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Alms

Our aim at Greenslade Primary school is to ensure that all pupils, irrespective of gender, race and
culture, are given the opportunity to develop their mathematical potential through a rich, engaging
curriculum. We want our pupils to be confident and engaged mathematicians. Mathematics is
essential to everyday life, critical to science, technology and engineering and necessary for financial
literacy. By the time they leave us, we want our pupils to have a sound understanding of the
primary maths curriculum so that they can go on to be successful in further education and seek
employment. Most importantly, we wish for our pupils to develop an appreciation and enthusiasm
for Maths, resulting in a lifelong, positive relationship with the subject.

At Greenslade, we have high expectations of pupils and believe that all pupils can succeed in Maths
and make progress, irrespective of their starting points. We encourage resilience and acceptance
that struggle and making mistakes are often necessary for learning to take place. We use the
‘mastery’ principle in our lessons — that pupils should broadly move through the curriculum at the
same pace. As far as possible, pupils should stay together on the same topic with necessary
differentiation such as providing resources and targeted support, but without the need for too many
different levels of worksheet. Rather than being accelerated to higher content, children are
challenged through tasks which promote depth of understanding within a concept.

In line with the National Curriculum objectives for Maths, our intent is that all pupils:

e Become fluent in the fundamentals of mathematics, including through varied and frequent
practise with increasingly complex problems over time, so that pupils develop conceptual
understanding and the ability to recall and apply knowledge rapidly and accurately.
Reason mathematically by following a line of enquiry, conjecturing about relationships and
generalisations, and developing an argument, justification or proof using mathematical
language.

Can solve problems by applying their mathematics to a variety of routine and non-routine
problems with increasing sophistication, including breaking down problems into a series of
simpler steps and persevering in seeking solutions.

Mathematics is a subject which is interconnected and where pupils need to be able to move
fluently between representations of mathematical ideas. Pupils should make connections across
mathematical ideas to develop fluency, mathematical reasoning and competence in solving
problems.




A Mastery Approach

Central to our approach are the 5 Big Ideas which underpin mastery in mathematics (as detailed
by the NCETM).
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Teaching for Mastery

* Accessing ideas w ( * Chains of reasoning
* Communicating concepts * Applying maths to problems
* Making connections * Making connections

Detailed
curriculum
sequencing

supports all to
progress

 Procedural variation * Knowing key mathematical facts
* Conceptual variation * Thinking flexibly
* Making connections * Making connections

Five Big Ideas of Teaching for Mastery, updated November 2022

Coherence: Teaching is designed to enable a coherent learning progression through the curriculum,
providing access for all pupils to develop a deep and connected understanding of mathematics that
they can apply in a range of contexts.

Representation and structure: Teachers carefully select representations of mathematics to expose
mathematical structure. The intention is to support pupils in ‘seeing’ the mathematics, rather than
using the representation as a tool to ‘do’ the mathematics. These representations become mental
images that students can use to think about mathematics, supporting them to achieve a deep
understanding of mathematical structures and connections.

‘Concrete, pictorial, abstract’ (CPA) is a highly effective approach used to develop a deeper and
more sustainable understanding of Maths.
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e Concrete — is the ‘doing’ stage, using concrete objects to model or represent problems. All
pupils should have the opportunity to learn new concepts through handling physical
objects first.

Pictorial — is the ‘seeing’ stage, using representations of the objects to model problems.
This encourages pupils to make a mental connection between the physical objects and




more abstract levels of understanding. Building or drawing a model makes it easier for
pupils to access and grasp concepts they traditionally find more difficult, such as
fractions, as it helps them to visualise the problem.

Abstract — Once a child has demonstrated that they have a solid understanding of the
‘concrete’ and ‘pictorial’ representations of a problem, teachers can introduce the more
abstract forms of representation such as the use of mathematical symbols.

For more information on representations and structures used throughout the school, please refer
to the school’s calculations policy.

Mathematical Thinking: Mathematical thinking is central to how pupils learn mathematics and
includes looking for patterns and relationships, making connections, conjecturing, reasoning, and
generalising. Pupils should actively engage in mathematical thinking in all lessons,
communicating their ideas using precise mathematical language.

Fluency: Efficient, accurate recall of key number facts and procedures is essential for fluency,
freeing pupils’ minds to think deeply about concepts and problems, but fluency demands more
than this. It requires pupils to have the flexibility to move between different contexts and
representations of mathematics, to recognise relationships and make connections, and to choose
appropriate methods and strategies to solve problems.

Variation: Teachers are encouraged to identify opportunities within lessons where they could
include conceptual and procedural variation in order to expose children to the essential features
of Maths concepts.

In Conceptual Variation, pupils are exposed to multiple representations of a mathematical
concept and are asked to identify what is the same and what is different. In this way, they are
exposed to what are and are not the essential features of the concept being learnt.

For example, pupils may be exposed to multiple representations of what IS the concept and may
be asked to identify and explain what’s the same and what’s different. In this example, the
essential feature identified is that one quarter of the whole shape is shaded.

“The whole is divided into 4 equal parts. Each partis —‘l' !




Pupils may also be exposed to representations of what IS NOT the concept and may be asked to
identify and explain why they do not represent the concept being taught. In this example,
children are being exposed to the essential features of what does and does not constitute 1/5 of a
shape.

The shaded part is L .True or False?
5

What is the concept! What is not the concept!

The variation is purposeful
It focusses on what's important

In procedural variation, a mathematical process is taught in such a way that it is gradually
‘unfolded’ through a succession of carefully chosen steps that enable the pupil to see ‘what stays
the same’ and ‘what changes’. As a result, the pupil is able to spot connections and patterns
between the steps.

Set A

120 - 90
235 - 180
502 - 367
122 - 92
119 - 89
237 - 182

Set B

120 - 90
122 - 92
119 - 89
235 - 180
237 - 182
502 - 367

Set B encourages children to identify
relationships and make connections
between each different calculation.




What's the same, what's different?
253 +4 =

I
]
i

+

What's stayed the same, What's stayed the same,
what's changed? what's changed?

These examples have been carefully designed to include
small changes to the procedure. This encourages children
to identify what has stayed the same, what has changed
and why.

What's the same, what'’s different?
253 +40 =

T

L
I

+

What's stayed the same, What's stayed the same,
what's changed? what's changed?




Planning and the curriculum

At Greenslade, we use the White Rose scheme of learning which is based on the National Curriculum.
This provides a yearly overview and medium term planning for each year group (see Year 1 example
below).

Week 1 Week 2 Week 3 Week 4 Week 5 eel eel leek 9 Week 10 Week 11 Week 12
lue

Autumn term

-
Place value Addition and Place value Length and
subtraction height
Multiplication and - Place value
division g

Coupled with this, we use Power Maths which is very closely aligned to the White Rose scheme. We
are also guided by other well-respected documents such as ‘Mathematics Guidance: key stages 1
and 2 non-statutory guidance for the national curriculum in England’, which contains the ready to
progress criteria for each year group and the NCETM support materials.

Spring term

Summer term

At Greenslade, we are very conscious of teacher workload, and the White Rose scheme, along with
the comprehensive Power Maths resources, ensures that teachers are extremely well-equipped with
high quality, readily accessible planning materials to teach Maths. Teachers are expected to use
their professional judgement to adapt the resources for the needs of their pupils. We believe the
comprehensive Maths planning resources we have in place are also hugely supportive for teachers
working in new year groups or who are new to teaching (ECTs).

In Reception, Year 1 and Year 2, our pupils have also been following the NCETM’s ‘Mastering
number’ programme which focuses on developing good number sense. In years 1 and 2, these
sessions take place outside of the normal Maths lesson, for 10-15 minutes. In Reception, these
sessions form the basis of our number work lessons.

The White Rose units of work are split into terms and blocks and the curriculum is progressive. The
scheme of learning is designed to enable pupils to perform simpler tasks so they can move on to
perform more complex tasks. For example, pupils cannot add together two numbers before they
understand what each of these numbers represents.




Within the scheme, concepts are built upon and revisited across the year and in relation to the
previous year, as you can see in the example below:

Place value: Count

* counttoand
across 100,
forwards and
backwards,
beginning with 0
or 1, or from any
given number
Count numbers to
100 in numerals;
count in multiples
of twos, fives and
tens

* countin steps of
2,3,and 5 from 0,
and in tens from
any number,
forward and
backward

» countfromQin

multiples of 4, 8,
50 and 100; find
10 or 100 more or
less than a given
number

* countin multiples

of 6, 7, 9, 25 and
1000

count backwards
through zero to
include negative
numbers

+ count forwards or

backwards in
steps of powers of
10 for any given
number up to 1
000 000

« count forwaords

and backwards
with positive and
negative whole
numbers,
including through
zero

Autumn 1
Spring 1

Autumn 1

Autumn 1
Autumn 3

Autumn 1
Autumn 4

Autumn 1
Summer 4

Spring 3
Summer 4

Note - In the
WRM schemes,
negative numbers
are introduced in
Year 5

In addition, teachers are provided with explicit guidance about how learning builds upon previous
learning, as well as misconceptions to look out for:

Year 2 | Autumn term | Block 1 - Place value | Step 1

Numbers to 20

Notes and guidance

In this small step, children revisit learning from Year 1 on
numbers to 20. While children have already gone beyond

this, the numbers from 11 to 15 often prove more difficult to
understand, so this step provides an opportunity to revisit these
numbers explicitly before moving on to look at numbers to 100
later in the block. If further consolidation is needed of numbers to
20, content from the previous year could be used.

In Year 1, children mainly focused on being able to recognise
numerals written as words. In this small step, they shift their
focus to independently writing numerals as words and vice versa,
which will be built upon later in the block.

Things to look out for

» Numbers such as 11, 12, 13 and 15 can often be sticking
points for children as the word does not make specific
reference to the number of ones as it does later in the
number system.

Children may write, for example, 12 as “ten-twa” in words
rather than “twelve”.

Children maoy mix up the tens and ones digits when
writing 2-digit numbers.




Within each block, the learning has been carefully broken down into a series of ‘small steps’ which
are sequenced to ensure progression and to reduce cognitive overload. Each step builds on the
previous step:

Year 2 | Autumn term | Block 1 - Place value

Numbers to 20

Count objects to 100 by making 10s

Recognise tens and ones

Use a place value chart

Partition numbers to 100

Write numbers to 100 in words

Flexibly partition numbers to 100

Write numbers to 100 in expanded form




Lesson Structure

‘The expectation is that the majority of pupils will move through the programmes of study at
broadly the same pace. However, decisions about when to progress should always be based on the
security of pupils’ understanding and their readiness to progress to the next stage. Pupils who grasp
concepts rapidly should be challenged through being offered rich and sophisticated problems before
any acceleration through new content.’ (National Curriculum)

Pupils at Greenslade are taught in mixed ability classes and Maths is taught every day.
Mastery lessons should include the following elements:

Identify what the students already know.

Identify the key points — the new knowledge.
Identify the difficult points

Step by step approach (progression)

Presuppose the mistakes that students might make (misconceptions)
Representation and structure — concrete to abstract
Mathematical language

Fluency practise/repetition

Variation/Intelligent Practice

Modelling (I DO, WE DO, YOU DO), scaffolding
Questions to challenge thinking

Develop reasoning and deep understanding

Using discussion and feedback from students.

Teachers should refer to the lesson design prompt — appendix 1.
Generally, our lessons follow this structure:

Recap of previous learning e.g. previous session

Introduce learning objective and key language to be used

Anchor task (‘Discover’ if following Power Maths lesson). Initial task/problem for children to
grapple with and look for ways to solve.

‘1 DO’ (‘Share’ if following Power Maths lesson). Teacher models how to solve.

‘WE DO’ (‘Think Together’ if following Power Maths lesson). Guided practice. Formative
assessment.

‘YOU DO’ (‘Practice’ if following Power Maths lesson). Independent tasks.
REFLECT/FEEDBACK/SELF-MARKING

Teachers should also provide pupils with opportunities to regularly practise their calculation and
fluency skills (for example, recalling number bonds and times tables facts and practising formal
methods) through short 10/15 minute sessions outside of the Maths lesson. These sessions may
often be given as ‘morning work’ as children come in to school.




Representation and structure

Teachers should refer to our calculations policy and the White Rose scheme of work for more
information about the representations and structures that should be used to teach different
concepts in different year groups.

Skill: Add 1-digit numbers within 10 Year: 1

When adding
numbers to 10,
children can explore
both aggregation and
. | augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame

... support aggregation.

The combination bar
QP9 P00— | model ten frame
bead string and
YY) number track all
[1T2]s]@[s]e[@[eo0] |support
augmentation.

Stem sentences

Children should be encouraged to talk in mathematics through the use of stem sentences. In maths,
stem sentences include accurate mathematical vocabulary in a highly structured sentence that
provides pupils with a way to communicate their ideas with mathematical precision as well as
clarity. Teachers can find examples of stem sentences for each year group in each of the White Rose

blocks of learning. It is supportive if these stem sentences are included on teaching slides so that
children can refer to them.

There is 1 ten and ones. The number is

The number after is

The number before is

Recap

Lessons should begin with a quick recap of previous learning, for example from the previous lesson.
Teachers could refer to the suggestions for ‘recaps’ in the Power Maths teacher resource guides or
use the ‘Power Ups’ in Power Maths or the ‘Flashback 4’ from White Rose.

— m—
Quick recap

Draw a blank part-whole model on the board. Ask a las h bac k y Year1l Week9 Day1l
child to write a 2-digit number in the whole. Ask an- . I:

other child to fill in one of the parts and ask another 1) - -
to fill in the other part. Repeat this with more oo IS g
— —

2-digit numbers.
e — 2) Thereare |:| tens and D ones. g&gg’jg
y Power Up

3) Ron needs to take 3 steps to be in the
If I start at 0 and count up in 10s, which of these numbers will I say? same hoop as JO. backwards

= P S .

DOOOC

3533 ©O 28|29 |[31]32] |

OO000O
—_ et 4

I wonder if my 10
times-table will help me.




Questioning

Teachers should use a range of questions in order to check pupils’ understanding during lessons.
Questions allow a teacher to determine how well the material has been learned and whether there is
a need for additional instruction. The most effective teachers ask students to explain the processes
they use to answer questions, and to explain how they arrived at an answer. Less successful
teachers ask fewer questions and almost no process questions.

Examples of effective questions include:

Can you prove it?

Can you explain how you did it?

How do you know?

What did you notice?

What is the same? What is different?
Can you find another way?

Can you spot the mistake?

Does anyone have a different answer?
Can you draw it?

Independent tasks

Generally, tasks given to children will provide them with opportunities to develop their fluency,
reasoning and problem solving skills. Rather than accelerating pupils to more advanced content
from higher year groups, pupils are instead challenged through being given tasks which require
them to demonstrate depth of understanding within the concept or skill.

Examples of tasks/questions which develop skills of reasoning and problem solving:

Explain your answer

True or false? ,‘*l\"‘":f“lééug o digh

Always, sometimes, never? QL‘L‘;‘;‘E..?W answer will always

Which is the odd one out? be o 3-digit number

Spot the mistake

Can you find another way? ' Hhich s the odd one oucy

iny is working out gn addition |

Do you agree with Tiny?

i ur answer.
R 608800

+20

0 1
0 20 3p 40 50 gp 70 80 g9p 100

What mistake hgg Tiny made> Explain your answer. ;




Here are three numbers.

Make each number with 24] ‘ 54 I ‘ 84 |

base 10 equipment.

p—
o

What is the same about each number?
What is different about each number?

Discuss with a partner.

Where possible, children should be encouraged to use the pages in their maths books to show their
workings out, draw representations and to explain their thinking. Ideas for questions and tasks for
independent practice can be found in the White Rose and Power Maths resources.

Differentiation

Through a mastery approach of teaching mathematics, we avoid providing less demanding tasks to
those who do not grasp mathematical concepts as easily. This is due to the fact that it can
encourage a ‘’'m no good at maths’ mind-set and restricts their access to knowledge and
understanding they need in order to make progress. In this way, they get further behind and this
reinforces their belief that they are not good at maths. As far as possible, we try to expose the
majority of children in a class to the same curriculum content at the same pace, allowing them full
access to the curriculum. Support for children grasp less quickly may be supported through

Use of physical resources such as manipulatives, number lines, multiplication grids (these
should be available for all learners not just those who are less confident with maths)
Access to worked examples and models which remind pupils of the steps required to solve a
problem. The teacher’s ‘I do’ should provide clear modelling and concise explanation.
Pupils have the chance to have guided practice through the ‘we do’ section of the lesson
Pre-teaching

Some children may benefit from doing the same type of question multiple times (repetition)
Use of stem sentences to support work in books

Group guided with adult/supported by more confident peer.

For those children who are quick to grasp mathematical concepts, we avoid accelerating them to
more advanced content as this can encourage the idea that being successful in maths is like a race.
Instead, we provide tasks that require the children to problem solve and reason, therefore
promoting a deeper, broader understanding of the concept. Teachers may ask children to
demonstrate their understanding by showing things in more than one way, finding more than one
solution, and making up a similar problem of their own.




Examples of worked examples and scaffolds:

Tom ond Mo are working out 248 + 6 i | Addil‘lg 3-Qfgif Humt!gt tl;fng .Cl.oll !Ill'ln !;!afhhd (m ex';h ang g.‘} ’
B T e . . ‘o N

=S Now on your ownl :
248+ 2 = 250 +2 +4 ; R Stark
250 +4 =254 < \L
‘ [ Example: ’ _ . -

|

e « Line the digits up in the correct columns
. Add the ones first

Talk about each method with a partner.

0
an 24| » Remember to put one digit in each box
2
6
g

Whose method do you prefer?

Use that method to work out the additions.

2849 | [e3s+3] [s79v6 ] | s89+4 |

Show your workings out in your books b
) 1) Solve these in your books (use dienes if you need to).

112+ 215 =

598 593

Examples of repetition and use of stem sentences to support workings out:

Number bonds to 10
]

I "“’_d Q T__o get to the next ten,

I need Q\'ro get to the next fen,

If the whole is 10 and one part If the whole is 10 and one part
is then the other part is is then the other part is

I need \_ to ge'r. to the next ten. oS . .

I need _.'_ to get to the next ten.

If the whole is 10 and one part If the whole is 10 and one part
is then the other part is is then the other part is




Calculation Policy
We have a separate calculations policy which works alongside our Maths curriculum.

Times Tables

Knowing times tables facts is very useful in mathematics. When we solve problems, we have to use
our working memory which is extremely limited and can only cope with processing a few pieces of
information at one time.

If we know our tables then when can simply recall these facts from our long term memory when
required. If we do not, then we have to use our limited working memory to figure them out when
required, leaving less processing power for the rest of the problem. This causes our brains to become
overloaded (cognitive overload); an unpleasant feeling of frustration that is far from motivating.

It is an expectation of the National Curriculum that children know all of their times tables facts up
to 12x12 by the end of year 4. We teach times tables using the following progression:

Year 1: be able to count in multiples of twos, fives and tens

Year 2: Be able to recall 2, 5 and 10 multiplication and division facts

Year 3: Be able to recall 3, 4 and 8 multiplication and division facts

Year 4: Be able to recall 6, 7, 9, 11, and 12 multiplication and division facts.

In Year 4, pupils sit a statutory online Times Tables Check which is a timed assessment testing their
speed of recall for multiplication and division facts.

As well as teaching pupils to recall their multiplication facts from memory, we also teach them
strategies for working out multiplication facts if they are unable to recall them by rote. For example,
if a child is unable to recall 7 X 9 = 63, then they would be encouraged to use 7 X 10 = 70 and then
subtract 7. Pupils would be shown how facts they are already confident with can be used to work
out other facts. Secure knowledge of just 2, 5 and 10 times tables can be used to work out any
other times tables fact by either adding or subtracting. For example, 5 x 6 = 30 then 2 x 6 = 12 so

7 x 6 =30 + 12 which is 42.

At Greenslade, pupils have access to ‘Times Tables Rockstars’ via their own personal login. They are
given time in school to access this online to practise their times tables facts, and can also log in
from home.




Resources

All children should have access to manipulatives and other helpful resources during lessons.
Teachers should be led by the schemes of work to decide on the best resources to use to support the
teaching of different concepts. In our classrooms, we have a range of resources including:

e Number lines

100 squares and multiplication grids
Place value counters
Dienes

Numicon

Bead strings

Rekenreks

Unifix and Multilink cubes
Double-sided counters
Tens frames

Plastic money

Clocks

Feedback and Marking

Teachers should refer to our ‘Feedback and Marking Policy’ which provides specific details
about our expectations for feedback and marking. As much as possible, pupils should receive
instant feedback about their progress and teachers should address misconceptions and errors. This
may be done verbally or through written comments. We use a mixture of live and distance
marking, and often children are involved in marking and correcting their own work (in purple

pen).

Maths

¥ indicates correct answer

* - indicates an error and that pupil needs to go back and check

Where misconceptions are evident, teachers may need to provide comments which
provide a model or scaffold to support the child to arrive at the correct answer.
Pupils should be provided with opportunities to respond to written feedback as soon
as possible.

Short verbal or written feedback comments could be provided to extend children
further- for example: ‘Prove it’, ‘Explain how you know’, ‘Draw it’, ‘Show it in
another way’'. These short extension comments could be provided during live
feedback or as part of distance marking.

Teachers should mark work using green pen. Pupils should mark or respond to teacher marking
using purple pen.




Examples of feedback and marking in Maths books

e Complete the fact fomilg for each bar model. l What's the difference?

a) pe7l 1l |=lsx ] RN

, , ki 5]
\\}& T o\ The difference is | _ v

|

!

| B P What's the difference? 7
& T || wewwwwe®
CY X X | ;‘

The difference is _—— \/

1
3- :
3 347

| Greater than 3.2 : Equalte 3.2 L Less

|

Assessment

Teachers should be making regular, on-going use of formative assessment during lessons in order
to gain information about what pupils are understanding and where misconceptions and errors
are being made. Formative assessment methods include:

e Use of careful questioning

e Whiteboards (‘show me’)

e Mini plenaries

o Written work

e Quizzes/low stakes testing

Summative assessments should also be used and these include:
e ‘End of Block’ White Rose assessments
e End of term White Rose assessments (Arithmetic and Reasoning)

e Practice SATs papers.

At the end of each term, all teachers attend a Pupil Progress meeting to share data and to
discuss achievement and progress.




Homework

To help reinforce learning in school, teachers may set Maths homework for children to complete.
This may take many forms, but the amount given should be appropriate to the age of the child.
Homework tasks may include the following:

Learning facts e.g. number bonds, times tables

Practising calculations and problems similar to those being done in school

Practical tasks and games

Children may be directed to online sites to practice their maths e.g. Times Tables Rock
Stars and Purple Mash.

Review date: September 2025

Appendix 1




‘MATHS MASTERY' LESSON DESIGN

Is the objective one of the ‘Ready to Progress’ Criteria?

Ongoing — Calculation and Fluency

#®  Refer to end of year group section of ‘Ready to Progress Criteria”
docurment.
Can be short bursts outside of Maths lesson.
Particulzarly addition and subtraction number bonds and times tables.

Before the lesson

Prior learning?
What misconceptions may arize? [Power Maths video for reference)

What will the “tricky bits" be?
Equipment?

Introducing the lesson

*  Ohbjective
#* ‘Vocabulary to be uzed (including stem sentences)

STEM SENTENCES

Suggested lesson components MANIPULATIVES

RECAP (brief recap of previous lesson,/unit)

DISCOVER [Anchor Task -problem for children to prapple with and look for ways to solve)
SHARE (I DO — teacher models how to solve)
THIMK TOGETHER (WE DO — guided practice — feedback loop) ﬂllE'StiDI'li"E
PRACTICE [YOU DO — independent tasks)
REFLECT

How do you know? Prove

Whaot’s the same? What's it. Convince me that..
different? What's stayed the

Variation same? Whot's changed’?

. . Stem s=ntences to frame learning in books
*  He mindful of opportunities to use

“ariztion/Intelligent Practice’
questions and tasks. Where they are
us=d, discuss patterns and links.

Manipulatives

Opportunity to practise

Worked examples

Fepeated use of zame guestion structure to
provide practise and reduce cognitive load
Targeted support from adult

Peer coaching

Pre-teach

w
I Concepiual
Variation Challenge
: Prove it/explain/find more than one sclution
| Examiples l MNon-sxamgles Show in more than one way.

Problem solving/reasoning.

Generalize
Standand Mon-standard

Wariation:
> Conceptual
* Procedursl




