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1. Our vision for Maths at Birley Spa Primary Academy

Mathematics Intent

The 2014 National Curriculum for Maths aims to ensure that all children:

e Become fluent in the fundamentals of Mathematics.
e Are able to reason mathematically.
e Can solve problems by applying their Mathematics.

At Birley Spa Primary Academy, these skills are embedded within Maths lessons and developed consistently over
time. We are committed to ensuring that children are able to recognise the importance of Maths in the wider
world and that they are also able to use their mathematical skills and knowledge confidently in their lives in a
range of different contexts. We want all children to enjoy Mathematics and to experience success in the subject,
with the ability to reason mathematically. We are committed to developing children’s curiosity about the
subject, as well as an appreciation of the beauty and power of Maths.

Mathematics Implementation (including pedagogy)

Maths lessons can vary according to the needs of each group of children; however, many aspects of a maths
lesson will be consistent throughout school. The usual lesson format is: Revisit/Anchor task, Teach, Practise,
Apply, Review (Plenary). We have organised our curriculum so that topics are revisited regularly and pupils who
find specific concepts more difficult to grasp will be given extra support during, before and/or after lessons as
capacity allows. Those who demonstrate a secure knowledge will be encouraged to “get going” independently at
the beginning of the lesson. We nurture positive attitudes by matching the task to the child. We feel that
successful learning enables children to develop confidence to meet the challenge of new work. To ensure a
coherent approach to pupils’ learning, account is taken of what each individual already knows. We model ways
to apply learning to everyday situations and help children to develop this skill.

EYFS:

In FS1, Maths is taught through small adult-led groups and within daily routines such as tidy up time and in
continuous provision. In FS2, a daily adult led teaching input is planned and delivered to ensure the
development of knowledge and understanding in mathematical thinking towards Early Learning Goals. This is
informed by the LEAD EYFS Curriculum Assessment document. A discrete 10 minute session using NCETM’s
Mastering Number resources (see following paragraph) is taught for 10 minutes four times each week. The
concepts are reinforced with the children who haven’t grasped them. Children continually access Maths
provision, not only in taught sessions but through continuous provision, daily routines and games.

Across EYFS, teachers are following NCETM’s Mastery Number Project, which is a large-scale nationwide
programme that is designed to help children embed good number sense, including fluency and flexibility with
number facts. As part of this, teachers deliver a daily session of 10 to 15 minutes in addition to their daily maths
lessons. Resources, including lesson plans, visual resources and practical equipment (Rekenreks) are provided by
the NCETM. In this project, attention is given to key knowledge and understanding needed in Reception classes,
and progression through KS1 to support success in the future.

In FS2, there should be at least one direct teaching session observation or recorded mathematical learning. The
observations should include a comment about what the child was learning, direct speech from the child and how
the learning was extended or moved on. When recording is appropriate, either independent or adult-led,
children will complete their learning on a piece of paper which will then have a slip with the short date, learning
objective and success criteria attached onto it. The paper will be trimmed neatly and stuck into the child’s Maths
Learning Journal. Observations of mathematical learning in FS1 will be collected on Tapestry.



In EYFS, we use a mastery approach to teach Maths. We give all children lots of opportunities to experience and
develop the 5 big ideas of mastery- coherence, variation, mathematical thinking, representation and structure
and fluency. We use the NCETM learning trajectories to help us to plan lessons to ensure that teaching follows
small steps which are progressive (coherence). We expose children to the same mathematical skills in lots of
different ways (variation) such as different activities in provision, through daily routines and through songs and
games. Children are given lots of opportunities throughout the day to consolidate and master their learning
independently. Open-ended challenges are set for all children to allow them to investigate mathematical areas
and develop their mathematical thinking. We believe that it is important to encourage children to progress at the
same stage in order to prevent gaps in knowledge forming and so all children are taught the same mathematical
skill, by offering extra support/an extension for number novices and number experts. Interventions are also
planned and delivered to number novices to close gaps of previous ages and stages which have already
developed. In EYFS, all practical Maths learning will be recorded as an observation on Tapestry.

In EYFS, all children are taught and exposed to fluency and reasoning. In EYFS, fluency means that children are
efficient; and can choose the most efficient strategy, they are accurate; they know some things about number
facts such as two numbers that make 5 or two numbers that make 8, and they are flexible; they are able to solve
problems and realise there’s more than one way. We also model and encourage all children regardless of
whether they are a number novice or a number expert to explain their reasoning using stem sentences and give
them lots of opportunities to do this.

In FS1 and FS2, medium term planning (MTP) is completed following the agreed EYFS template including links to
Early Learning Goals and an outline of planned learning and enhancements. Short term planning (STP) will be
completed weekly. This will include planning for the adult led focus, opportunities in provision and the adult’s
role in provision.

Key Stage 1:

In KS1, maths lessons last around 1 hour. Due to the wide ranging abilities and number of children with our KS1
cohort this year, we are currently streaming the children during the 2022-23 academic year across 3 groups/sets.
Flipcharts are used in terms of introducing the teaching and learning of maths in KS1. They include models,
diagrams, visual learning to aid conceptual understanding and deeper learning/memory. However, not all maths
is taught through the smartboard. Children carry out practical learning tasks at tables, whiteboard work and
work collaboratively in groups (with CT and TAs). Focus teacher-led groups are an integral part of teaching and
learning in KS1.

In KS1, children use maths books with cm squares. They have a slip of paper stuck in at the start of every maths
lesson with the short date, learning objective and success criteria. Children are encouraged to write one digit per
square and present their work neatly. Key resources should be trimmed neatly and stuck into books. An
emphasis should be placed on children recording directly in their books wherever possible rather than
completing worksheets.

Alongside EYFS, KS1 are following NCETM’s Mastery Number Project (see EYFS section for more information).

Key Stage 2:

In KS2, daily maths lessons last for (at least) 1 hour. Maths lessons follow the agreed Teach — Practise — Apply
model sequenced effectively through Active Inspire flipcharts. Flipcharts are an integral part of teaching and
learning at KS2 and include models, diagrams, visual learning to aid conceptual understanding and deeper
learning/memory. (Please see agreed Maths planning monitoring document).

In Y3, children follow a similar approach to KS1 in terms of the same type of maths book, slips stuck in at the
start of the lesson. Children are expected to work independently for longer which should be reflected in terms of
productivity/work produced every lesson. In Y4, this is the same as above, except children write the date and



learning objective independently (where possible). In Y5 and Y6, children use smaller squares. A greater
emphasis is placed on working independently and high expectations in regard to presentation (one digit per
square, underlining, sticking in resources etc) are expected of all children.

In KS2, children complete a daily multiplication check to ensure that they can learn and retain key multiplication
facts. These results are tracked by class teachers on a weekly basis. Children move onto the next times table
after getting full marks for three consecutive weeks and they are completed in this order: x2, x5, x10, x3, x4, x8,
x11, x6, x9, x12 and x7. In addition, TT Rockstars is a key maths initiative used from Year 2. TT Rockstars should
be introduced in Y2 in-line with NC expectations (x2, x5, x10). In Y3, children to consolidate x2, x5, x10 and TT
Rockstars used to support the teaching and learning of x3, x4 and x8. In Y3, children to consolidate x2, x5, x10,
x3, x4, x8 and TT Rockstars to support the teaching and learning of x6, x7, x8, x9, x11, x12. InY5and Y6, TT
Rockstars to consolidate/revisit all times tables to ensure children have quick recall (including variation.) Both
Year 4 and Year 5 are following a comprehensive MTC programme to enable children to have quick and accurate
recall of tables.

All children from Y1-Y6 have access to Mathletics (which is a successful and engaging online Maths learning
platform). Mathletics will be used in lessons to provide additional challenges, as a key intervention resource and
for homework tasks.

Across KS1 and KS2, MTP and STP follow the agreed templates. MTP includes the clear identification/blocking in
of units including the lesson-by-lesson overview: Lesson number, Objective, Key idea (Small steps),
Representation, Technical vocabulary and Resources. STP (usually flipchart or PowerPoint-based) includes a one-
page teaching overview at the start of every flipchart/PowerPoint with the following overview: Learning
objective, Success Criteria, Possible misconceptions/key questions, Teaching (Re-visit/Anchor task — Teach —
Practise — Apply — Plenary). The clear STP overview at the start of every maths flipchart is given to TAs prior to
the teaching of the lesson (in addition to a copy of the MTP for the next unit).

Mathematics pedagogy

1. Key principles of Mathematics lessons at Birley Spa:

At Birley Spa Primary Academy, we base mathematics on several key principles. These are:

e Lessons should inspire children to want to ask questions and to discover for themselves.

e Lessons are created to develop fluent thinkers who can spot more than one way to solve a problem and
can critique their own and others’ choices.

e High quality questioning is used the whole class and/or groups in order to challenge children’s thinking at
all levels.

e Partner talk is used so that children are expected to explain their thinking to their peers.

e Effective, clear teacher modelling gradually helps to guide children towards independence.

e Developing maths skills across the curriculum, for example creating and interpreting graphs in science,
working with temperatures in geography and using number lines in history. Furthermore, Maths taught in
context where possible and real-life opportunities made the most of in order that children can apply the
maths in a real-life context.

e Afocus on drawing attention to misconceptions, including ‘true or false?’ ‘always, sometimes, never?’
‘odd one out’ discussions, teachers incorrectly modelling, children ‘marking” work in order to identify
whether it is correct. This list is by no means exhaustive.

When you walk into a Mathematics lesson at Birley Spa Primary Academy, you can expect to see the class
working together on the same topic, whilst at the same time addressing the need for all pupils to master the



curriculum and for some to gain greater depth of proficiency and understanding. Challenge is provided by going
deeper rather than accelerating into new mathematical content. Teaching is focused, rigorous and thorough, to
ensure that learning is sufficiently embedded and sustainable over time. Long-term gaps in learning are
prevented through pre teaching, effective, speedy teacher intervention and effective home learning. More time
is spent on teaching topics to allow for the development of depth and sufficient practice to embed learning.
Carefully crafted lesson design through the use of Active Inspire flipcharts/PowerPoints provides a scaffolded,
conceptual journey through the Mathematics, engaging pupils in reasoning and the development of
mathematical thinking. Teachers incorporate the following elements into every maths lesson:

e Teach
e Practice
e Apply (using Reasoning and Problem solving/Depth)

In this way, every child is given the opportunity to practice the new skill learnt and is presented with routine and
non-routine problems to solve. Every lesson, children are given the opportunity to attempt a deeper learning
challenge (when ready) and to present verbal and written explanations.

2. The Mastery Approach:

As a school, we use a ‘mastery approach’ towards mathematics teaching. Supported by the NCETM — Developing
Mastery in Mathematics Document (2014), we ensure that:

e Teachers reinforce an expectation that all pupils are capable of achieving high standards in mathematics.

e The large majority of pupils progress through the curriculum content at the same pace. Differentiation is
achieved by emphasising deep knowledge and through individual support and intervention.

e A small step approach that makes connections between each learning step, and also makes connections
between other areas of the maths curriculum.

e Teaching is underpinned by methodical curriculum design and supported by carefully crafted lessons and
resources to foster deep conceptual and procedural knowledge.

e Practice and consolidation play a central role. Carefully designed variation within this builds fluency and
understanding of underlying mathematical concepts in tandem.

3. Language in Mathematics:

Teaching and learning the language of mathematics is key for success in Mathematics. The pupils’ mathematical
vocabulary is a crucial part of their language development and their mathematical proficiency. Throughout
school, children are expected to answer in full sentences in order to demonstrate active listening and model
accurate mathematical statements. We use our Mathematics Working Walls to highlight key vocabulary/SLAM
(Speak Like A Mathematician) throughout school. Teachers use the ‘sentence support documents’ created by
our Maths practitioner from LEAD academy to support their planning. These documents include sentence
scaffolds, sentence generalisations (definitions) and sentence stems. These sentence supports progress within
each topic from EYFS to Year 6.

4. The use of Mathematics resources:

The use of Mathematics resources is integral to the concrete — pictorial —abstract approach and thus planned
into our learning and teaching (please refer to our Calculation Policy for EYFS, KS1, Lower KS2 and Upper KS2
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which can be found on our website in the Curriculum/Maths area.) The CPA approach should be utilised to
deepen the understanding of the concept and exposure the structures of the Maths.

We have a wide variety of good quality equipment and resources, both tangible and ICT based, to support our
teaching and learning. These resources are used by our teachers and children in a number of ways including:

e Demonstrating or modelling an idea, an operation or method of calculation, e.g. a number line; place
value cards; dienes; money or coins; measuring equipment for capacity, mass and length; bead strings;
the interactive whiteboards and related software; 3D shapes and/or nets.

e Numicon and related resources and software; multilink cubes; clocks; protractors; dice; number and
fractions’ fans; individual whiteboards and pens; and 2D shapes and pattern blocks, amongst other
things.

e Enabling children to use a calculation strategy or method that they couldn’t do without help, by using any
of the above or other resources as required; and

e Providing a context, where possible and linking it to the application and practise of calculation strategies
and number skills.

e Resources within individual classes are accessible to all pupils who should be encouraged to be
responsible for their use.

All resources (including larger items shared by the whole academy) are located in the Mathematics area (located
in the Dining Hall). Mathematics related software (apps) is also available, which children can access by using
individual iPads or laptops (Mathletics and TT Rockstars).

Impact

The impact of this curriculum design will lead to outstanding progress over time across key stages relative to a
child’s individual starting point and their progression of skills. Children will therefore be expected to leave Birley
Spa reaching at least age-related expectations for Mathematics. Our Mathematics curriculum will also lead pupils
to be enthusiastic Maths learners, evidenced in a range of ways, including pupil voice and their work.

The school has a supportive ethos and our approaches support the children in developing their collaborative and
independent skills, as well as empathy and the need to recognise the achievement of others. Students can
underperform in Mathematics because they think they cannot do it or are not naturally good at it. Our Maths
teaching and learning programme addresses these preconceptions by ensuring that all children experience
challenge and success in Mathematics by developing a growth mindset.

1. Formative assessment:

Children receive effective feedback through teacher assessment, both orally and through written feedback, and
AfL is integral to the design of each lesson. The structure of the teaching sequence ensures that children know
how to be successful in their independent work. Guided practice, which provides further preparation for children
to be able to apply the skills, knowledge and strategies taught during the ‘Apply’ phase is a key opportunity for
common misconceptions to be addressed within the teaching sequence. Furthermore, essential understanding
within each ‘small step’ is reviewed and checked by the teacher and the children before progression to further
depth.



At the end of the lesson, the children review their work and self and peer assessment are used consistently as
outlined by the school’s ‘Feedback and marking policy’. Where possible, the children are encouraged to indicate
how confident they feel about their learning and identify next steps.

At the start of each blocked unit of work, the children complete the carefully alighed White Rose Maths ‘Pre-
assessment’. The outcome of this is used by the teacher to plan the new unit of work and ensure that any
identified gaps in understanding are addressed through the sequence of planned lessons. Short term assessment
is a feature of each lesson. Observations and careful questioning enable teachers to adjust lessons and brief
other adults in the class if necessary. The lesson planning and structure at Birley Spa Primary Academy is
designed to support this process and the Plenary task at the end of each lesson also allows for any further
misconceptions to be addressed.

2. Summative Assessment:

Teachers administer a termly NFER arithmetic paper and reasoning and problem-solving paper which specifically
links to the coverage for that term. The results of these papers are analysed through QLA (Question Level
Analysis) and used to identify children’s ongoing target areas, which are communicated to the children, as well as
to parents and carers at Parent’s Evening. In Year 2 and Year 6, past SATs papers are administered every half
term. The results of these papers are analysed through QLA as well in order to identify gaps in children’s
knowledge and confidence. These assessments are also used alongside the end of unit assessments and
outcomes of work and teacher judgement to inform the whole school tracking of attainment and progress of
each child.

Assessment data in maths is reviewed throughout the year to inform interventions and to also ensure that
provision remains well-informed to enable optimum progress and achievement. End of year data is used to
measure the extent to which attainment gaps for individuals and identified groups of learners are being closed.
This data is used to inform whole school and subject development priorities for the next school year.



2. The Planning Process
Planning for learning is part of the assess-plan-teach cycle.

Planning is informed by the National Curriculum and/or Year Group Milestones/Concept Progression objectives
for each subject.

There is a Long Term plan that outlines units of work for each Year Group for each term. The long term plan
follows the scheme of work for that year group.

Medium Term plans outline the learning objectives, small steps and representations for each term for each Year
Group. Teachers should draw from the scheme of work, sentence support documents, key misconceptions
documents and calculation policy when completing their MTP.

Short term plans outline the support and challenge for individuals/groups of children adapting the MTP for the
needs of the class. It is important that differentiation doesn’t cap the learning of any groups of learners. This is
best achieved by having differentiated success criteria enabling all children to achieve and also to challenge
themselves.

Short term planning should be in the format of a flipchart on Active Inspire and an overview of the planning at
the front of each flipchart.

All teachers have the responsibility to check through and adapt any Medium-Term Planning and Short-Term
Planning to match the needs of their class.



3. Planning expectations
i) Long Term Planning & Scheme of Work

Birley Spa Primary Academy
cadomy

ALEAD A

Year 6 Mathematics Planning Overview: 2021-22

Week Autumn 1: Autumn 2: Spring 2: = Summer 2:

1 :
MNumber: Place value RUmbEr Propertssar
number

2 Mumber: Place value

National

Mumber: Place value sition ! Algebra _
Preparation

al Test Week

Mocks (2018 Paper) Mocks (2019 Paper)

Mocks (2017 Paper)

Mocks {2016 Paper)

The scheme of work overview should be used to inform the long-term planning (LTP). Teachers can use this
week-by-week breakdown in their LTP. Please note that this year, KS1 are using the recent 3.0. White Rose
LTPs so that their curriculum is aligned more closely together due to the Y1, Y1/2 and Y2 class structure.

Within the Scheme of Work (SoW), teachers should use the objective breakdown below the overview to identify
the National Curriculum objectives covered in each half term.
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fixa anc it = the digits that move. + Some puplis may round dawn 3t the fccurate wakse of an answer or caloulation
Zrure that puplls can ceal with large nuembers that Includs eros in the Pt rather than rourd up Accuracy * Uz estimatian ta predict the crder of magnituce of the Year a:
cifar = calumn fe 5. 43 005 513) Frrre— sobution i a caleutation + Recognise the place value of cach digt in 3 four Sigit rumber 1,005, 100,
The apprarimately equal symbel (%) * Chick the crter of magnitide of the salution to 3 calculatian 20, ana 25
Cammon appraaches * Understand and use negative numbers when warking wih  Orer andt compare numbers beyond 1,000
Al pupils are taught 10 wisualiss rounding througl the use o number dne temperature  Find 1,000 more or less than a ghven rumbsr
very classriom has o set of gumber classifcation posters, o place chart * Understand and use negative rumbers when warking in + Round any number to the nearest 10, 100 or 1,000
2nd 3 pegati yeashing fine an & other ot + Count backwards thraugh U b2 include negative nurmbers

In addition to the Scheme of Work, teachers should refer to the Progression Maps for each unit of Maths. In this
document, teachers can identify the progression that should be made throughout the year. In addition, this can
be used to plug any gaps in pupils’ knowledge which may have developed. These progression maps were put
together from the NCETM progression maps and the NCETM Ready-to-progress criteria. Over the course of this
academic year, we will look to further implement the new White Rose 3.0 planning materials and additional
training will be provided in regards to using these resources.

COMPOSITION, NUMBER BONDS

Year 2 Year 3

10- explore
the
composition
of numbers to
10

automatically
recall number
bondsupto 5
{including
subbtraction
facts)

recall some
number
bonds to 10,
including
doubling facts

explore and
represent
patterns
within
numbers up
to 10

facts within 20

Compose numbers
to 10 from 2 parts,
and partition
numbers to 10 into
parts, including
recognising odd
and even numbers.

20 fluently, and
derive and use
related facts up to
100

recognise the place
value of each digit in
two-digit numbers,
and compose and
decompose two-digit
numbers using
standard and
nonstandard
partitioning

hundred, and
that 100 is 10
times the size of
10; apply this to
identify and
work out how
many 10s there
are in other
three-digit
multiples of 10

calculate
complements to
100

compose and
decompose
three-digit
numbers using
standard and
non-standard
partitioning

thousand, and
that 1,000 is
10 times the
size of 100;
apply this to
identify and
work out how
many 1005
there are in
other four-
digit multiples
of 100

compase and
decompose
four-digit
numbers using
standard and
non-standard
partitioning

one, and that 1is
10 times the size of
0.1. Know that 100
hundredths are
equivalent to 1
one, and that 1is
100 times the size
of 0.01. Know that
10 hundredths are
equivalentto 1
tenth, and that 0.1
is 10 times the size
of 0.01

compase and
decompaose
numbers with up
to 2 decimal places
using standard and
non-standard
partitioning

Have a deep represent and use | recall and use Kmow that 10 Know that 10 Know that 10 Understand the
understanding | number bends and | addition and tens are hundreds are tenths are relationship
of numbers to | related subtraction | subtraction facts to eguivalentto 1 equivalentto 1l | eguivalentto 1 between powers of

10 from 1
hundredth to 10
million, and use
this to make a
given number 10,
100, 1,000, 1 tenth,
1 hundredth or 1
thousandth times
the size (multiply
and divide by 10,
100 and 1,000)

compaose and
decompaose
numbers up to 10
million wsing
standard and non-
standard
partitioning
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Example of a Long-Term Plan (Year 6):

10,000,000
Determine the value
of each digitin
numbers up to
10,000,000
Identify the value of
each digitin
numbers given to 3
decimal places and
multiply and divide
numbers by 10, 100
and 1,000 giving
answers up to 3
decimal places
Round any whaole
nurmberto a
required degree of
BCCUrACY
Use negative
numbers in context,
and calculate
intervals across 0

moultinles and prime

numbers

Fractions, Decimals &
Percentages
Use common factors
to simplify fractions;
use common multiples
to express fractions in
the same
denomination
Campare and order
fractions, including
fractions =1
Generate and describe
linear number
sequences (with
fractions)
Reczll and use
equivalences between
simple fractions,

dadimals and

percentzges, including

parts of circles,
including radius,
diameter and
circumference and
know that the
diameter is twice the
radius
Describe simple 3-D
shapes
Recognise and build
simple 3-D shapes,
including making
nets

Fractions, Decimals &
Percentages
Solve problems
involving the
calculation of
percentages [for
example, of
measures and such
as 15% of 360] and

Salve problems
involving the relative
sizes of 2 guantities

where missing values
can be found by using
integer multiplication

and divisicn

Fractions, Decirnals &
Percentages
Salve prablems
invalving the relative
sizes of 2 guantities
where missing values

can be found by using

integer multiplication
and division

Algebra
Use simple formulze
Express missing
number problems
zlgebraically

converting
measurements of
length, mass, volume
and time from a
smzller unit of
measure to a larger
unit, and vice verss,
using decimal
notation to up to 3
decimal places
Convert between
miles and kilometres
Solve prablems
involving the
calculation and
conversion of units
of measure, using
decimal notation up
to 3 decimal places
where appropriate

Statisti
Interpret and

Calculation: in different contexts the use of Enumnerate possibilities | construct pie charts
Use their knowledge Associate a fraction percentages for of combinations of 2 and line graphs and
of the order of with divisian and comparison varizhles use these to solve
operations to carry calculate decimal Mocks (2018 Paper) | Find pairs of numbers problems
out calculations fraction equivalznts that satisfy an Calculate and
involving the 4 [for example, 0.375) | Fractions, Decimals & equaticn with 2 interpret the mean
operations far a simple fraction Percentages unknowns @S an average
Perform mental [for example 3/ ] Sohve prablems
calculations involving unegual Measurement

AUTUMMN 1 AUTUMN 2 SPRING 1 SPRING 2 SUMMER 1 SUMMER 2
Mathemnatics Mumber: Place value | Mumber: Properties of Calculation recap Calculation recap Measurement Post SATs work
Read, write, prder number Use, read, write and
and compare Identify common Geometry Fractions, Decimals & convert between
numbers up to factors, commaon lllustrate and name Percentages standard units,
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i) Medium Term Planning

Birley Spa Primary Academy
ALY D. Academy Curriculum Medium Term Planning 2020-2021
Year Group: Term: Topic key question: Subject: Maths
SEN children: PP/Ever 6: EAL: Other potential barriers TA: (If applicable) Cross curricular links:

to learning:

AFL opportunities: (Are pupil groups fluid? Is teaching reactive to move pupils on in their learning during lessons?)
Fluid Grouping, Anchor Task, questioning during input
Verbal feedback during independent work

TA intervention group as necessary

Lesson Objective Key idea Representation Technical Resources
number vocabulary
1

Pre-assessment

Before each new unit of work, teachers should plan in a pre-assessment task. This should take no longer than 20
minutes and should not take a whole lesson. Helpful pre-assessment sources can be found on White Rose (end of
unit assessment) or you can develop your own to match your specific learning outcomes. All pre-assessments
should be completed at the end of the previous week before you start your new unit of work. For example, if
you are starting a new Addition and Subtraction unit of work on Autumn 1, Week 4 then the pre-assessment
should be completed at the end of Autumn 1, Week 3. This provides teachers with enough time to mark and
then adapt future teaching and learning (based on the outcomes of the pre-assessment).

Objective

Teachers should start by mapping out the main learning objectives into the ‘Objective’ column. These will come
from Long-Term Planning/Scheme of Work/Progression Maps. The learning objectives in the SoOW may take more
than one lesson and teachers should avoid rushing through the objectives. For example, in Year 6, there are five
National Curriculum objectives in Calculation in Autumn 1, but there are twelve days mapped out in the Scheme
of Work to cover them. Therefore, careful thought should be put in when planning out these objectives to enable
depth in this coverage. However, the objectives in the SoW are not necessarily in the order that they should be
taught. Therefore, teachers should use their judgement to arrange the objectives themselves. In addition, the
Progress Maps should be utilised effectively here to ensure that the ‘Ready-to-progress’ criteria from NCETM are
also covered.

13



(Page 1 of 2} - Continued on the next page
Lo Rising Stars End of Year Expectations Activities, Reasoning Opportunities and Probing Questions
Autumnl | sOW|NC| oL
5 g il WWorking Expected Greater Depth Fluen: Reasani Problem Solvin, NRICH/Gther
Number 1 Towards — p o ne s Activities
The pupil can read | The pupil can form a The pupil can relate | = Which is grester? Seuenty six | = Put a number in the missing space below | = Do, then explain + HRCH
» Place Value and unta thousand, eight hundred and to make the sentence carrect. e . Orser the
« Multiphying cards and b o twenty six ar 7BE2E 4 236450 > 46235450 b the largest. Explain how yau ordered the countries
and dividing are multiples of write it in words. The Explain why it is true. an aputations.
By 10, 100 100, The pupil can | pupil can place the * Write the fallowing Aumber in
and 1000 ehose the smalles | earrect sign (=, < and 5] words: F3650118 + Do, then explain + Miss Jones, the teacher has four cards.
« Factors 1 af in h e of the digit 6 in these O each card is & number:
= Multiples 800,000 and between 8,282 828 and = Put a number in the missing E7B7555 95467754 Explain [azaso | 43685
= Raunding 2,000,000 25,282 828, space below to make the naw.
sentence carrec t.4_236460 > She gives ane card to each QLRI They ach ook at them and say
46236450 - ach box so that the chue. Alfie says, "Wy number is 57000 when rounded to the
lis ordered largest to
smallest exactly 3 hundreds in it"
1 1 3 24000 when rounded to the nearest
1 2 4 Patrick says "My number is exactly 100 less than 57043.%
1 2 5 Cann yous salve whi had which card snd exphsin how you know
Additional 2 6;1 N 2 = this
Zbjsctive 1 3 ) +  Clsire is given the calculation below to estimate an answer to
n n < 1512 + 1888 Chsire sanys “| will just double 1900 which s 38007
Solve Why has Claire done that? Would you da anything differently?
number and
ractical The pugil can The pupil can identify | The pugil can + What & the value of the * Al + Four children are thinking of four differant numbers
p identify the 7 in the 7 in 9.587 as identify the 7 in unde it in the = n
prablems 5.78 a3 meaning meaning seven- 6578 in, Following Aumbers? 3.454 4.445
that invalve The The pupil 342 4562 34621 5435
pupil can calcutate | can csleulate 23 = 100 =
all of 8N2- 5x10=50and34x | 0.23, and 306 = 1000 = + Fill in the table
ENS 100 = 3400 and, 3 w10 | wio0 | wioon Do you agree with ali? wwonne: “My number hos four hundredths. ™
with prompting, a1 Explain your thinking. alex: “My number has the some omount of ones, tenths and
NC Ref work out 7+ 10= T iredihs.
BNE) 5.3 ® True or False? 3 Louisa: "My number hos mare tenths and hundredths than
1872 in all of the numbers below, the digit | gres.
& is worth mare than & hundredths. Emity: "Wy number has 2 decimal places.”
3 |*5F 100 = Q0S8 and 5 . 3.6 3.083 3.006 533 7761 an you match each number to the correct child?
2 = Find the value of the & inesch [ (Z00 200 T T come of
4,402 % 100 = 440.2. . A = yeu changs
P the numbers so it is true?
3673 4100 = &
Bd + A = D084 * Kayleigh says;
“The more decimal places & number
has, the smaller the number is. ™
Do you agree? Explain why.
Objectives4and 5 ¢ on the next page

Key Ideas (including SLAM and Misconceptions)

After mapping out the objectives, teachers should complete the ‘Key Idea’ column. In this column, teachers will
bullet point the small steps within each lesson that will gradually build the pupils’ understanding in order to meet
the learning objective. Teachers should consider the ‘Teaching for Mastery’ cycle when planning these steps to
ensure they have utilised variation throughout and enabled pupils to make connections.

Teaching for Mastery

* Access 1 ( * Chains of

* Pattern Reasoning
* Making * Making
Connections Connections

Small steps are
easier to take

* Number Facts
* Table Facts

* Making
Connections

* Procedural
* Conceptual
* Making
Connections

In addition to the small steps, teachers should identify the SLAM that will be used throughout that lesson. The
sentence support documents should be used when selecting SLAM sentences for a lesson. The selected sentence
scaffold or generalisations may be carried over and practised through more than one lesson.
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Number, Addition and Subtraction

Click on any subheading within the document to return to the contents.

- Key generalisation
- Comparison of guantities and measures
- Wholes and parts
- Composition of numbers including place value
- Additive Structures: aggregation and partitioning
- Additive Structures: augmentation and reduction
- 0Odd and even
- Rounding
-  Megative numbers
- Addition and subtraction strategies
o Adjusting strategies
- Written algorithms for addition and subtraction

o Written algorithm for addition
o Written algorithm for subtraction

- Decimals
Key generalisation
Addend + addend = sum. Generalisation
Sum = addend + addend.
Minuend - subtrahend = difference. Generalisation

Difference = minuend - subtrahend.

Comparison of quantities and measures
The ___ is heavier than the ___. Scaffold -:j :

The is lighter than the ) 1Y g

e “UN
The elephant is heavier than the mouse.
The mouse is lighter than the elephant.

A

The scizszors are heavier than the\feather
The festher is lighter than the scissors.

| X
Sentence support Type of sentence support Examples

— A —

At the top of each sentence support document, there are hyperlinks to the appropriate topic you are covering.
Underneath that, there are key generalisations and language that should be used throughout school.

Within the ‘Key Ideas’ box on the Medium-Term Plan, teachers should also include one (maximum two)
misconception that will be unpicked within the lesson. When including these misconceptions, teachers should
use the ‘Key Maths Misconceptions’ document that is appropriate to their year group.

15



o0oe
Birley Spa Primary Academy

EAD A
A LE.A D, Acadeny

Key Maths Misconceptions: YEAR 6

Mumber Systems and Place Value

* Pupils may forget about the existence of ten thousands and hundred thousands prior to a million.

* They may also then think that the next place from 1 million is a billion.

« Children struggle to understand place value of decimals when expressed in numbers greater than
10. For example, they understand 2 tenths and 4 hundredths better than 24 hundredths.

* Children often see the size of a negative number rather than its sign —therefore, they may wrongly
say that "-25 > -1)

* ‘When rounding, seme children look at the wrong column to decide whether to leave the stem as it
is or to round up - they may also begin a chain of rounding from the end of the number, instead of
simply looking at the next number after the required degree of accuracy.

e Children think that longer decimals are greater e.qg. that o.099 is bigger than o.1, as they see the
numbers gg and 1.

e Children reduce multiplying and dividing by powers of 10 to adding and removing zerces and hence
struggle when decimals are involved.

& Pupils are often misled by the idea of ‘rounding down’, thinking this means that, for example, o.72
will round to 0.6 and not o.7 (to 1 decimal place).

e Children round from the end of the number, not just the adjacent number (so they end up with a
chain of rounding)

*  ‘When rounding a large number, pupils forget to use os as placeholders to maintain the order of
magnitude e.g. they round 456,879 to 457 to the nearest thousand rather than 457 ooo.

* Pupils confuse a visual pattern with the corresponding number sequence. They do not realise that
there is more than one way to represent the same number sequence.

& Pupils sometimes do not produce a genuine pattern with objects or images that reflect the number
sequence (they do not apply the same rule each time)

Within the document, teachers will find the unit of work and a bullet-pointed list of the key misconceptions that
they will need to unpick throughout that unit. These misconceptions should be mapped out across lessons to
ensure they are all covered. If other misconceptions come up within lessons, teachers may add these onto their
MTP as they go.

Representations

In this column, teachers should identify the way that they intend to represent the learning within that lesson e.g.
place value grids, bar models, part-whole models, tens frame, dienes, etc.

This column is not to be used as a space for questions that the children will complete; it should wholly include
representations of the pupils’ learning.

In this column, you may also identify a practical activity that pupils will complete. If it is something where there
will be no written outcome in the books, make this clear in the MTP. The children in KS2 could write a reflection
about what they did and what they learned.

Representations may include representations that will support in unpicking the misconceptions that you have
identified in your ‘key ideas’ column e.g., when discussing perimeter, this representation may be useful in
defining what a perimeter is:

16



Teachers should also follow the Calculation Policy when completing their Medium-Term Planning. The calculation

policy includes examples for the ‘Concrete-Pictorial-Abstract’ for each National Curriculum objective, broken
down into small steps e.g.

Concrete

T Pictorial

Abstract

place value to
1,000

numbers.

e 4 4 4 4 2
GGG

Year 3
Addition
Understanding | Understand the cardinality of 100, and the Unitise 100 and count in steps of 100. Represent steps of 100 on a number line
100s link with 10 tens. and a number track and count.up to 1,000
& and back to 0.
Use cubes to place into groups of 10 tens. £y
STeeeSeeDeS 0
: i CI=[=~I0[0[=[~]
300
: ) |=lo=1or]
: seew® : a0
- . -
LA R R R LN NN Y-
Understanding | Unitise 1005, 105 and 1s to build 3-digit Use equipment to represent numbers to Represent the parts of numbers to 1,000

1,000.

i .

Use a place value grid to support the
structure of numbers to 1,000.

Flace value counters are used alongside
other equipment. Children should
understand how each counter represents a
different unitised amount.

using a part-whole model.

D
€9 () (9

299=200+10+35

Recognise numbers to 1,000 represented
on a number lineg, including those between
intervals.

17



Adding 100s

Use known facts and unitising to add
multiples of 100.

U=e known facts and unitising to add
multiples of 100.

Use known facts and unitising to add
multiples of 100.

Represent the addition on a number line.

Use a part-whole model to support unitising.

) -

3+2=3

3 hundreds + 2 hundreds = 5 hurdreds
300 + 200 = 500

Z+4=7

3 hundreds + 4 hundreds = 7 hundreds
300 + 400 = 700

%% @)

3+2=5
300 + 200 = 500

J-digit number
+ 15, no
exchange or
bridging

24+4=2

4+4=58

214+ 4 =218

Use number bonds to add the 1s.

Mow thers are 4 + 4 ones in tofsl

s bbbk

Use number bonds to add the 1s.

245+ 4
5+4=89

245+ 4 =

249

k\!--li--q

245+ 4

Understand the link with counting on.

H T o
e —
bonds to odd
the Ba. I 4 t t ¥ 1
ama=

245 246 24T 248 249

less prone to error.
245+ 4=7
I will add the 71s.

5+d4=49
So, 245 + 4 = 249

Use number bonds to add the 1s and
understand that this is more efficient and

250

3-digit number
+ 10, no
exchange

Calculate mentally by forming the number
bond for the 10s.

Calculate mentally by forming the number
bond for the 10s.

bond for the 10s.

Caleulate mentalty by forming the number

Technical Vocabulary and Resources

In the final two columns, teachers should include the technical vocabulary and notation that they will be using
throughout the lesson. This can be found on the Scheme of Work:

ERpandiar = calumn fe 5. 43 005
Cammon appraaches

Every

6131

All pupils are faught 1o wsuaiiss rounding Hiraugh the use o sumber Ane

chart

par
nd 3 pegative number washing fne

‘an the weall

Natatian

The appraximaffiy equal symbel ()

sakutice i a caleulation

temperature

ciher watents

= Check the orter of magnitude of the salutian to a caloulatian
= Understand and use negative rumbers when warking with

= Understand and uss negative numbers when warking in

i 25
+ Oeser ane compare nurmbers beyond 1,000

 Find 1,000 mare or less than 3 ghven numbss

* Rounz any number to the nearest 10, 100 or 1,000

» Count hackwards through O b0 include negatwe numbers

 Recognise the place value of sach it in 3 four Cigit rumbes (10005, 1005,

s e ey truins s e wies g
A::::‘: 1 |sow| me Rising Stars End of Year Expectations Activities, Reasoning Opportunities and Probing Questions
- Objectives
(2 Days) ref [ Ref Working Greater _ N o
T Expected Depth Fluency Reasoning Problem Solving MNRICH/Other Activities
Objectives 1-3 on Previous Page
ng The pupil can The pupil The pupil can + Raund the fallowing number to | = Tim saye “H | round 26.63 to the nearest | = Twn numbers sach with twe decimal places mund to 413 to aae decmal NRICH: Round the
by 10, 100 round 68 to the | can raund entify 2 the nearest tenth: 0286 18, I do nat need to look at the tenths or place. The total of the aumbers is 82.6. What could the numbers be? How Four Dice *F |
and 1000 nearess Bl 8,438 tothe | aumber aver hundredths * Do you agree? Explain yous mawy diffetent wegs can you
» Factors nearest 50 | 1000 that * Wark aut the miss reascning.
+ Multiples sounds ta the 362,79 rounded to - tues out the fallowing four cards:
= Rounding same number i 362 = Give an example of a sbedigit number
Round any when rounded which raunds te the same aumber when
whale tathensarest | o Anumber sunded to the Faunded to the nearsst 10000 2nd 100000,
a4 5:‘ num hf_':;" 20 and nearest nearest 100 is GO0, What & the Explzin why this has happened.
degree of = amaliest passitie number ) Beth gays "My number has exactly & tens in it
- could be? = Spat the mistaket § Charlie s "Wy numier is 59.9 ta the nearest tenth.”
Additionsl * Calvin raunded 215678 to the nearest ten Daniel gays "My number is 60 ta the nearest tenth,
addifionzl thousand and wrate 220678. Can you Catn yens werek: et wiich ehild s which card? Explain your choices.
Objective explain ta Cahin what mistake he has
mmade and why he has done it? = Twn numbers when added tegether make 100 but when raunded one number
Solve Founts to O and the ather rounts to 100 How many differeat combinations of
number numbers can yeu find?
The pupil can The pugil The pupil can + Fill in the missing numbers. + Spat the mistake: + The temperature is -5°C. It gets 5 Segrees warmer.
and answar can answer | solve problems 152,102,52,2,  , -75, -15, 35, 105 True or false — it is now -117c. Explain yaur answer using 3 MNRICH: First Connect
practical questions such | questions such as ardering What is wrong with this sequence of drawing e.g. number fine. Three * G P
problems as'Mow much | such as the changesin | + Filip had £17.50 in bank account. Aumbers?
- coler & -5°C | How much | temperature He paid for 3 jumger that was * Mers are some number eards:
that involive than 10°C7 The | warmeris— | betwesn day £30. How much did e have in |« True or false? = [ & |
allof 6M2- pupil can wark 2°C than — and night on his bank aceaunt after? When | eaunt backwards in 505 from 301
SNS aut the 10°CT The | the planets in will sary 150 Expilain haw you knaw. Use tive cands to complete the caloulations below.
| diterence Bupil can the salar » 10 a Soence experiment, a class +
(SOW Ref Use negative | pepyeen -8 and | work ou system. The wideced a thermameter * Acompany cecided to buskd offices =
#/NC Ref I s e the supil can wark auernight AL 02-30 it sead 327 undeground a5 well as over grouad -
BNE) 5 . ‘“L:“::‘I;::d difference | aub the and it was 15%c at 13:00 The manager says *If we build From 100 - Commects
e betweend | cannecticn What was the difference in et 100 e e will have 200 The First to camplets 8 raw of Lhres 1S the winner. ESCh time 8 player ralls
across 0 and 5. Between finding temperatures? floors. . ey then chaose if they would like ta add or subtract the numbers ether wisy
the dfference Wias he right? Convince me round
between =
negative -
numbers an S (= [= [= ]
T 1 |o Tz [3 |
a 5 [ 7 8|
] 10 |11 |12
Pedagngical Notes Passible > mMyal Language and Notatian | Passible Success Criteria Priar Learning ther Notes
Thes unit |5 an apportunty 1o develop and practice alculaton skils with [ = some Duny:oniuﬂ: the language. Place value Aaund = Understand place valug in numbers with up to three deomal | Year 5o ‘Glossarg
a particular emphasis an checking, JpRrEUEILES o sxtimating the of targe [angflinall) rumbers ince the | Sigit Teckmal place aces + Read, wwrite, crder and campare numbers to at least 1,000,000 Determine
angwer. pretor ‘migfneans ‘ore thosandtt' | megathve numb ok * Understand {order, write, read) place value in numbers with the valie of each digh in numbers up o 1,000,000
Puplls should wse umbers up to 10-000 000 in this unit. there are 1000 Commee) multh Sciution L 1 elght digits + Read Baman rumersls 1o 1,000 (M) and recagnise years witten in Saman
Pupils shoul b able ks round o ather mpedfied degrees of accuracy, reimedl i a metre for example] Ceenmee factce r— + Approsimate any nurmber by raunding to the nearest 1000 rumerak:
but nat to 3 specified number of sgruficant figures, which i intraduced white arfllmillan i actuslly 3 thowsand | Cwisible sstimate neun oo + Round any number up o 1,000,000 o the nearezt 10, 100, 1,000, 10,000
inear 7 m,ﬁ Approaimate fnounf]  and werk) * Approuimate any nurmber by rounding to a spedfied degree ane 200,000
Zoro iz naither pasitive nar ResItive + Some plbi may truncate instead of | and werk) arder of of .4 nearest 20, 50 « Inderpret negative numbers in content, count forwands and backwards wik
when multiplying and dividing by powers af ten, the decimal peint s rovnd magnituce * Understand estimating az the pracess of Anding 3 raugh pasitive and negative whele numbers, incluging thraugh 0
Hhmacs andt It the digits that moue. + Some pull may round dawn 2t the fecurate. wakse of an answer or caloulation
Zrure that pupils can ceal with large nuembars that includs senos in the i, rathier than round up fccuracy = Use estimatian b predict the crder of magnitude of the Yeara:

and in the calculation policy:
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slralegues in arder to have the
en the different metheds.

In Years 3 and 4, children develop the basis of written methods by building their skills alongside a deep understanding of place value. They should use

known additionfsubtraction and multiplication/division facts fo calculate efficiently and accurately, rather than relying on counting. Children use place value

equipment fo support their underslandmg. but nl::lt asa subsfitute fol thmkmg They shoulcl be exposed to a variety of strategies, including non- efficient
il

they choose to use. They should be able to

FRp}

Llanguage partluon place value, tens, hundreds, thousands, column methed, whole, part, equal groups, shanng grouping, bar modeQ

Addition ani

the celumn methods are built up gradually.
Children will develop their understanding of how
each stage of the calculation, including any
exchanges, relates to place value. The example
calculations chosen to introduce the stages of
each method may often be more suited to a
mental method. However, the examples and the
progression of the steps have been choszen fo
help children develop their fluency in the process,
alongside a deep understanding of the concepts
and the numbers involved, so that they can apply
these skills accurately and efficiently fo later
calculations. The class should be encouraged fo
compare mental and written methods for specific
calculations, and children should be encouraged
at every stage to make choices about which
methods to apply.

In Year 4, the steps are shown without such fine
detail, although children should continue to build
their understanding with a secure basis in place
value. In subiraction, children will need to develop
their understanding of exchange as they may
need fo exchange across ene or two columns.

By the end of Year 4, children should have
developed fluency in column methods alongside a
deep understanding, which will allow them fo
progress confidently in upper Key Stage 2.

Multiplication and division: Children buj

f]
mulfiplication and division facts in tandem. As
such, they should be as confident knowing that 35
divided by 7 is 5 as knowing that 5 fimes 7 is 35.
Children develop key skills to support
multiplication metheds: unitising, commutativity,
and how to use partitioning effectively.
Unitising allows children to use known facts to
multiply and divide multiples of 10 and 100
efficiently. Commutativity gives children flexibility
in applying known facts to calculations and
problem solving. An understanding of partitioning
allows children to extend their skills to multiplying
and dividing 2- and 3-digit numbers by a single
digit.
Children leamn the grid method and use this to
make connections into the column methods to
suppert mulfiplications in these cases.
For successful division, children will need to make
choices about how to partition. For example, to
divide 423 by 3, it is effective to partition 423 into
300, 120 and 3, as these can be divided by 3
using known facts. They will also use short
divigion to begin to calculate most efficiently with
more complex calculations.
Children will alzo need to understand the concept
of remainder, in terms of a given calculation and
in terms of the context of the problem.

elop the key concept of
equivalent fractions, and link this with multiplying
and dividing the numeraiols and denominators, as
well as exploring the vizual concept through
fractions of shapes. Children leam how to find a
fraction of an amount _and develop this with the
aid of a bar model and other representations
alongside.
in Year 3, children develop an understanding of
how to add and subtract fractions with the same
denominator and find complements to the whole.
This is developed alongside an understanding of
fractions as numbers, including fractions greater
than 1. In Year 4, children begin to work with
fractions greater than 1.
Decimals are introduced, as tenths in Year 3 and
then as hundredihs in Year 4. Children develop an
understanding of decimals in terms of the
relationship with fractions, with dividing by 10 and
100, and algn with place value.

In addition to this, teachers should identify what resources they will be using throughout the lesson.

Example Medium-Term Plan for time in Year 2:

Tiera are G0 mimates 0 one T, Taeh ook on B fran B Bne tepe e1anis § sanute,

a3 To read and = Practize counting arcund the clock —

Telling the
time to &
minutes [past)

WwWrite times
past the hour
to the nearest
five minutes.

use groups of 5 cubes to model we are
z2dding 5 each tims

Create a number line to show how
each multiple of 5 matches up to a
number on the clock

Us= the number line to show that if
the arrow points to 4 it means 20 past
atc.

Explain if the arrow points to 12 it's a
whole arrow — gg. we don’t say 3.60
we sy 4 o'clock

Use the cubes to create a clock face
Practize reading minute times by
pointing the arrow to different
numbers — count in 55 or use the
number to support

Introduce the hour hand and practize
reading more times

By ErOaing the MiTastes NG Thees wik Sk Chamm 6ab7 15 Count

* . . ' ’ 1
T T T T T T T T

1. Countin fres and complete he bomes in the number lines below

Thae rusmbes Bne o

Clock, time,
hour, hand,
later, earlier,
half, half
past,
halfway,
quarter,

quarter past,

fraction,

minute hand,

quarter to,
past,

Post —its,
cut out
arrows,
small clocks,
interactive
clock, cubes

Children draw hands on clocks to show
different past times

SLAM

“When locking at the hour, each
mumber on a clock represents one
hour.

“When locking at the minutes, each
mumber on a clock represents five
minutes_ |

Misconceptions:

The concept of past and to the
hour can confuse children in
terms of deciding which hour to
reference. Children particularhy
may incorractly tall te’ times
using the previcus hour. For
example, they may read the time
of “ten to eleven’ incorrectly as
“ten to ten’.
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iii) Short-term planning

At Birley Spa Primary Academy, we use Active Inspire flipcharts to produce short-term planning (used to
deliver lessons).

Lesson Overview Page:

The first slide on every lesson should include a lesson overview page. On this page, teachers should
include/ensure:

e Key headings: Unit: Lesson number: L.O: Success Criteria: *Challenge 1 (replaces the old ‘Base’ red
level), *Challenge 2 (replaces the old ‘Expected’ blue level) and Challenge 3 (replaces the old ‘Deep’

gold level): Possible misconceptions/Key questions: Key teaching points
e All planned tasks throughout the lesson relate to the learning objective — unless specifically used to

inform new learning e.g. plenary activity.

e Clear small steps are identified during the Teaching part of the lesson overview page and are used to
structure the slides/pages.

e Quoted misconceptions on the flipchart Lesson overview page match the learning objective of the lesson
and are not just a generic list.

e All spelling (especially key vocabulary) is accurate and consistent throughout.

The lesson overview page should be shared with TAs (in advance of the lesson) so that they are well prepared

and know their role within each lesson.

Example Lesson Overview Page (Y6 Ratio):

Unit: Ratio and proportion

Lesson rumber: 2

L.O. To recognise the relationship between rotio and froctions.

= Base: To begin making connections between the For every” statement and froctions.

- Expected: Understand the connection between ratic and fractions, identifying the fraction and ratios represented and using bar medels for support.
= Desp- Apply krowledge of ratic and fractions in a range of contexts.

Misconcepticn
=  Children may fird it difficult to use a ratio statement to fird the fraction of the amount. They might not vet recognise that the parts of the ratio
represent the parts in the whole e.9.. 3 to 4 = a total of 7 parts.

Key Teoching Points"

= Key vocabulary: recap key vocab regarding ratic.

= Arnchor task - provide children with a fraction bar - 479 of the fruit are apples. What is the ratio of apples to pears? See it pupils can recognize and
begin making cornections with yesterday's learning. I children struggle, put up the for every..” stotement we were using yesterday. Onoe pupils get
the arswer that for every 5 pears there are 4 apples, or for m.l-e:r'lr- 4 apples there are B pears, begin to investigate the relatiorship to the fraction.
Where does the denomirator § come from? Total nuember of equa Fa.r'gp Wihat did the nemerator 4 represent? Muember of apples. What would the
froction of pears be?

= Teach - move through a couple of different examples represented in different ways (with courters and with a fraction bar). Use stem sentences to
support childrer's understanding (see each slide for examples and MTF)L

= [Discuss - r::wi{z:ls a fraction bar which represerts 3/7 gresn and 477 yellow. Have a statement on the boord for children to discuss. "The froction of
green parts is ¢ because for every 3 green there are 4 yellow parts.”

= Practize - pupils are provided with an imege of coloured counters. Che to write the stem sentences in Their books about these counters.

= Imvestigote: provide pupils first with the ratio this time "There are 3 blue counters from every 4 green counters.” Can you say the stem sentences
withowt an imege? What about now that you can see the courters? Maodel using the stem sentences again where we are just given a ratio.

= Discussion - previde pupils with a fraction bar which shows 1/8 shaded. Have 3 statemerts from the pupils to choose from and decide which fhey think

are correct: 1) The fraction shaded is -é and the ratic of sheded to ner-shaded parts is I to 5 2) The fraction shaded isé and the ratio of shaded to

non-shaded partsis 1 to & 3) The fraction shaded is é and the ratic of shaded to nor-shaded parts is 1 to 5. Move through and discuss why the first
twio statements are incorrect. Ask children to drow whaot these would look like on their whiteboords.

= Practical activity - Cheose any member of red courters (less than 100, Then choose amy number of yellow counters (less thar 10). Mow complete the
statements below about your counters.

= Discussion - Millie fills her pencil case with pencils and pens. - are pencils. What is the ratio of percils to pens? Model drawing the percils or pers for
visual suppart.

- A - independent worl.

- Eﬁfﬁrmurkins
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Teach/Practise:

Following the lesson overview page, teachers should have a number of teach/practise slides which follow the
small steps identified in their Medium-term plan. The non-negotiables for an effective teach/practise section of
a lesson is as follows:

e Opening page is well presented: cursive school font is used and clearly visible to all children. Short date is
used and underlined once, learning objective is learning-based and not task-based, clear progression in
success criteria. Following slides should use comic sans for clear symbols and notation.

e Reuvisit tasks/Anchor tasks are relevant to the lesson content or address misconceptions from previous
marking/learning.

e You may use a useful vocabulary recap slide — which makes links to the classroom Maths Working Wall.

e Full sentence reminders/Sentence scaffolds/SLAM — Speak Like A Mathematician in evidence.

e Effective partner talk tasks identified to allow for SLAM.

e Clear consideration about how to use practical resources i.e. dienes in Y2-Y4, place value counters in Y4-
Y6 on place value grids. Opportunities for children to manipulate resources themselves, not just view
them on the board.

e Correct use of terminology e.g. Ones rather than Units.

e Whole class teaching which draws attention to misconceptions identified on lesson overview page.
(Misconception page ‘what mistake did they make?’ is a really good way of identifying potential
misconceptions and identifying how to address them.)

e Sentence generalisations ‘I say, you say’ or ‘My turn, our turn, your turn’ enable good interactions
between teacher and children.

e Useful memory prompts/images used alongside high quality models and images e.g. NCETM/Maths Hubs.

e Conceptual variation with different representations used (see Calculation Policies C-P-A).

e Good variety of reasoning questions in the whole class teaching to ensure that the children have been
given the skills necessary to complete the independent work.

e Effective signposts of ‘talk task’, ‘model’ or ‘independent’ evident in flipcharts lessons.

Within the teach/practise part of the lesson, teachers should adopt a ‘my turn, your turn’ approach, where pupils
are given opportunities to practise their learning throughout the lesson after each small step is taught.
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Example ‘teach/practise’ slide from Y6 Ratio:

The ratio of red to yellow countersis 4 : 2

Your turn
L X X X OIS

There are 18 counters in total.
How many counters are red?

4 x 3 =12
- EEE 2x3=6
1 )
T
18

4 red 2 yellow &
For every _counters there are __counters , so I need bars.
m’ The value of the whole is __18 so the value of each bar is

18 - 6 = 3

Example ‘misconceptions’ slide from Y6 Ratio:

Discuss

The fraction of the
green parts is 3 because
for every 3 green parts
there are 4 yellow parts.

Sl For every..... there is/are.....

Misconception: Children may find it difficult to use a ratio statement to
find the fraction of the amount. They might not yet recognise that the
parts of the ratio represent the parts in the whole e.g., 3 to 4 = a total of

7 parts.
Apply

Apply refers to the independent tasks that the pupils will complete following the teach/practise section of the
lesson. Within the apply part of the lesson, teachers should include:

e C(Clear evidence of SoW being used/tasks from SoW.
e Appropriate use of different levels of difficulty.
e Inclusion of relevant SATs questions (linked to learning objective).
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e ‘True or false’ reasoning.

e In general, tasks should be labelled as Challenge 1, Challenge 2 and Challenge 3 (with a single black or
green border).

e Challenge 3 work should use the SoW to reinforce ‘deeper practice’ and not just different expected
level work.

e Be mindful to actively challenge any comments/perceptions from children that they only do one
particular level. They should always aim to challenge themselves at all levels and this should be the
culture that we promote across every subject and every lesson we deliver (not just in Maths).

e A good way of looking at this (when using Challenge 1, Challenge 2 and Challenge 3) is that whichever
level children start on, they should aim to finish the lesson on a higher level. For example, if a child
does choose to complete a ‘Challenge 1’ activity to begin with, they should (generally) aim to get onto
the ‘Challenge 2’ activity by the end of the lesson. This shows good progress and ambition.

e Where appropriate, the low threshold, high ceiling tasks (promoted through high calibre maths sites
such as Nrich) are an effective way of engaging all pupils and enabling them to challenge themselves
further.

e As we continue to further develop and improve our teaching and learning of Maths at Birley Spa, we
will look at ways in which these tasks can be implemented further into our Maths teaching. However,
it is essential to remember the key differentiation principles behind the activities. If all the children are
to do a whole class challenge, it must still be differentiated through:

*Amount of examples children create
*Difficulty of examples that children create
*A set of steps that increase in difficulty
*The numbers the children choose
*The accuracy of explanation/what the children notice
There should be a focus on pattern-spotting and reasoning, even during ‘fluency’ type activities.

e During the Autumn term, low threshold, high ceiling tasks should be used with children once a week
(where appropriate) and should be checked by Simon Smith or Cat Stone prior to delivery.

e As with all subjects at school, children are expected to engage well in all lessons and this should be
reflected in the good amount of work they produce daily. Our expectations for work produced in
books will remain high, regardless of whichever tasks they complete.

As stated above, it is crucial that teachers ensure reasoning and problem-solving is evident in each challenge
level of work. When selecting independent tasks, teachers should look to a range of sources e.g. White Rose, the
Scheme of Work, Nrich, ‘I see reasoning’ documents, ‘Marvellous Maths’ booklet, Testbase etc. Independent
tasks should not be sourced from one place.

Ensure independent tasks include ‘procedural variation’ as opposed to practising the same skill with different
numbers.
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Teaching for Mastery

* Access
* Pattern
* Making
Connections

* Procedural
* Conceptual
* Making
Connections

)

J

It may be helpful to complete the ‘Apply’ part of a lesson before the ‘Teach/Practise’ part so that the small steps

can be planned out to match the final outcome.

Example Apply slides from Year 6 Ratio

® Chains of
Reasoning

* Making

Connections

Small steps are
easier to take

* Number Facts
® Table Facts

* Making
Connections

Challenge 1
1)

Here are some counters

Complete the sentences to describe the counters.
a) There are [ ](ounten altogether.

b) There are [ ] white counters.

€) There are [:l black counters.

d) 3 out of the 8 counters are

) out of the 8 counters are white

Here are some animals.

eTeTel »

Complete the sentences.

For every D cows there are | sheep.

—
The ratio of cows to sheep is |

-
lto |
J
of the animals are cows
l of the animals are sheep

2)

0
oL,

= 3)
S )
N
S

: .

Part of the bar has been shaded

[ | I | | | J

a) What froction of the bor is shoded?

b) What froction of the bar is not shoded?
<€) Write the ratio of shaded to nonshoded parts.

d) Write the ratio of nonshaded to shoded ports.

The froction of brown cubes

(S ocisiin sa viia o8
e Srown oo geliow & 2 00 3
rocx . ( 3
The gractson of
brown cubes & 2

Who is comeet?

Eapiain wwour anweer
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Challenge 2

1)

Here ore wome tHhopes

(egngndagagad ¥ ¥ ¥

Apply

In this bag, there are 3 green marbles for every &

a) What froction of the shopes ore circles?
3) blue marbles. Which statement is true? Prove it!
B} What froction of the shapes ore ston?
|
€) What it the ratic of stars to circkes? o I G:) % of the marbles are green
d) Whot i the rotio of circles o stors? .lu . i.
g . ‘:’ of the marbles are green
Can you find o different aonswer 1o soch of these Questions?
. <1 T
2y - YRkl chie odd onie:out ) Ron plants flowers in a flower bed.
Esplain yousr answer. For every 2 red roses he plants 5 white roses.
He says. )
2
I ! = of the roses are
S
Ty ‘
) |
o Is Ron correct?
Challenge 3
1) A pencil case contains felt tips and pencils. l
—g- of the contents are pencils ‘ \pp y
What is the ratio of felt tips to pencils? 4)
2) é a b s . " ; Zara and Eila played basketball
oo - B o UL R0 Shos. pares For every 3 shots that Zara scored with, she missed 2 shots.
[ 1 I I I I [ I Ella scored with 3 out of every 4 shots.
Which player is a more accurate shooter. Zara or Ella?
He shades 25% of the bor :
Whot I the rotic: of shoded So onehoded porie? L% 5) Look at the ratio and fraction statements for this
3) There are some red and green cubes in a bag. bag of marbles. Find the possible number of each

% of the cubes are red.

True or False?

* For every 2 red cubes there are 5 green cubes.
* For every 2 red cubes there are 3 green cubes.
* For every 3 green cubes there are 2 red cubes.
* For every 3 green cubes there are 5 red cubes.

Explain your answers.

different colour marble in the bag.

% of the marbles
are blue.

For every three red
marbles, there are
five white marbles.

Fewer than
200 marbles
coloured blue,
red and white

Find three different
sets of answers.
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4. Supporting Documents (saved in Curriculum (N): 2022-23: Subjects: Maths)
School’s Long Term Plan outlining key objectives throughout each half term.

Schools Medium Term Plan outlining the key objectives, key ideas (small steps, SLAM and
misconceptions), representations, technical vocabulary and resources used in each lesson.

Sentence support document

Scheme of work for each year group

Key misconceptions for each year group

Calculation policy

Progression maps

NCETM — Ready to progress powerpoints

NCETM Mastery Documents

Our vision for Maths at Birley Spa Primary Academy document
Expectations for Maths book scrutiny

Expectations for Maths planning scrutiny

26



School Self Evaluation: Maths Book Scrutiny (2022-23)

Colleague: Monitored by:

Criteria Evidence in books

Productivity e All lessons accounted
for

e Evidence that children
are doing more work

each day
e High expectations
Presentation e  Each page well-

presented e.g. LO, date,
handwriting is neat and
in line with Marking
and feedback policy

e Resources stuck in
neatly

e Teachers comments
neatly presented

e Some evidence of
photographs used with

commentary
Differentiation and e All groups working with
tasks/resources

e Scaffolds in the book
i.e. stickers/small
sheets to
model/exemplify/
vocabulary

e Evidence that children
have been moved on
within a lesson if they
have been getting
everything right

e Open ended challenges
set (problem solving
and reasoning)

e  GDS children well
catered for equally
SEND/Pupil Premium
well catered for

e Evidence of TAs
working regularly with
children other than LA

e TA marking to same
standard, initialled and
working with a variety
of groups

Marking e All work marked and
acknowledged

e Green pen/next steps
used regularly by the
teacher

e Some evidence of early
self-assessment/
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dialogue with the child
(e.g. VF)

Feedback

Plenty of meaningful,
impactful pieces of
feedback

Comments build on
previous feedback

TA marking mirrors the
teacher and is easily
identifiable

Actions from feedback
are done during the
next lesson/earliest
opportunity and
acknowledged

Next steps in learning
very clear

The feedback is very
focussed on what the
child needs to do to
improve

Impact of marking
and feedback

Purple pen evidence
that show children
have actioned the
feedback and improved
the quality of work due
to the feedback and the
teacher/TA has
acknowledged this and
fed back on the
improvement
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5. Maths Working Walls

The table below shows the non-negotiable expectations for Maths working walls
throughout the academy. At the end of every Maths unit of work, a photo should be
taken of the Maths working wall and saved by each class teacher. Over time, we will build
up a portfolio/bank of evidence about how we use our working walls at Birley Spa and the
impact on teaching and learning in Maths.

Label What to include
e Multiplication All multiplication tables that are the end of year expectations
Tables for your year group. For Y4-Y6 this will be the full set to 12 x
12.

e Key Vocabulary This should include all the vocabulary as identified in the
Scheme of Work for your current topic. Definitions of each
word would be really useful too. E.g.
Improper fraction - a fraction in which the numerator is
greater than the denominator, such as 5/4.
e Key Calculations | Any important calculations that are relevant to a lesson or
sequence of lessons (taken from the school Calculation
Policy).
e Exemplar work A photocopied piece of work produced by a child which
either models excellent presentation or excellent learning.
e Current Sequence | This should be an overview i.e. Maths learning objectives of
of Learning the current unit overview/ sequence of learning mapped out
on the wall.
e SLAM! Speak Like | A reference point for any sentence supports (as delivered
A Mathematician | through Cat’s training).
e Number line Use the provided number line — consistent throughout school

o 75 s P )
Eaa

VL

=
L
|
b

O Tones eeas svwryaaesess
APRRP RERS FERI MAESR ST
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6. Planning Checklist

Steps to success

1. Complete the Long-Term Plan, using the Scheme of Work and
Progression Map for support.

2.  Map out the objectives onto a Medium-Term plan, using the Long-Term
Pan, Scheme of Work and Progression Map for support.

3.  Write the small steps that will occur throughout each lesson in the ‘Key
ideas’ section on the MTP.

4. Identify the SLAM (sentence supports) that will be utilised in each lesson
and include this in the ‘Key Ideas’ section on the MTP.

5. Identify the key misconception (maximum 2) that you will unpick in that
lesson, ensuring it is relevant to the Learning Objective. Include this in
the ‘Key Ideas’ section on the MTP.

6. Identify the Representations you will use in each lesson and include an
example representation in the ‘Representations’ column. Ensure you are
using the Calculation Policy where necessary.

7. Addin the technical vocabulary and key resources you will use in that
lesson, using the Scheme of Work for support.

8. Begin your Short-Term Planning by completing the Lesson Overview
Page.

9. Next, create flipchart pages for the teach/practise part of the lesson.
Planning in a ‘my turn, your turn’ approach where pupils are able to
practise applying their learning in small steps.

10. Finally, create independent tasks for the Apply section of the lesson,

where tasks are differentiated into Challenge 1, Challenge 2 and
Challenge 3 (no colours or references now to Base/Expected/Deep).
Ensure a range of tasks are included, where all pupils are accessing
reasoning and problem-solving questions in relation to the stated
learning objective. Alternatively, a low threshold, high ceiling task can
be used (once a week initially) provided it has been checked by Simon
Smith or Cat Stone.
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