69 + 47 + 3 69 +47 +3
Teacher: Find the ‘friendly’ combination in this
calculation.

69 +47 + 3
Learners: 47 + 3 = 50 \/
Teacher: 50 is a friendly number. Now what is 69 + 50

69 +47 + 3 =69 + 50
=119
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Individual Tasks

Learners should now try the following examples by first finding the friendly number
combinations and then calculating the answer:

25+18+5 44 + 38 + 12 3+65+27

Learners should explain their thinking, e.g. “for 25 + 18 + 5, | first add 5 to 25 to get 30,
and then | add 18 to 30 to get 48.”

Tell learners NOT to count in 1s.
Support Video
Re-Ordering 3

A0

https://youtu.be/SdnTi8PZX-0
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Support Video
Re-Ordering 4

https://youtu.be/F 1UiS4QAQ4
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RE-ORDERING: LESSON STARTER 4

1-Minute Mental Warm-Up

| say/you say: Make 30/Make 50

Task Sequence

In this lesson we practise finding friendly number combinations within calculations.

Problem: 15 + 47 + 5 154+ 47 + 5
Teacher: Today we are going to look for more friendly v

number combinations. Is there a friendly

number combination in the calculation on 20

the board? 15+47 +5=20+47
Learners: Yes, 15 + 5 = 20. =67
Teacher: So 20 + 47 = what?
Learners: 67
Problem: 38 + 27 + 12

38+27+12

Teacher: Find the friendly number combination. \/
Learners: 38 + 12 = 50. 50
Teacher: So 50 + 27 = what? 38 +27+12=250 + 27
Learners: 77 =77
Teacher: What numbers could go into the box to make 38+27 +[]

a friendly number combination?
Learners should give numbers ending with 2 to + 97 + + 97 +
combine with 38 to make a friendly number, e.g. 2, 38+ 27 38 +27
32, 82 etc. They can also give numbers ending in 3to | 38 + 27 + 38 +27 +
combine with 27 to make a friendly number, e.g. 3,
13, 53 etc.

Individual Tasks

Learners should now write down five different numbers that can go in each box to make
a friendly number combination.

24 + 49 +[_] 33+[]+29

Learners should explain their thinking, e.g. “for 24 + 49, | can write a number ending in 1
to combine with 49 or | can write a number ending with 6 to combine with 24.”

Take-Home Task: Worksheet 1
At the end of today’s session give learners Worksheet 1.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.
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Re-Orderins: Worksheet |

Re-Ordering

Circle two numbers that add up to 0.

II.
g 6 ) 7 c |00 + 57 =
Circle two numbers that add up to 0. 0
2. ) 2 6 —
7 5 L 6 9 s

(00)
+
I
(@

Circle two numbers that add up to 30.
9 16 2l 1 12

T+18=

Circle two numbers that add up to 30.
|7 5 13 8 12

Circle two numbers that add up to 100.
36 59 YA L5 13

60 x 2=

Circle two numbers that add up to 100.
L5 81 37 55 62

120 + =128

Circle two numbers that add up to 20.

1.
20=8 :
' R T A S
8 8 Circle two numbers that add up to 20.
' +6=20 '
15 12 8 L I
]. 34 A
" 87
81 + =100
0. b+ 1D = 20. 2+ 16 =
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Teacher Notes

Here you can make notes about the lesson and which learners still need help with different
strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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Support Video
Re-Ordering 5

https://youtu.be/dz79xkmVQy8
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RE-ORDERING: LESSON STARTER 5

1-Minute Mental Warm-Up
Find a friendly number combination
The teacher writes on the board:
23 2 8 25 36 17 21 19 44

The teacher says any number, e.g. 13, and the learners must pick one of the numbers
on the board that would make a friendly number when added to the number, e.g. 17
would make the friendly number 30 when added to 13.

Task Sequence
In this lesson we find friendly number combinations when adding many numbers.

Problem: 7+5+3+1+8+5+2 7+5+3+1+8+5+2
Teacher: Find the friendly number combinations?
Learners: 7+3=10;5+5=10;8+2=10 10 10
Mark the combinations on the board as learners say /\ /\
them. 7+5+3+1+8+5+2
Teacher: S07 +5+3+1+8+5+2is10+10+ 10 \/

+ 1 which is 31. e

=31

Problem: 18 +4+3+2+17+6+9 18+4+3+2+17+6+9

Teacher: Find the friendly number combinations?
Learners: 18+2=20;4+6=10;3+17=20

Mark the combinations on the board as learners say N\

them.

Teacher: S0 18 + 4 + 3 + 2 + 17 + 6 + 9 is 20 + 20 \/
+10 + 9 which is 59

Individual Tasks

Learners should now try the following examples mentally by finding the friendly number
combinations and then doing the calculation:

6+3+2+4+9+8 27+32+16+3+38

Learners should explain their thinking, e.g. “for the first example, | add 6 to 4 to get 10,
and | add 2 to 8 to get 10, and then | add 3 and 9 to get 12 and 10 plus 10 plus 12 is 32.”

Tell learners NOT to count in 1s.
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1-Minute Mental Warm-Up
Pop-Fizz: Multiply by 5

Re-Ordering

The teacher says ‘pop’ and the learners say fizz’; then the teacher says a number, and

learners respond with that number multiplied by 5.

Teacher: pop — Learners: fizz
Teacher: 2 - Learners: 10
Teacher: pop — Learners: fizz
Teacher: 3 — Learners: 15
Teacher: pop — Learners: fizz
Teacher: 8 — Learners: 40
Teacher: pop — Learners: fizz
Teacher: 9 — Learners: 45

and soon...

This game can be played to practice any multiplication table. The teacher just needs to
specify what number the learners must multiply by at the start of the game.

Task Sequence

In this lesson we introduce re-ordering in multiplication.

Note: The dot rows and columns are available in the Print Master book.

Stick two pieces of paper with 5 rows of 3 dots on the
board. Get learners to agree that they are the same.

Using the first piece of paper, point out that we have
5 lots of 3 by circling each row, and write 5 x 3 on the
board.

Teacher: In total we see there are 3, 6, 9, 12, 15.
(point at each row as you count)

Using the second piece of paper with the 5 by 3 array,
point out that we have 3 lots of 5 by circling each
column and write 3 x 5.

Teacher: In total we see there are 5, 10, 15 (point at
each column as you count). So we see 5
x 3 =3 x 5. Just like we did with addition,
we can change the order with
multiplication.

| N N N— —_—

90000
90000
90000

5x3=3x5

3x5

Teacher Guide: English
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Stick a piece of paper up with 10 rows of 3. 000:
Teacher: Let’s counthow many dots are hereintotal | @ @ @ ¢

(pointing at the rows). 000
Learners: 3,6, 9, 12, 15, 18, 21, 24, 27, 30. 000"

Teacher: Let's swap the order and count this way X X X
(pointing at the columns). 000

Learners: 10, 20, 30 00 0:

Teacher: Was it quicker to count all of these (gesture | @ @ @
down the multiples of 3) or count these

(gesture across the multiples of 10)? ©0 6

0 0.

Learners should agree that it is easier and quicker to 10 20 30
do 10, 20, 30.

Individual Task

Learners should now write two multiplication calculations that can be done to calculate
the number of dots in each picture below. Learners should choose which calculation is
easier for them to do. These dot arrays are in the Print Master book and can be used on
the board.

Support Video
Re-Ordering 6

https://youtu.be/cCVo909ibaE
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Support Video
Re-Ordering 7

https://youtu.be/ZMaAhLcdAQo
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RE-ORDERING: LESSON STARTER 7

1-Minute Mental Warm-Up
Pop-Fizz: Multiply by 10
Task Sequence

In this lesson we find friendly number combinations within multiplication calculations with
three numbers.

Problem: 2 x7 x5
Teacher: We could do this calculation in this order, 2x7x5

but | can see a friendly number \/

combination. Where is the friendly number
combination? 10

Learners: 2 x5 =10

Teacher: 10 is a friendly number. Let’s use that to do
the calculation.

Write 2x 7 x5 =2 x5 x 7 on the board. 2x7x5=10x7
Teacher: We know 2 x 5 =10. What is 10 x 77? =70

Listen for learners who know this answer, or who can
skip count in 10s. Remind learners NOT to count in
1s.

Learners: 70

Individual Tasks
Learners should now use friendly number combinations to answer the following problems:
2x6x5 5x8x2 9x2x5

Learners should explain their thinking, e.g. “for 2 x 6 x 5, | know 2 multiplied by 5 is ten,
and 10 multiplied by 6 is 60, so the answer is 60.”

Note: Learners might also come up with other ways to do these quickly. For example, a
learner might do 2 x 6 x 5 by saying 6 x 5 = 30 and double 30 is 60. This is also an efficient
calculation.

Take-Home Task: Worksheet 2
At the end of today’s session give learners Worksheet 2.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.
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Name:

Re-Orderins: Worksheet 2

8+94 =

I+27+19=

M@+198+2+ 1=

LB8+23+12=

56 +15+25=

2x9x5=

3x10=10x

9+93 =93+

9d@+37+9=100 +

99+ 96 + | + =200

Circle the best. two numbers to add first in this set:

1L 26 33

Circle the best two numbers to mu|tiP|3 first in this set:
2 38 5
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Teacher Notes

Here you can make notes about the lesson and which learners still need help with different
strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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Support Video
Re-Ordering 8

https://youtu.be/Sh0e84cPf2U
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RE-ORDERING: LESSON STARTER 8

1-Minute Mental Warm-Up
Pop-Fizz: Multiply by 5
Pop-Fizz: Multiply by 10
Task Sequence

In this lesson we find friendly number combinations within multiplication calculations.

Problem: 4 x9x5

Teacher: We could do this calculation in this order,
but | can see a friendly number
combination. Where is the friendly number
combination?

Learners: 4 x5 =20

Teacher: 20 is a friendly number. Let’s use that to re-
order the calculation.

Write 4 x 9 x5 =4 x5 x 9 on the board.

Teacher: We can re-order and write thisas 4 x 5 x 9.
We know 4 x 5 = 20. Let’'s work out 20 x 9
by counting in 20s.

Learners: 20, 40, 60, 80, 100, 120, 140, 160, 180.

4x9x5

NS

20

4x9x5=4x5x9
=20x9
=180

Individual Tasks

Learners should now use friendly number combinations with re-ordering to answer the

following problems:
4x3x5 4x6x5 5x7x4

Learners should explain their thinking, e.g. “for 4 x 3 x 5, | know 4 multiplied by 5 is twenty,

and 20 multiplied by 3 is 60, so the answer is 60.”

Note: Learners might also come up with other ways to do these quickly. For example, a
learner might do 4 x 3 x 5 by saying 4 x 3= 12 and 12 x 5 = 60. This is also an efficient

calculation.
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Name:
Re-Or‘der‘ins: Post-Test
PART | 2 minutes for this page
Circle two numbers that add up to 0. L
7 L ) 3 q 100 + 32 =
N Circle two numbers that add up to 0. 0
' - 2x5=
5 L I 6 8
3 Circle two numbers that add up to 20.
3 [+ =10 '
8 |4, 12 3 19
R " Circle two numbers that add up to 20.
9+ = '
* 5 4 | 16 8
. Circle two numbers that add up to 100.
' 5. 50x 2=
2L 50 30 38 10
A Circle two numbers that add up to 100. “
' 10+ =149
5l |7 29 L9 60
. Circle two numbers that add up to 30.
- 20=8+ 7.
18 |4, 12 1 19
o o Circle two numbers that add up to 30.
' +3=20 '
(0] |4, 9 16 13
2 |
9. 9. I
69
30
69 + =100
" 54 +30= © 20 +18=

Total out of 20
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Re—Or‘der‘inS: Post-Test
PART 2

3 minutes for this page

d+97 =

2]+ 8+ 23 =

99 + 8+ |+ 2 =

31+5 +183=

38+125+15=

2x1x5=

8+971=97+

96 + 58 + 4 =100 +

M@+97+1+

=200

Circle the best. two numbers to add first in this set:

L3 36

14

Total out of 10
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LINKING
ADDITION & SUBTRACTION

Introduction

The focus in the lesson starters is on the relationship between addition and subtraction.
We use this relationship to change calculations from addition to subtraction, and
subtraction to addition, as a calculation strategy. This involves understanding the
relationship between these two operations and understanding the relationship between
the numbers in addition and subtraction number sentences. Some of the tasks are
teacher-led at the board and some are for learners to do independently.

Rapid Recall Skills

There are three rapid recall skills that learners need to learn the relationship between
addition and subtraction as a calculation strategy:

e adding single digit numbers to double digit numbers, including with bridging
through the tens (e.g. 28 + 4; 39 + 2)

e subtracting single digit numbers from double digit numbers, including with
bridging through the tens (e.g. 33 — 5; 52 — 4)

e working fluently and flexibly with bar diagrams to figure out the easier related
calculation to solve.
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ame:

Linkins Addition & Subtraction: Pre-Test
PART | 2 minutes for this page

Fill in 15, 5 and 20 into the number
sentences below (Il - |A)
88 + =92 5 5
20
2. I
L2 -1 = 5=
3 8L 4+ 5 = 2. +5=
i =23 5 _ -5
S99 + = 20| e .
Fill these three numbers into the > 99 + =102
correct boxes: | =9 =2
l6.
A 2 - =19
7. .
- 31+6=
8 8.
302- 5= L]+ =55
b 094 -3/ "3 =29
© 9 — 89 75+ =82

Total out of 20
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Lin|<in9 Addition & Subtraction: Pre-Test

PART 2 3 minutes for this page

92 - 88 =
2.

L+ = /02
3.

-82=5

" 82_75=
5.

200-199 =

9
6.
102

21 +15=42 42 +15="5]
' [2-15=

24+ 42 =066 24 +18 =42
8. +2L =12

Use the three numbers below in two dif ferent subtraction calculations:

83 +371=120

Total out of 10

Teacher Guide: English 129



Linking Addition & Subtraction
LINKING ADDITION & SUBTRACTION: LESSON STARTER 1

1-Minute Mental Warm-Up
Quick addition: 1-digit numbers and 2-digit numbers
Choose a 2-digit number and ask learners to add different 1-digit numbers to it.

Teacher: 29 + 4 Learners: 33
Teacher: 29 + 2 - Learners: 31

\

Teacher: 29 + 5 - Learners: 34
Teacher: 29 +7 - Learners: 36 and so on...
Teacher: 37 + 5 - Learners: 42
Teacher: 37 + 9 - Learners: 46
Teacher: 37 + 6 - Learners: 43
Teacher: 37 + 3 - Learners: 40 and so on...

Note: Learners may count up and down quickly if adding or subtracting 2, 3, or 4, but
should be encouraged to use the bridging through ten strategy for adding and
subtracting 5, 6, 7, 8, and 9 using the mental image of a number line.

Task Sequence
In this lesson we use bar diagrams to link addition and subtraction.
Note: The black, grey and white bar diagram is available in the Print Master book.

Teacher: In a family bar diagram, the two small bars | Stick the bar diagram below on
together are the same size as the big bar. | the board and stick the names
When we look at the sizes of the different | (Big, Small, Small) below the
coloured bars (white, grey and black) we | diagram.
see that the length of the 2 small bars
together equals the length of the big bar.

Teacher: We name the biggest (black) bar ‘Big’
(stick the label ‘Big’ on the black bar), and
we name each of the two smaller bars Biq Smdll Small
‘Small’ (stick the labels ‘Small’ on the
smaller bars).

Teacher: The length of ‘Big equals Small plus Small’

Write the calculation on the board.

Big = Small + Small

Teacher: Give me other addition and subtraction

sentences for the bar diagram? Big — Small = Small

Learners: Big — Small = Small, etc. Small + Small = Big

Write learner offers one at a time, asking the class
to accept or reject offers (with reasons).
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Teacher: What about ‘Small — Big = Small’? (write
it)

Learners say whether that sentence is true or
false. Ask learners to give reasons.

Draw a line through the sentences the class
agrees are false (or incorrect). Write ‘false’ next to
them.

Do the same with ‘Small + Big = Small’

Small — Big = Small?

Small—Big—=Small false

Small+Big=Small false

Individual Tasks

Learners should now try the individual task sheet provided for Lesson Starter 1.

Support Video
Linking Addition & Subtraction 1

https://youtu.be/nha592FZEAc

Linking Addition and Subtraction Lesson Starter 1: Individual Task

Write the words Big, Small and Small next to the correct bars in the diagram below:

9

Place a tick (V') next to number sentences that are true/correct, and a cross next to

number sentences that are false/incorrect (X):

3+6=9 6-3=9
9=6+3 9-3=6
6+9=3 3=9-6
6+3=9 9-6=3
3+9=6 3-6=9
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LINKING ADDITION & SUBTRACTION: LESSON STARTER 2

1-Minute Mental Warm-Up
Quick subtraction: 1-digit numbers from 2-digit numbers
Choose a 2-digit number and ask learners to subtract different 1-digit numbers from it.

Teacher: 71 -1 - Learners: 70
Teacher: 71 -3 — Learners: 68
Teacher: 71 -5 — Learners: 66
Teacher: 71 -7 - Learners: 64 and so on...
Teacher: 42 - 2 - Learners: 40
Teacher: 42 -4 — Learners: 38
Teacher: 42 -6 — Learners: 36
Teacher: 42 -9 — Learners: 33 and so on...

Task Sequence

In this lesson we show the addition and subtraction relationships between numbers in a
number family.

Teacher: Can you think of how the numbers 4, 6 | Write 4, 6 and 10 on the
and 10 can be linked? board.

Learners can suggest relationships like ‘four and 4 6 10
six is ten’, or ‘if we take four from ten we get six’,
or'‘4+6=100r‘10-4=6".

Write learner offers one at a time, asking the class
to say whether the suggestions are true/correct or |4 +6 =10
false/incorrect (with reasons). Rub out incorrect | g + 4 = 10
offers.

four and six makes ten

ten minus six equals four

10-6=4
Teacher: The numbers 4, 6 and 10 are linked when

we add and subtract. They can be 10-4=6
thought of as a number family. In a
number family bar diagram, the two small
numbers together are the same size as
the big number. Here, the length of 4 + 6
(the two smalls in the family) is equal to

the length of 10 (the big one in the family). 10

Draw the bar diagram.

Teacher: Three other numbers that are linked | Write 8, 3 and 5 on the board.
when we add and subtract are 8, 3 and
8 3 5
5. These numbers are also a number
family. How are these numbers linked
in a bar diagram?

Draw a blank bar diagram as shown.

132 Teacher Guide: English



Linking Addifion & Subtraction

Learners suggest links between 8, 3 and 5 and
where each number must go in the bar diagram.

Write learner offers as before. Record accepted
offers on the board in two columns. You may need
to help learners with the last 2 in each column by
using frames like:

8=0+0: 3=0-0:5=0-0
Teacher: For every number family we can make 4
addition and 4 subtraction number || 3+5=8

sentences. Let’s go back to our previous 8=5+3
example and see if we left any out.

+ —
calculations|calculations

5+3=8 8-3=5

w O o
1l

c oo O
|

a w w

8=3+5

Record number sentences for 8, 3 and 5 that were
left out.

Individual Task

Learners should work with a partner and draw the bar diagram for the number family
7, 9 and 16. Then they should write 4 addition and 4 subtraction calculations for the
number family

Walk around observing the pairs’ work and assist where needed.

Support Video
Linking Addition & Subtraction 2

https://youtu.be/fKPfCfFOw1I
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LINKING ADDITION & SUBTRACTION: LESSON STARTER 3

1-Minute Mental Warm-Up

a. Quick addition: 1-digit numbers and 2-digit numbers

b. Quick subtraction: 1-digit numbers from 2-digit numbers

Task Sequence

In this lesson we practise linking addition and subtraction using bar diagrams.

Teacher: The numbers 17, 5 and 22 are linked | Write 17, 5 and 22 on the
when we add and subtract. They are a | board.
number family. 17 5 29

Draw a blank bar diagram as shown.

Learners suggest links between 17, 5 and 22 and
where each number must go in the bar diagram.

Write learner offers as before in two columns of
addition and subtraction calculations. Rub out
incorrect offers. You may need to help learners
with the last 2 in each column by using frames
like: + -

22 =[1+[1; 5=[1-[1: 17 =00~ calculations|calculations

Teacher: For every number family we can make 4 S+17=22122-17=5
addition and 4 subtraction number 17+5=22|22-5=17

. Let’ i t.
sentences. Let’s see if we left any ou 20=54+17 | 5=22_17

22=17+5 | 17=22-5

Record number sentences for 17, 5 and 22 that
were left out.

Individual Tasks
Learners should now use the individual task sheet provided for Lesson Starter 3.

Learners should enter the number families into the correct bar diagram. They should
match the sizes of the two small numbers with the sizes of the small bars.

Support Video
Linking Addition & Subtraction 3

https://youtu.be/r02iTWJM{PO
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Name:

Linl(ins Addition and Subtraction Lesson Starter 3: Individual Task

Write the 'Fo”owinS number families into the correct bar diaSr‘am below.

Then write four addition and four subtraction number sentences for each
number 'Fami|3.

5+5=10 3+4L=T7 lI+1=12 9=2+7
Start with 5+ 5 =10. Which diaSr‘am matches 5 + 57

Notice that 5+ 5 =10 on|3 has two addition and two subtraction number
sentences.

Addition: Addition: Addition: Addition:

Subtraction: Subtraction: Subtraction: Subtraction:
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Support Video
Linking Addition & Subtraction 4

https://youtu.be/KPsfH209EEM
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LINKING ADDITION & SUBTRACTION: LESSON STARTER 4

1-Minute Mental Warm-Up

Draw a bar diagram for any combination of 3 numbers in the range of 1-20. Two examples
are given below. Draw the bar diagrams to be visually proportional to the numbers.

7 3 4 9

10 13

Now ask learners to give you different addition and subtraction number sentences that
work for the bar diagram. As learners suggest the possible number sentences, point to
the numbers on the bar diagram

Make sure that learners suggest both addition and subtraction number sentences:
eg. 7+3=10 3+7=10 10-3=7 10-7=3

Encourage learners to also suggest number sentences where the ‘answer’ comes first,
eg. 10=7+3 10=3+7 3=10-7 7=10-3

Note: There are always 8 possible number sentences like the 8 above that work for each
bar diagram. Learners do not have to suggest all 8 possible number sentences, but it is
good to encourage them to suggest a variety of these.

Task Sequence

In this lesson we use the link between addition and subtraction to write different
calculations with the same set of numbers.

Hold labels with ‘Big’ ‘Small and ‘Small’. Draw the bar diagram below on

Teacher: We have learned that there is 1 Big bar and | I board.

2 Small bars in a number family. We
called the bars Big, Small and Small (hold
up labels). Who can help me label the
bars in this bar diagram?

Call a learner up to stick the names next to the bars. Small Small

Teacher: | want us to fill the number family 15, 5 and B
10 into this bar diagram. '9

Write 15, 5 and 10 on the board. Remind learners
that the biggest number will go into in the bar

labelled Big and the two smaller numbers will go into 15 5 10
the bars labelled Small. Fill in numbers with help

from the learners. If they swop the 10 and 5, remind 10 5
learners that the size of the bars should match the

size of the number. 15

Teacher: Give me some number sentences for the
family 15, 5 and 10.
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Note: You don’t need to get all 8 sentences for this
number family. All you want is to see whether
learners understand the relationship between the
numbers. If any ‘false’ offers are made remind the
class about the true and false sentences that they
learnt about previously,

e.g. Small—Big—=-Small- false

Problem: 25 — 22

Teacher: If we try to do this calculation by 22
backward counts from 25 that will take a
long time. But we can draw a bar diagram
of this number family to find an easier
way to get the missing number. 25 is the
Big and 22 is one of the Smalls.

Draw the bar diagram and fill in 22 and 25.

Teacher: This bar is so small because 22 and 25
(point on diagram) are so close together.
So it would be easier to ask ‘22 plus what
equals 257’ (point to the diagram as you
say this; write the sentence) or ‘25 minus
what equals 227’ (point to the diagram;
write the sentence). | can find the answer
quickly by counting up from 22, or by
counting down from 25.

Calculate the missing number with the learners.

Write ‘3’ into the small bar into the empty boxes in
the number sentences.

Teacher: Once we have the missing number we can
see all the addition and subtraction
sentences that can be made with this
number family.

Remind learners of some of the sentences that can
be made as you point to the bars.

Teacher: (pointing to the original problem) We made
3 counts to get the answer rather than 22
counts. We can look at the bar diagram
to find the easiest calculation.

2522 =[]

22

25

Write the calculations:
22+[]=25
25-[]=22

Leave diagram and sentences on
the board.
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Individual Tasks

Learners should now try the following examples by first copying the bar diagram and filing
in the numbers given. Learners must write the quicker calculation they used to find the
answer.

21-17=] 28 - 25 =[]

Learners should name the Big and the Small in the questions to explain their thinking. E.g.
“For 21 — 17, | change the calculation to count up from 17 to 21 by working out 17 +[ ] =
217 or “| can change the calculation for 21 — 17 to count down from 21 to 17 by working
out21-[]=17"

Take-Home Task: Worksheet 1
At the end of today’s session give learners Worksheet 1.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.
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Name:

Linl(ins Addition & Subtraction: Worksheet |

Fill in 17, 3 and 20 into the number

sentences below (Il - |/J.

67 + =72 7 3
20
2. Il
5[ _ b= 3=
3 I8 + 7 = > + 3=
Y _ 3 3. B _ 3
* 99+ = 02 b 3s =
Fill these three numbers into the I5.
X 198 + = 202
boxes: 138 =5
6.
3l - 28
" 06 8= T lb+8=
8. 8.
/8 + =5/ 55 + - 63
9. 9.
8l _ - 78 bl - - 59
0. 19 4 Y 20. 45 + ~ 1
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Teacher Notes

Here you can make notes about the lesson and which learners still need help with different

strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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LINKING ADDITION & SUBTRACTION: LESSON STARTER 5

1-Minute Mental Warm-Up
Working with bar diagrams
Task Sequence

In this lesson we find easier related calculations for addition calculations where one of the

numbers added is missing.

Problems: 6 +[ =25 []+3=28

Teacher: In the last lesson we saw that we can
change the calculation to an easier linked
addition or subtraction calculation to find
a missing number. Look at these
calculations on the board.

Draw the empty bar diagrams shown and work with
the learners to build the bar diagrams for the
calculations.

Teacher: Help me to finish the bar diagrams for
these calculations.

Ask learners to instruct you on where to draw the
lines into the top bars, and where to write each
number.

Teacher: It is easier to answer 25 minus 6 (point to
the numbers on the bar) or 28 minus 3
(point to the numbers on the bar).

Work out these calculations with the learners, using
bridging though ten where needed (e.g. 25 -5 is 20
and 20 —1is 19, s0 25 -6 = 19).

Write the answers in the empty bars and empty
boxes as shown. Then fill in the original number
sentences.

Teacher: We found it easier to solve the addition
calculations by changing them to
subtraction calculations.

Write the calculations and empty
bar diagrams as shown:

6+[]=25 []+3=28

6 3
25 28

25 -6 =] 28 -3 =[]

6 19 25 3
25 28

25-6=[19 28 -3 =[5
! !

6 +[19=25 25 +3=28

Teacher: We have seen that when we have difficult
addition or subtraction calculations we
can see if there is a way to change them
to make them easier. But we cannot just
change them into any calculation.

Teacher: Can | change 6+[ ] =25into [ }- 6 =257

Write the calculations on the board. Tell learners that
number sentences must link logically to the Big,
Small, Small idea in the bar diagram.

Can | change...?
6+ ]=25into [ ]-6=25

6+[]=25

Small

true

Big
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Help learners think about which of these numbers in
this sentence can be labelled Big, Small and Small []-6=25
and label them. Talk about whether ‘Small + Small =
Big’ makes sense or not. Ask if it is true or false.

Help the class to label [[] — 6 = 25 in the same way Small  Small  Big
and decide if ‘Small — Small = Big’ is true or false.

false

Learners should come to realise that [ ]-6 =25 is
false for this number family. Add true and false to
the number sentences.

Individual Tasks

Learners should now try the following examples. For each they should draw a bar diagram
and then rewrite the number sentence as an easier calculation to find the missing number.
If learners struggle, encourage them to label the bars as Big, Small and Small.

7+[1=32 [1+3=104
Support Video
Linking Addition & Subtraction 5

https://youtu.be/bkmaf0ArzuY
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LINKING ADDITION & SUBTRACTION: LESSON STARTER 6

1-Minute Mental Warm-Up
Working with bar diagrams
Task Sequence

In this lesson we use the relationship between addition and subtraction to make

subtraction calculations easier.

Problems: [ ]-30=9 30-[]=9

Teacher: In the last lesson we saw that we can
change the calculation to a different
addition or subtraction calculation to find
a missing number. Look at these
calculations on the board.

Draw the empty bar diagrams shown and work with
the learners to build the bar diagrams for the
calculations.

Teacher: Help me to finish the bar diagrams for
these calculations. Will the bar diagrams
be the same or different?

Learners should indicate that they are different.

In the first example ((]— 30 = 9), the unknown is the
Big and 30 and 9 are the Smalls.

In the second example (30 — [ ] =9), 30 is the Big
and the unknown and 9 are the Smalls.

Ask learners to instruct you on where to draw the
lines into the top bars, and where to write each
number. If learners struggle, encourage them to
label bars in the bar diagram as Big, Small and
Small.

Keep asking the learners to notice what is the same
and what is different in the two bar diagrams.

Write the following calculations under the correct bar
diagram as shown:

30+9=[] 30-[]=9

Write the calculations and empty
bar diagrams as shown:

[1-30=9 30-[]=9
30 9 9
30
30 9 9
30
30+9=[] 30-[]=9
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Work with the learners to calculate the answers to
30 + 9 (linked to the first bar diagram) and 30 — 9
(linked to the second bar diagram).

Work with the learners to insert the correct numbers
into the calculations and bar diagrams as shown.

Fill in the original number sentences. Show learners
how working out 30 + 9 helped us to solve [ ]- 30 =
9 and how working out 30 — 9 helped us solve
30-[]=09.

30 21 9
39 30

30 + 9 =[39 30 -9 =1
! !

39-30=9 30-21=9

Individual Tasks

Learners should now try the following examples by drawing a bar diagram and then

rewriting the number sentence as an easier calculation to find the missing number:

25-[]=9 [1-25=9

Learners should explain their thinking, e.g. “for 25 —[ ] = 9, | can change the calculation
to 25 — 9. When | subtract 9 from 25, | get 16 because 25 - 5 is 20 and 20 — 4 = 16. This

means that 25 — |16/ = 9.
Support Video
Linking Addition & Subtraction 6

https://youtu.be/OnF8U7aBPOc
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LINKING ADDITION & SUBTRACTION: LESSON STARTER 7

1-Minute Mental Warm-Up

a. Quick addition: 1-digit numbers and 2-digit numbers (use some large numbers that will
give answers just over 100 and 200, e.g. 99 + 2; 99 + 4; 198 + 4; 199 + 3)

b. Quick subtraction: 1-digit numbers from 2-digit numbers (use some numbers just over

100 and 200, e.g. 101 —2; 103 — 4; 203 — 4; 201 - 3)

Task Sequence

In this lesson we link addition and subtraction to easily solve addition and subtraction

calculations with large numbers.

Teacher: Let's use what we have learned to solve
some calculations with large numbers.
Can you find a relationship between the
numbers 105, 10 and 957

Draw a blank bar diagram as shown.

Teacher: The numbers 105, 10 and 95 are linked
when we add and subtract. They can be
thought of as a number family.

Learners suggest links between 105, 10 and 95 and
where each number must go in the bar diagram.

Deal with learner offers as before. Record
accepted offers on the board in two columns. You
may need to help learners with the last 2 in each
column by using frames like:

105 =[]+[1; 95 =[]-[1; 10 =1-
Teacher: For every number family we can make 4

addition and 4 subtraction number
sentences. Let’s see if we left any out.

Record number sentences for 105, 10 and 95 that
were left out.

Draw a bar diagram for each of these problems. Label
the bars ‘Big’, ‘Small’ and ‘Small’. Find the missing
bar and write the answer in the block.

101 -98 =[]
[]-99=4
[] +2 =201

Write 105, 10 and 95 on the

board.

105 10 95

95 10
105

+ —
calculations | calculations
10+95=105| 105-10=95
95+10=105| 105-95=10
105=95+10| 95=105-10
105=10+95| 10=105-95

Individual Tasks

Learners should now try the following examples by deciding which number is Big and
which are the Smalls, drawing the bar diagram and then solving for the missing number.

115-[J=90  []+3=210
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Linking Addifion & Subtraction

Learners should explain their thinking.
Take-Home Task: Worksheet 2
At the end of today’s session give learners Worksheet 2.

You do not need to time learners as they do this worksheet. The aim is to give learners
some written practice of the work they have done mentally.

Support Video
Linking Addition & Subtraction 7

https://youtu.be/vIFAjz8cKMQ
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Linking Addifion & Subtraction

Name:

Linl(ins Addition & Subtraction: Worksheet 2

T 6] = L 9/ _88=
S - 303 5302 - 298 =
3 98
| _63=6 6
03

ol +27 =288 34 +271=46l

6l -27 =

36 + 25 = 6l ol +36 =91

+ 36 = 6l

Use the three numbers below in two dif ferent subtraction calculations:

18 + 52 =130
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Linking Addifion & Subtraction
Teacher Notes

Here you can make notes about the lesson and which learners still need help with different

strategies. You can also make notes of any other issues that you want to address in the
next lesson starter.
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Linking Addifion & Subtraction

LINKING ADDITION & SUBTRACTION: LESSON STARTER 8

1-Minute Mental Warm-Up
a. Quick addition: 1-digit numbers and 2-digit numbers

b. Quick subtraction: 1-digit numbers from 2-digit numbers

Task Sequence

In this lesson we use the link between addition and subtraction to solve problems without

a bar diagram.

Write the calculations shown on the board. Leave a | [ |+ 3 =28
space below each calculation to write the related [1-37=6
addition or subtraction calculation.
202 -198 =
Learners should try to imagine the bar diagram for L]
each calculation. If they struggle you can draw a bar | 2 +[[]= 51
diagram below the calculation. 22-[]=3
Examples are given below of how you can do the first
three calculations.
Teacher: This task can be read as: What plus 3 is | ]+ 3 =28
equal to 287 How would you change this
calculation to make it easier to find the
missing number?
Learners: 28 — 3 28 -3 =[]
Record this calculation under the original.
Teacher: So what is the answer?
Learners: 25
Learners may count down if not known (27, 26, 25,
so; the answer is 25).
Teacher: This task can be read as: What minus 37 is | [ ]-37 =6
equal to 67 How would you change this
calculation to make it easier to find the
missing number?
Learners: 6 + 37 (or 37 + 6) 6+37=[] or 37+6=[]
Record this calculation under the original.
Teacher: So what is the answer?
Learners: 43
Learners may count up from 37 (38, 39, 40, 41, 42,
43, so the answer is 43). Some may bridge through
ten (37 + 3 =40 and 40 + 3 = 43).
Teacher: This task asks you to solve 202 minus 198. | 202 — 198 =[]

How would you change this calculation to
make it easier to find the answer?
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Learners: 198 + [_]= 202 198 +[ ] =202
Record this calculation under the original.
Teacher: So what is the answer?
Learners: 4

Learners may count up from 198 (199, 200, 201, 202
so; the answer is 4). Some may bridge through ten
(198 + 2 = 200; 200 + 2 = 202, so the answer is 4).

Individual Tasks

Learners should now use the strategy of changing addition calculations to subtraction,
and subtraction calculations to addition, when these changes make it easier to find the
missing numbers.

4 +[] =105

[]+5=69

[]-29=2

41-36 =[]

Support Video

Linking Addition & Subtraction 8

https://youtu.be/nYoOex4bibl
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Linking Addifion & Subtraction

Name:
Linkins Addition & Subtraction: Post-Test
PART | 2 minutes for this page
Fill in 16, A and 20 into the number
sentences below (||—|A).
16 + =82 5 [
20
2. Il
[2- 4= L=
3 8% 4 5 = 2. Ay
L. 7+ _ 3 3. B )
" 99 + = 20| “ L+ .
Fill these three numbers into the s 99 + ~ 102
boxes: | - 9 =2
6.
2l - =19
6.
K 17
- 31+6=
8 8.
302- 5= 27+ =35
Y9+ =3 T o3 =29
" 9 - 89 754 - 82

Total out of 20
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Lin|<in9 Addition & Subtraction: Post-Test
PART 2 3 minutes for this page

13 -68 =

6+ =303

-82=5

82-175=

201 -199 =

99

102

42+15=5] 271 +15=42

L2 -15=
42 + 2L =66 2L +18=42
+24_24_2

Use the three numbers below in two dif ferent subtraction calculations:

61+53=120

Total out of 10
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Memoranda

Bridging Through Ten: Memoranda

Pre-Test Worksheet 1 Worksheet 2 Post-Test
PART ONE 1.10 1.53 PART ONE
1.10 2.10 2.48 1.10
2.10 3.3 3 2.10
3.3 4.7 4 3.3
4.2 5.9 5. 4.2
5.8 6. 10 6.3 5.8
6.10 7.5 7.29 6.10
7.5 8.2 8.7 7.5
8.6 9.10 9.3;44 8.7
9.10 10.6 10.53; 5 9.10
10.0 11. 2 10.0
11. 56 12.5 11. 57
12. 63 13. 56 12. 63
13. 33 14. 54 13. 33
14. 48 15. 22 14. 48
15. 50 16. 1 15. 50
16. 127 17. 26 16. 127
17. 30 18. 44 17. 30
18.43 19. 56 18. 42
19.3 20.53 19.3
20.7 21.40 20.7
PART TWO 22.20 PART TWO
1. 64 23.6 1.74
2.79 24. 33 2.78
3.86 3.86
4.6 4.6
5.75 5.75
6.2 6.2

7 7.6

8. 54 8. 54
9.8 9.8
10. 38 10. 38
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Memoranda

Jump Strategies: Memoranda

Pre-Test Worksheet 1 Worksheet 2 Post-Test
PART ONE 1.65 1.76 PART ONE
1. 54 2.33 2.53 1.52
2.39 3.47 3.39 2.39
3.36 4.3 4.53 3.36
4. 47 5.60 5.24 4. 47
5.17 6. 16 6. 15 5.17
6. 53 7.32 7.20 6.53
7.44 8.59 8.30 7.44
8.4 9. 86 9.20 8.3
9. 31 10. 40 10. 29 9. 31
10. 11 11. 64 10. 11
11. 60 12. 46 11. 50
12. 48 13. 46 12. 48
13. 54 14. 60 13. 54
14. 46 15. 53 14. 46
15. 40 16. 63 15. 40
16. 39 17. 54 16. 39
17. 20 18.75 17. 20
18. 89 19. 30 18. 84
19. 40 20. 37 19. 40
20. 46 20. 46
PART TWO PART TWO
1.59 1. 69
2.60 2.60
3.30 3.30
4.20 4.20
5.83 5.83
6. 59 6. 59
7.22 7.22
8.15 8.15
9.30 9.30
10. 25 10. 25
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Doubling & Halving: Memoranda

Pre-Test Lesson Starter 1 Worksheet 1 | Worksheet 2 | Post-Test
PART ONE 1. Double 4 is 8 1.12 1. 64 PART ONE
1.12 Two groups of 4 is 8 2.6 2.52 1.14
2.6 Two times 4 is 8 3.18 3.21 2.7
3.18 4x2=8 4.14 4.55 3.18
4.16 5.8 5.46 4.16
5.6 2. Half of 8is 4 6 6.18 5.7
6.8 8 divided by 2 is 4 7.20 7.62 6.8
7.20 8 shared between 2is 4 |8 8. 31 7.20

8 8+2=4 9.6 9.63 8

9.5 10.7 10. 2 9.5
10.9 3. Double 9 is 18 11. 16 11. 88 10.9
11. 30 Two groups of 9 is 18 12. 22 12.76 11. 28
12. 14 Two times 9 is 18 13. 16 13.43 12. 14
13. 14 9x2=18 14. 60 14. 52 13. 14
14. 200 15. 100 15.78 14. 200
15. 40 4. Half of 20 is 10 16.7 16. 24 15. 40
16. 80 20 divided by 2 is 10 17. 20 17. 98 16. 80
17. 25 20 shared by 2 is 10 18.5 18. 49 17. 25
18. 8 20+2=10 19. 35 19. 97 18.9
19. 15 20. 140 20.2 19. 15
20. 120 5. Learner’s choice 20. 120
PART TWO | 6. Learner’s choice PART TWO
1. 84 1. 84
2.72 2.72
3.32 3.32
4. 51 4. 51
5.94 5.94
6.19 6.19
7.104 7.104
8.39 8.39
9.77 9.77
10. 2 10. 2
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Memoranda

Rounding & Adjusting: Memoranda

Pre-Test Worksheet 1 Worksheet 2 Post-Test
PART ONE 1. 86 1.85 PART ONE
1.53 2.47 2.16 1. 54
2.39 3.29 3.82 2.39
3.47 4. 69 4. 226 3.47
4.49 5.97 5.144 4.49
5.117 6. 40 6.9 5. 148

6. 83 7.2 7.2 6. 83
7.30 8.1 8. 30 7.30

8. 9.400 9.40 8.

9. 10. first number line | 10. 80 — 40 + 1 9.3

10. 2 11.18 10. 2

11. 71 12. 31 11. 31
12.78 13. 56 12.78

13. 41 14. 165 13. 41

14. 175 15. 40 14. 175
15. 37 16. 20 15. 37

16. 50 17. 2 16. 50
17.1 18.1 17.1

18. 100 19.3 18. 100
19. 200 20. second number 19. 200
20. 2 line 20. 2
PART TWO PART TWO
1.63 1.53
2.45 2.25
3.125 3.125
4.135 4.135
5.294 5.294
6.9 6.9

7.2 7.2

8. 30 8. 30
9.40 9.40
10.80-60 + 1 10.60-30 + 1
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Memoranda

Re-Ordering: Memoranda
Pre-Test Worksheet 1 Worksheet 2 Post-Test
PART ONE 1.8 and 2 1. 102 PART ONE
1.7and 3 2.4and 6 2.57 1.7and 3
2.4and 6 3.2 3.300 2.4and 6
3.4 4.20 4.83 3.3
4.20 5. 36 and 64 5.196 4.20
5.30 and 70 6. 45 and 55 6. 90 5.30 and 70
6.51 and 49 7.12 7. 6.51 and 49
7.12 8.14 8. 7.12
8.17 9.6 9.37 8.17
9.9 10. 38 10. 4 9.9
10. 86 11. 157 11. 74 and 26 10. 86
11. 114 12.12 12.2and 5 11.132
12.10 13. 9 and 21 12.10
13.8 and 12 14.17 and 13 13.8 and 12
14. 4 and 16 15.120 14. 4 and 16
15. 100 16.8 15. 100
16.9 17.14 and 6 16.9
17.18 and 12 18. 12 and 8 17.18 and 12
18. 14 and 16 19.13 18. 14 and 16
19. 31 20. 40 19. 31
20. 40 20. 40
PART TWO PART TWO
1. 104 1. 105
2.78 2.98
3.300 3.300
4.106 4.106
5.178 5.178
6.70 6.70
7.6 7.8
8.58 8.58
9.3 9.3
10. 88 and 12 10. 36 and 14
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Memoranda

Linking Addition & Subtraction: Memoranda

Pre-Test Worksheet 1 Worksheet 2 Post-Test

1.4 1.5 1.5 1.6

2.38 2.48 2.299 2.38

3. 91 3.85 3.69 3. 91

4.6 4.8 4. 4.6

5.2 5.3 5. 5.2

6.2and 9 6. 5 and 8 (order | 6. 6.2and 9

o eenoryma, |7

8. 297 7 198 8.25 8. 297

9.5 3.6 9.130-52=78" 9.5

10. 2 9.3 10.130-78=52* |10.2
11.20-5=15 10.5 ;*rlizrscphoannsge:dcan be | 11.20-4 =16
12.15+5=20 11.20 -3 =17 : 12.16 +4 =20
13.20-15=5 12.17 +3 = 20 13.20-16=4
14.5+15=20 13.20 — 17 = 3 14.4 + 16 = 20
15.3 14.3+17 =20 15.3

16. 2 15. 4 16. 2

17. 43 16. 3 17. 43

18. 8 17. 54 18.8

19.5 18.8 19.5

20.7 19. 5 20.7

PART TWO 20. 7 PART TWO
1.4 1.5

2.398 2. 297

3.87 3.87

4. 4.

5. 5.

6. 6.

7.27 7.27

8.18 8.18

9. 120-37 = 83* 9.120-53 =67*

10. 120 - 83 = 37*

*Responses can

be interchanged.

10. 120 - 67 = 53*

*Responses can be
interchanged.
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Memoranda

Linking Addition and Subtraction Lesson Starter 1: Individual Task

3+6=9V
9=6+3V
6+9=3X
6+3=9V
3+9=6X

6-3=9 X
9-3=6V
3=9-6V
9-6=3V
3-6=9X

Linking Addition and Subtraction Lesson Starter 3: Individual Task

Write the following number families into the correct bar diagram below. Then write

addition and subtraction number sentences for each number family.

5+5=10 3+4=7 11+1=12 2+7=9
2 7 11 1 3 5

9 12 7 10
Addition: Addition: Addition: Addition:
2+7=9 11+1=12 3+4=7 5+5=10
7+2=9 1+11=12 4+3=7 10=5+5
9=2+7 12=1+11 7=3+4 Subtraction:
9=7+2 12=11+1 7=4+3 10-5=5
Subtraction: Subtraction: Subtraction: 5=10-5
9-2=7 12-1=11 7_4=3
9-7=2 12-11=1 7_3=4
7=9-2 11=12-1 4=7_3
2=9-7 1=12-11 3=7_4
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