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Aim of workshop

To look at how TfM approaches can meet the needs of all learners
through effective differentiation of learning.

(Differentiation is not by task - including low threshold high ceiling
problem solving).
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Teaching for Mastery

The belief that all pupils can achieve

Keeping the class working together so that all can access and master mathematics
Development of deep mathematical understanding

Development of both factual/procedural and conceptual fluency

Discussion — the answer is only the beginning

Ping-Pong style — small steps providing sufficient scaffold for all pupils to access
Repetition and chorusing

Sharing and analysis

Attention to mathematical relationships

Precision in the use of mathematical language and speaking in full sentences
Carefully chosen examples and representations to draw out the structure and essence of the concept
Reviewing material

Intelligent practice

Challenge question(s)
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What is learning? el L

Learning is the bringing about of some changes in the long-term memory.

MEMORY

Attention Working Memory

Environment (site of awareness <

and of thinking)

Memory is the remnants
of our thoughts Remembering

Learning

Long-Term Memory

Forgotten (factual knowledge and

procedural knowledge)

A simple model for how memory works is based on the concept of building schemata in our long-term memory.

The concept of understanding is really memory in disguise. New information is only stored if we can connect it to knowledge
that we already have. Prior knowledge is a major factor in our capacity to learn new information. The more complex and
interconnected our schemes are, the easier it is to make sense of related information.



=32
Read these letters and try to remember them. /\/IatthUﬁ%

XBB
CCl
AlT
VFB
ISA

SMF

X

It's quite tricky. This list is new, so the working memory struggles to cope.



=32
Read these letters again. MathSHLJsEé

However, if something is already embedded in the long-term memory, we are able to draw upon already-leant
knowledge. So if we can shine the new idea from the perspective of established knowledge, this means we have far
less demands on the working memory.

BBC
CIA
TV
FBI

SAS
MFI
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Present new material
using small steps

Present new material in small steps with students practice
after each step.

- Limit the amount of material students receive at one time.
* Give clear and detailed instructions and explanations.

« Think aloud and model steps.

« Use more time to provide explanations.

* Provide many examples.

- Re-teach materials where necessary.

As teachers, we will be more successful if we recognise the limitations of working memory and succeed in breaking
down concepts and procedures into small steps. Then ensure that pupils have the opportunity to practice each
steps. The modelling and scaffolding that accompany this phase of the lesson all roll into one part of the process of
explaining, providing well-structures support for pupils as they build their schemata for new concepts.
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The purpose of daily review is to Reviewing material SHaw

ensure a small step from prior
knowledge to new knowledge.

Pupils need to be involved in extensive practice in order to develop well-connected networks of ideas
(schemas) in their long-term memory. The more one rehearses and reviews information, the stronger the
interconnections between the materials become. Review also helps pupils develop their new knowledge into
patterns and helps them to acquire the ability of past learning automatically. The best way to become an expert
IS through practice, and being an expert means the working memory is free to pay attention to new details.
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REPEAT AS MANY TIMES AS NEEDED

time
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Review:

17 -7 =
14 - 4 =
16 - 6 =
19-9 =

What do you notice?
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First Then Now



https://www.ncetm.org.uk/masterypd

First there were 12 children on a ride. Then 5 children got off. Now there are 7 childﬁ'el’c. 7Wh ti
the number sentence? aths f_'USHBala

12 - 5 = 7 We can
make
ten first.

0.0
1; ‘R Split 5 into 2 and 3. o0

12-2=10
10-3=7




Use the number line to calculate. 12 _ 5 - 7 %athSHUBS

make ten ;@ o
first.
12-5 s
Step 1: Split5into__and __
Step 2:12 - 2 = 10
2 3 Step3:10-3=7

O

dq 0000¢

MY
6@8 9 @11@13




Guided practice: use the ten frames. Look carefully because som&MathsHUBS
of the working out has been done for you. e

14 -

[
[
|
I




Challenge 1: Use the ten frame.
Record the number sentences into your book. Look at the example. Make sure you show all 3 steps! M

athsHUBS
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Example: " make ten Challenge 3: Fill in the missing numbers. Use what you have just learned about splitting the number.

' . first. |
16-__=10 13 -(5)=
0-_=_ Fill in the missing numbers.’
3 2
13-3-4=10-

13 -B)-= 13- =

10- = 12-2- =12-7
15- 8 = 16=3+ +6

Challenge 2: Show the number sentences and record all the steps.

Tom had 16 cakes. He gave 9 away. How many does he have now? Challenge 4: Write as many addition and subtraction calculations with the answer 12

Katie had 13 sweets. She gave 8 to her friend. How many does she
have now? Toby uses a number line to work out:

Both calculations have the

10+ 2= answer 12.

It takes Phil 13 minutes to walk to school. He has already walked 7

minutes. How many more minutes will it take him to get to school? and
15-3=
1 | | | | | | | | | | | | | | | | I 1 | |
. . . 1 1 I [ [ T I 1 [ [ I T I 1 I I I T 1 1 I
Challenge 3: can you find different ways to calculate? 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Start at 20. Write a calculation with the answer 12. 20 - =12

_— | - : : _
1 6 _9 — Start at 4. Write a calculation with the answer 12. 4 + =12

Write as many calculations as you can with the answer 12.
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Investigating area
Year 5



Review: think, pair, share about how to find the "%\h
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area of the square and rectangles below. SHaw
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1 Ka'tie'
Yoo

so far that you
can use?

Write down your
ideas. Make sure
other people can

understand them.

If you find one
way, try and find
another way.
Make sure you
use maths
sentences.

howwe S CHUBS

If the shape is a rectangle or e ;f ore
a square, we studied how to —
calculate its area, so ...
| em
A E 1. Try different methods.
2. Find some answers.
3. Draw conclusions.
E | B
B C




Look at Sally’'s methods. She is using the segment that ?:;;_-\,/I

connects G and E

A.-3cm- F
2em
'G:f*'“"—'—-—- E
2em
g T 16T

athsHUBS
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Did your group use this method
If so, what does your maths
sentences look like?

If not, look at what Sally drew
and write down her ideas using
number sentences.



Let's look at Tommy's method. I think he joined P lathsHUBS

segmen'l's Eto H SHaw

A .8 CM--._ F Did your group
_ : : : | - use this
method?
| If so, what do
' ' our number
4 cm E - 3cm.. D | Zen‘rences look
like?
If not, look at
| 2 CM  what Sally
drew and write
B C | down her ideas
using number
H - - : - sentences.




Look at another method Tommy found. 6 #m - %atthUBS
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Look at the
humber
sentences
Tommy wrote
and explain how
he thought
about the
problem.

4 cm

B T ] C T the

- _ —_— lengths of the
segments and
hx6—2x3=24—6 draw in
additional
= |8 segments in the

figure above.
Answer |8cnrf
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”Tommy has also found another way.

A




What idea is common with these methods?

Al.--8 cn{\ F
em-
A“Q ---------- E
G,
cm
B Bl 2t 6 ¢m -

éﬁﬂatthUBS
NEENG
4cm |E -8em-. |D
All of them ;
changed the egm
shape into B J; C
rectangles. '

ok at another method Tommy found. 6 ?m -

R

4 cm

e

A Bem
o
/ D
\

\
B C

LX6—2%X3=24—-6
=18
Answer |8cnf



| % HILIRS
In talk partners summarise what AtathsHuBs

you have just learned.

We can calculate the area of the shapes like by
making use of rectangles and squares.

We need to use what we have learned so far.
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Calculate the area of the shape below in many St
different ways. Use what you have learned.

| cm

Jr
F

| cm:
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Calculate the area of the shape below in many St
different ways. Use what you have learned.

| cm

Jr
F

| cm:
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Calculate the area of the shape below in many St
different ways. Use what you have learned.

| cm

Jr
F

| cm:
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Calculate the area of the shape below in many St
different ways. Use what you have learned.

| cm

Jr
F

| cm:
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Use what you have learned to find the area of the shape below. If you find s

one way, try to and find another way. Make sure you use maths sentences to
show your thinking.

e

I.__ ! ‘._I-'-il-rn'-_. |'3 r|"|-._

—




Use your knowledge of what you have learned to find the area ’75'/&\‘/1

of the shape below. If you find one way, try and find another aths HUSE§

way. Make sure you use maths sentences.

e

I.__ ! ‘._I-'-il-rn'-_. 3 r|"|-._

— :




Use your knowledge of what you have learned to find the A
area of the shape below. If you find one way, try and find MathSHLJSHBa§
another way. Make sure you use maths sentences.

Ii::l ‘._I-'-EI- rn'-_. 3 r|"|-._
3m
: ._", : 5 M.




We are going to think about how to calculate the area of the %

shape below. athSHUsEﬁ
e Femee
5XQ+6X6 = 45+36 . .
=1 :
Answer 8 lcnr 3 I:m-lff" | | CIm
&ecm ;
Explain Sally's way of calculating the =,
area. g %
HemT

Find the area of this shape that is
different from Sally's idea.
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Convince me:

MEASUREMENT
Tkinking Tom salds;

"You can double the area of a rectangle by doubling the

length of both sides.”
" ‘ ¢ 9 >J

de‘l’ do You Hink? Convinee M\eJ
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Plenary: create a summary and
reflection record.

Include:

What you have learned

What you've come to understand.
What you noticed.

Summary:

I have learned that we can find the area of a shape like :[ ! by making
use of rectangles and squares.



N 1athsHUBS

SHaWw

Examples of the different amounts of challenges
given Iin different to try and meet the needs of all
learners.



Challenge 1: 5
R d th lculati
Into your book and caleulate. MathsHUBS

SHaW

22+10=__r

— 21 = =4 rl
__tensare __. _I_5

2 Challenge 3
fives are 20

e Fin mowsiie

T T V= Th 37 school child i hool trip. Th
18 b= b6 = 10 = mjrﬁrgu(;rcean ozlcy ‘cr)gk: 10 gﬁ{;dgr'c;:\‘? ﬁ{%\: s;:ar?)? rn)rirr‘\il:’busese
195 = will be needed?
15+2-=
15+3=
15+4-= Challenge 4

Show your thinking and explain your answers.

Challenge 2: fill in the missing numbers. Explore
Use what you know about the relationship between multiplication and division
s Bogp What is the greatest remainder? (___ ) rg;hn];;'(:‘:hs"mks r&;;hnl:j;c;chsﬁcks
- _2p1 What is the smallest divisor? (__) triangles friangles
squares squares
pentagons pentagons




Challenge 1: Use the ten frame.
Record the number sentences into your book. Look at the example. Make sure you show all 3 steps! M

athsHUBS
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Example: " make ten Challenge 3: Fill in the missing numbers. Use what you have just learned about splitting the number.

' . first. |
16-__=10 13 -(5)=
0-_=_ Fill in the missing numbers.’
3 2
13-3-4=10-

13 -B)-= 13- =

10- = 12-2- =12-7
15- 8 = 16=3+ +6

Challenge 2: Show the number sentences and record all the steps.

Tom had 16 cakes. He gave 9 away. How many does he have now? Challenge 4: Write as many addition and subtraction calculations with the answer 12

Katie had 13 sweets. She gave 8 to her friend. How many does she
have now? Toby uses a number line to work out:

Both calculations have the

10+ 2= answer 12.

It takes Phil 13 minutes to walk to school. He has already walked 7

minutes. How many more minutes will it take him to get to school? and
15-3=
1 | | | | | | | | | | | | | | | | I 1 | |
. . . 1 1 I [ [ T I 1 [ [ I T I 1 I I I T 1 1 I
Challenge 3: can you find different ways to calculate? 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Start at 20. Write a calculation with the answer 12. 20 - =12

_— | - : : _
1 6 _9 — Start at 4. Write a calculation with the answer 12. 4 + =12

Write as many calculations as you can with the answer 12.
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2 paper tapes were broken, can you
guess which original paper tape is
longer?

Why? How do you get your answer?

5

1 >




1 Katie

Yeu
so far that you

can use?

Write down your
ideas. Make sure
other people can

understand them.

If you find one
way, try and find
another way.
Make sure you
use maths
sentences.

If the shape is a rectangle or
a square, we studied how to
calculate its area, so ...

how we
; 'élffﬂatthUBS

area of
Salop and Herefordshire

1. Try different methods.
A F 2. Find some answers.
3. Draw conclusions.
E 1 1
B C




Challenge 2 Challenge 4: ‘ééo
Look at the picture, and write the number sentence MathsHUBS

. You can buy 2 packs of 6 cupcakes or 3 packs of 4 SHaw
cupcakes. Which one would you rather buy? Explain
. . . ‘ ®e . your thinking/reasoning. Draw an array to help you
prove it. You could also use counters.
® e 9090000
. . 2 pccks
! q & 3 packs
2x3 =6 % s Bl
i o 8 -W' ' Y B
& =
o'é o ‘Challenge 6:
: . Challenge 7:
N XK Circle and say:

Write these addition sentences as multiplication sentences.

00 ‘
°°°°°° 10+104+10+5+5=
o00 ' °°°°°° 242+42+4=
Q000000 2424444
OOOOOO 54+5+5+2+3=
QOO0

What do you see? How many different multiplication
number sentences can you find?




R efl ection ’élé\./la thsH WS E W
Think back through the different lessons/ tasks and consider:

* how did they meet the needs of all learners?

- identify how the lessons used differentiation.

 would you have done the lessons in the same way?

* what is the main mathematical purpose of each lesson?

 what concepts would you want children to take from this
lessons?

* how are the lessons building conceptual, procedural
understanding?

* how are the lessons promoting problem solving?



Key Messages FMathsHUBS
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Differentiation is through scaffold, practical equipment and
depth of learning.

The learning is accessible for all learners through small steps
planning and low threshold high ceiling.

A lesson on problem solving has a clear purpose and clearly
planned small steps.

Children can learn concepts by teaching through problem
solving .
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