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Our context ...

With a higher than average

% SEND, we have placed a
high priority on ensuring
that visual representations
are accurate and consistent.

=" 307 pupils o

= 21% pupils receivé remium funding

(close to average, 2022 IDSR)
" 16% pupils with SEND (above average)

" 4% (and rising) pupils have an Educational
Health Care Plan (well above average)



What does

Maths look like
in our school?

" EYFS: White Rose Maths aligning with
CanDo Maths verbal reasoning skills

"Y1-Y6: CanDo Maths

= Specific lesson design for Y1-Y6
involves the ‘Do It’> ‘Secure It >
‘Deepen It’ lesson/task design

"Blended approach when creating
tasks



What does

Maths look like
in our school?

" EYFS — White Rose Maths alignhing with
CanDo Maths verbal reasoning skills

" Years 1-6 — CanDo Maths:

... specific lesson design including ‘Do It’,
‘Secure It, ‘Deepen It’ task design

" Blended approach when creating tasks



DSD approach — activity examples

I

[Do it’ examples

“Secure it examples

Deepen it' examplas

¢ What iz it/whatis it

not [particularky
with shape)
*  Fusncy questions
*  Practize

*  True or false questions

*  Explsin to me how to...

* Writing/explaining their own
steps to success for = given
problem (great for voczbulary)

*  Give somebody (within a
scenaria) some top tips for getting
it correct next time

¢ Odd one out

*  Nultiple choice questions [why /s
this one wrang ¥ Why is this ane
correct?)

*  Alternative representstions

*  Proveit...

*  Create your own rule

% Carrect the mistake

¢ Cuestions focusing on the use of
efficient methods

*  Always/zometimes,never

*  hizzing box equations,/digit
card guestions

* Nord problems

* Write your own word
problem

*  Finding an answer with given
boundaries/conditions ... Add
oW 3-digit numbers where
the total is an even number
which, when rounded, rounds
to 500,

*  Transferring to 2 different
Context

*  Herz's the answer, what's
the question

*  Cybstitution (moving into
zlgebra)

DSD approach — EYFS guestioning

examples

Ny

Whaole schoal approaches to DSD activity opportunities for the children.

Examples of guestions that could be used in EYFS to support this whole school approach.

“How do yow know? should be an essential question, used constanthy, especially during the

Summer term to encourage children to start proving their thinking using mathematical vocabulary.

Do i’ examples

"hecure it’ examples

Deepen it’ examplas

* What iz it/whatisit
not [particularly
with shape]

Which of these isnot a
triangle? How da you
knone?

Which of these is not the
number 47 How do you
know?
*  Flusncy guestions
*  Practize

®*  True or false questions
True of false, | am showing you four
fingers...

®*  Explainto me how to...

* Writing/explaining their cwn
steps to success for = given
problem (great for voczbulary)

*  Give somebody (within 3
scenaria) some top tips for getting
it correct next time

*  Oddoneout

Which of your _____ (towers, drawings,
numbers, shapes) is the odd one owt?

*  Wultiple choice guestions [why is
this one wrang ? Why is this one
correct?)

| think the answer to what you're doing
could be ar - Which do you
think is right?

[l Alemrnotices romenronsotione

¢ Always/zometimes never
*  Miszing box equations,/digit
card gqueastions
*  Word problems
Werbalize mathematical equations in
the context of a worded problem.

®  Write your own weord
problem
Let's act out this equation together. .

*  Finding an answer with given
boundzries/conditions ... Add
b 3-digit numbers where
the totol is an even numbser
which, when rounded, rounds
to 500
Nake the number (=g 10
using some yellow counters and
some red counters (etc.)

®*  Transferring to a different

Pt Ta bt




= EYFS: White Rose Maths aligning with CanDo Maths
verbal reasoning skills

" Y1-Y6: CanDo Maths:

... specific lesson design including ‘Do It’, ‘Secure It,
‘Deepen It’ task design

What does " Blended approach when creating tasks

Maths Iook |||(e = ‘Maths Meetings’ timetabled separately to allow for
in our Setting? deliberate practice of key mathematical skills

" Mixed-age settings pose difficulty however this year

the break-out teaching has proven to be successful
= Monthly ‘Maths Challenge’

= Specialised Maths days (eg Maths Through Stories,
STEM)



= 2018/19 the new Maths lesson approach was trialled

= After staff questionnaire, support planning meetings
were put in place to aid lesson mapping

" Pupil voice conducted regularly about new lesson
design

" Regular ‘Maths Meetings’ were then introduced

Our Maths

= Calculation policy changed to reflect new ways of

journey ...

teaching

= ‘CanDo’ assessments introduced and the ‘Question
Level Analysis’ spreadsheets used to plan ‘Maths
Meeting’ sessions each half-term

" Monitoring conducted throughout > feedback to staff
> changes implemented > pupil voice ...



2017-18 2018-15 2019-20

Autumn term Spring term Summer term Autummn term Spring term Summer term

Wame of Mumber senss

Headlines: no Consistency was identified as an arsa It was expected that sassions amended to Supporting local schools with School dlosure:
oonsistent of nead by the Maths subject |eader. all class tzachers use | Supporting local "Maths Meetings’ to ensure | mMaths subject leadership further | Times Teble Backstars” rolled
approach to the new DED lesson schools with kaths clarity of this session. developed Maths Subject out from Years 2-5
teaching Maths subject lead trialled the new design. subject leadership Leader's CPD.
Maths, staff Mathematics lesson design (DSD further developed Canpg Maths was bought key documents created to

were beginning
an FWareness
in teaching for
mastery, Maths
Passports was
replaced with
daily
mathematical
facts sessions
called ‘Mumber
SEnse’
[following
research),

Shadowsd
Maths
alongside the
Maths subject
lead (at the
tirme].

iChanges were
sugEestad to
take ‘Maths
Passports’ away
and replacs this
with & miore
wheole class
approach to the
learning of
Maths facts.

Took ower
haths subject
leadership.

approach) within Year 2 setting.

Dizcussions were had with members
who had done some action ressarch
into the approach the previous year,

Staff questionnaire administerad to
determing knowledges around the new
lezson design

Timetables were amended to ensurs
that everybody had & short Maths
le=son and a Mumber Senss s25sion in
placs.

Staff mesting l=d to share new lesson
dzsign alongside twilight evening.

Introduction of the ‘Monthly Maths
Challenge’ to raise the profile of kaths
across the school.

‘Whioke schood pupil
voice conducted
within K51 and K52 to
determing pupil
attitudes towards
e lesson design
and actons maving
Torward.

DoCumsnts creatad
to support staff when
planning =g D=0
activity suggestions,
WAILL

Maths Through
Stories Day to further
develop profile of
Maths in the world
around us.

Staff meetings led to
teachers and Ths on
ke Maths updates
with leszon design
based on recent
monitoring.

Maths Subject
Leader's CPD.

Support planning
meetings provided for
particular members
of staff in order to
strengthen their
knowledge of
progressive planning.

Documents created
to respond to staff
Concerns e.g. how to
approach live
feedback tc.

staff reating lzd on
Active Maths — CPD
link= here with PE.

in o give 3 structurad
approach to overview of
manzgeable steps.

Canbg Maths assessments
wers introduced for
consistency and to ensure
attainment tracked now
that data iz only submitted
onCe per term.

staff encouraged to plan

uzing the QL4 from these
assEssmEents.

Calboulation poficy reviewsed
and changed to respond to
Can Do Maths.

Introduction of Tirmes
Table Bgrkstars to respond
to needs arising from the
pilot MTC.

Staff reetings led for
Teachers and Tas to update
on leszon design.

Data from the 3ssessments ussd
as & tool when monitoring —
sspacially pupil voice during
learning walks.

KEPCT Murmbsr Day to further
develop profile of Maths in the
wiorld anouwnd us.

Tirmes Table Bgckstars” rofled out
to Year 5 pupils to maintain
importance of tables presence.

Staff mesting led to dive desper
into specifics: varation being a
key theme.

Focus on Maths in EYFS to ensure
oonsistency moving into Year One
and a fooused visw onwhat
maths looks like in this context —
docurnent updated and ussd
during monitoring.

Dizep Dive inte Maths conducted
by the trust's deputy CECQ to
provide action points moving
forward.

mizve maths monitoring and
leadership forward

'‘Back to Maths plan’ creatsd
and sharad with staff to
SNsUre gaps are properly
addressed




2020-21 2021-22 2022-23
Autumin term Spring Sumimer Autumn term | Spring term Summer term | Autumin term Spring term Future plans
term term
Maths Subject leader |eft for matemity | Discussions Introduction of taths lead l=d 3 T | Externzl 5IP led & monthly Maths tzaths lead l=d 3 STEM s=ntences 1o be
legve — dus to retwrn in Juby 2021. held betwesn the Ready fo s13fT mesting as deep dive into challenge starting 513 mesting on stuck into &ll books to
staff about how | Progress tests to part of their CPD Maths across the | 3gsin to continue to lezson design. hold a high pricrity on
Maths subject leadership monitored by | to plug gaps inform teaching— | programme. schaool. raise the profile of mathermatical
a member of 5LT. and ensure that | gaps dueto Particularly around haths and put & tzaths lead l=d 3 wocabulary, not just on
pupils were pandemic were feedback and mesting held with | higher pricrity on Ta steff mesting working walls¥?
an and off school closures and ready for the addressed marking. LKSZ and 5LT to parental engegement | onscaffolding Evaluate impact
persistent sbsence dus to the M= YEar through hiaths discuss outcomes | and interest. pupils, including &
pandemic meant that things remained | group. Mestings. from the PATC and focus on learned STEM day planned in
steady for Mathematics rather than Maths lead led 2 actions moving Kaths lead put in helplessnass’. for the Summer term. |
implementing anything new. Staff meating held | staff mesting for forward. place that all classes
to discuss teachars — CPD on will follow CanDo MWurmiber Stacks ronitoring the use of
feedback from bar modelling. Pupil voice and Kaths outline for intervention bar modelling 25 3
monitoning. STEM maonitoring Kaths Mestings. X1 brought inand roll | wvisuzal more tightly and
SEMTSNC0ES WENE Heavy focus onthe | continwed to zassion a wesk will be | out begun. ensuring that our
formalized, WITC check for creste actions for | & weekly arithmetic representation
currently being LKSZ. Autumn term. test. Thres ECTs progression document
trialled with continwe to take iz being followed.
sticking into Mestings held Higher pricrity on part in workgroups
books in K52, with EYFS teamto | assessment GLA's to organized by local | Calboulation policy
Having 3 positive SnsUre vl inform the planning of | maths Hub. formalized for EYFE?
=ffact on learning. readiness is deliberate practice T be discussed with
planned for. S855I0NS. hzaths lead other schools.
Imtroduction of a continuas to take
structured Maths lead supporting | part in SLMRA"S
approach to other schools with organised by the
Maths meetings — their timstabling of loczl suthority as
tighter Maths Mestings and well a3 trust-wide
sxpectations from how to structure networking and PO
Maths lead about thesa. meetings.

what these should
=ntail.

Half termiy
Remember It
assessments
formalized

Introduction of
times tabls
baseline for LKEZ




Teaching was Book looks
strong ... validated this ...

Whilst

Triangulated

monitoring with positive

our maths pupil voice ...
journey ...

Our reported end of What were we
Key Stage data was going to do about
not reflecting this ... it?




= Completed a self-evaluation checklist (CanDo Maths) to identify
areas of need

4 A B C D E F G H | 1 K
A
e Ofsted Reference O 0: Currently not a feature of our practice
[M - mathematics, B0 -Guality of Education, LM - Leadership & Maragement] | Rating

1: Sometimes happens in most classes
2: Happens fairly often but not embedded
e the 3: Is a central feature of our practice

Loaders have 2 clea 4 l pupile. Thir

YhgMorhar- The vizion for mathematics in the school embraces
the aim= and content of the klational Curriculum, champions a ‘can do’
attitude and embraces the principles of a mastery approach. All
stakeholders can articulate the swhy? and not just awhat® we dofresources
we use.

Fat
U

FrotfemSefvers: Al pupilz have many opportunities - in a leszaon,

within a unit - to solve problems by applying their mathematical

understanding to a wariety of problems with increazing sophistication,

inzluding in unfamiliar contexts and to model real-life scenarios. Fupil’ math i dqeir doveloped 4,uh iake, azrarr the
ol

7 QARG icalideas are tho.rchoal’s curriculum idantifi i hematizal ing.. (M)
b dizzuzsed and reazoned and not passively received’ by pupils

ConpinceMde: Tasks are delib ly designed to encourage pupils to | "
describe, explain, justify, convince andior prove

Feachllp Xeeplip: The Mathematics Timetable' priaritises knouledae, sonceptr and
additional curriculum time beyond the mathematics leszon - a <Maths On knauledac b deoply embeddedin pupile” ier...[M]
Track (MOT]

Mleeting - to support deliberate practice, consolidation, pre-teach andfor
immediate intervention.

FheResponsive Feaeher- Pupils® difficulties and mizconceptions
are identified through immediate same dayfweek Formative and periodic
Summative assessment

Frevent FdeEFap- FPupils? difficulties and mizconceptions are khers i
addressed with rapid intervention within the leszon, zame day and

g Oing to do about e :
it?

= Conclusions were drawn that there were inconsistencies in two
areas: visual representations used by staff and pupil confidence

with knowledge and fact recall when moving year groups after the
summer holidays

= ‘Ready to Progress Tests’ (CanDo resource) confirmed these
findings. It’s not doing the assessments but it’s “what is being done
as a result of an assessment” ...



= Revisited the Intent for mathematics and
ensured this underpinned how we were

Where to start?

approaching the subject as a school




Our intent statement for mathematics:

In Mathematics, it is our intent that pupils will foster a positive, ‘can do’ attitude where they feel

safe to try new things and 35pire to have a go at challenging concepts.

Our pupils will achieve a much deeper mathematical understanding through our lesson and

activity design based around the mastery approach which ensures they do not ‘race” through
mathematical content, but rather explore concepts in more detail allowing them to enjoy the
process of problem solving.

We encourage our pupils to seek curiosity from this process by providing them with the verbal

reasoning skills needed to become well-rounded mathematicians — the answer is only the beginning
=0 proving and justifying thoughts is central to our mathematical learning.

Mistake-sharing is a crucial part of our learning journeys and it is through celebrating these that we
can fully adopt a whole class team approach where everybody has a chance to shine and truly

believe they are the best mathematician they can be.

Our curriculum drivers ...

We seek
the
answers
to big
questions.

We
believe in
our own
potential.

We aspire
to be the
best that

we can be.

We
achieve
success.



= Revisited the intent for mathematics and
ensured this underpinned how we were
approaching the subject as a school

Where to start?

= Revisited our ‘What Maths Looks Like’
document




What does Maths look like in our school? |

w I
Mathematics - Main Lesson Design Dﬂ

In EYF5, “Mathz in our routines” is an overarching mind-set adopted by all staff. Children are encouraged to
explore Mathematics in context, regularly highlighting where Maths iz in the world arcund us. Four whole class
Maths lessons will happen each week (20 minute input from White Rose Maths), involving whole class teaching
fallowed by provision activities (during which, immediate intervention takes place for those individuals displaying

misconceplions during the input). Subsequent lessons are consequently adapted according to how the pupils
have accessed the provision.

EYF3

Incidental Maths happens continucusly and pupils are encouraged to apply their mathematical understanding
during their play. Provision activities during other fimes of the week will include pre-teaching for the next week's
concept as well as re-capping previous whole class sessions. To ensure that pupils are prepared for the whole
school approach to Mathematics, during the Summer term, questions are carefully planned in so that regular
opportunities are given for the pupils to secure and deepen their understanding. Pupil understanding is
evidenced through a whole class floor book as well as inputting information to Tapesiny.

EYFS > Year 1 transition (Autumn 1)

In owr Year 1 settings, the first Autumn term will consist of allowing pupils to make choices about their
mathematical learning. Like the whale school, 3 small step will be focused on each day but the children may
choose to respond to this in different ways. They are offered the opportunity to complete the ‘Do It task directhy
into their book but they may choose o respond through art, rele play or other practical activities. This is to
ensure that a transition period occurs between continuous provision and formal mathematical leaming as well as
to allowr opportunity for those pupils with gaps to achieve their GLD.

Years 1-6

Across the school, we teach the whole class so that evervbody follows the leaming journey together, Every
lesson will be focused around a specifically-written “WALT (leaming objective). The leaming joumey will be
tracked across the “Working Wall' and key concepts/methodsfmathematical vocabulary will be clearly displayed
to support pupils’ learning. The leaming journeys will follow ‘manageable steps learning’ — where the learning
objectives are tightly focused and measurable within one lesson. Differentiafion occurs through the use of adult

Maths Meeting Sessions

Key Stage One — ‘Mathemagicians' Key Stage Two — ‘Maths Meeting'

This is a session that is discrete from the main Mathematics leszon and iz dedicated to pupils practising their
mental maths fluency, arithmetic skills and knowledge of numbers. Like our main Maths lessons, we follow the
structure set out by “Can Do Maths' when identifying focus’ for the session. Oneftwo sessions a week are
dedicated to deliberate practice and these are mapped out according to the areas that need developing which

are identified through the previous half term’s Remember It assessment.

Both Key Stages have access to journals’ which they can use during their ‘Maths Meeting’ time to explore their
own understanding. These books are unmarked and personal to pupils however, teachers can access these to
take evidence from when assessing if needed.

How does Mathematics teaching and learning respond to the SMSC needs of the school?

SMSC

Spiritual | Maths Challenge —
world arcund us
Self-reflection and adopting a growth mind-set when doing so

Rizing to the challenge and having faith and belief in self when working through DSD activities

aiming high for all pupils and setting self-challenge, exploring patterns in the

support as well as immediate interventions during the ‘Maths Meeting' msmn later that day. These may include

e | =¥ A e —dn ol A el e e gaamlll e ol b poen e mvrwes e blbod e

Moral Selfpeer marking — trusfing when somebody may be comectincomrect
Mutual respect when pupils are agreeing/disagreeing during SECURE IT tasks and offering

reasoning to suppor ideas during mathematical debate

Social | Responsibility to be a good and fair citizen in an active community — encouragement of random
selection during Maths teaching rather than constant hands up or deliberate choice of specific pupils
Selfipeer marking

Maths Challenge — working together within an active community towards one shared goal

Cultural | Open discussions about method choice and respecting the different methods of others — accepting

that what works for one may not work for another, linking P4C approach fo discussions in school




Some representations
weren’t being built
= Revisited upon progressively
and were randomly
introduced due to
approachi different teaching
styles.

ensured

= Revisited
Where to start? docum “

= Con@ucted pupil and staff voice

" Monitored teaching and learning in more
detail



Where to start?

= Revisited the vision for Mathematics and
ensured this underpinned how we were
approaching the subject as a school

= Revisited our ‘What Maths Looks Like’
document

® Conducted pupil and staff voice

®" Monitored teaching and learning in more
detail

= Re-drafted the calculation policy and began
to explore bar modelling more formally
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Bar Modelling

... “yeah, we do
that” ...




Bar modelling can sometimes be mistakenly
used for:

" sense making

"the “more able” only (eg “Prove how you
know that your answer is correct by
representing it through a bar model”)

" 3s a method when children don’t understand

= quickly during “SATs revision”



Bar Modelling

" Subject leader refreshed knowledge of bar
modelling by completing White Rose Maths
offer of bar modelling training (online
videos that can be completed whenever)

= Subject leader led a staff meeting on bar
modelling for all staff

= Subject leader put together a ‘progression
of representations’ document so that all
staff were clear



An interesting article on TeachWire
‘Miistakes schools outlines some areas to avoid:

make when

implementing bar = Not fully using the CPA approach
modelling ...”

" Lacking consistency across the school



Should we allow
teachers to draw

them how they
think is best? Is
that a good whole

school approach?




“Should we allow

teachers to draw them
how they think is best?
Is that a good whole
school approach?”

Why Multiple Methods

is the Way Forward

Posted 1st October 2019

White Rose Maths produced an article aimed at
secondary specialists stating the importance of learners
being exposed to a variety of methods and
representations.

We feel that discussions around method efficiency are
essential but are only fully effective once pupils
(especially at primary level) have a concrete
understanding of a method (or representation).



An interesting article on TeachWire

outlines some areas to avoid:
‘Mistakes schools

make when * Not fully using the CPA approach

implementing bar ok » o
mode"ing"" dCKINg consistency across the scnoo

" Neglecting Early Years



EYF5 ¥1 Y2
Bar Modelling Autumn term, physical part-part-whole work | = Humerical part-part-whodes i used straight away, Cubes > drawings
Arross the year: miirroring EYFS: af cubes are used in straight lines to represent thess part-part-
Bar Models will wholes
initially be used o |+ Dispussions of "part-part” e, "5 is T PART WHOLE
represent one mada up of 2 and 37 G
number {e.q. part- = Representing bwo parts using @'D
port-whnle] J to different amaunts of ohjects = 1
compare two values | « Lining abjets up accurately ina —
before being used ot rive for counting and weparating the 5.3 9
the end of K51
maving inta Yeor B ? 4.3
to reprevent
questians/problems. = Mumerals written onto templates + Counters andfar cubes are used to represent amount when
= Numicon utilsed t oreste I:u.lubul wiiat has besn created comgraring numbers
different parts of & number an tap LEINE respuross
of e srother * Mumican utilised ba repressnt I 40
riumbers . 0 e
- Using tens frames to represent

- Part-part-whale circle structure
ey be explored using objects

= Lining up two sets of objects
and comparing which has the
greater amount

#%%E%
BEE

mumbers in different ways

Spring tenm ormaands:

-

Objects and then pictures are
used bo regresent the values af
thie bears e

3 Pl

¢ @ @
¥

¥ 1 Mirble

Gl are able toindependently

draw thesir awm numiber

representatians for part-part-
whole

- Discrete bar models anly:

LIGLIETE Sar mOoe!

Spring term onrwards

= Continuous bar madels used to teach aggregation.

= Bugmentstion will be used W madel what's happening during
aggragation {referenced below

Y
@ P a3NEETR

+ Bar modelling & used ta repr

problems (including finding ¢ Y34

Y5

Y6

" e
L] finding the difference.
(- L
problems
Reduction ) ‘E
Cancrate > pictorial > numeral p
Sharing Grouping

L T W0
- -
CAAN] (alale

i

=  Bar modelling used to solve addition and subtraction as
per year 2 outline. This will include comparison whan

+  Bar modelling used to solve multiplication and division

=  Bar modelling used to solve unit fraction prnblem5:|

+  Bar modelling used when solving problems
invalving scaling .g. “three times as much”

4
I

¥ v v
] 4 14 i

Bar modelling used to represent multi-step
pre-algebraic prablems

Bar madelling used to represent problems
imvalving ratio

Bar modelling used to represent algebraic
problems — only as a form of visualisation

Important: these problems canget
complex so most effidient way isto

solve them algebraically.

Bar mode] acts 35 3 visual to explain

what is happening when the
equation is balanced.




To note...

=\We are aware that this is not an

exhaustive list of what ‘bar

mode

"ltisw

ling’ has to offer

nere we are currently with

mapping out the progression

across school



_ " |t became clear that introducing the

foundations for bar modelling into EYFS
Importance of and KS1 was the most important focus
early bar for our thinking

modelling
I E K
EEE




EYF5

Across the year:

* Discuzsions of ‘part-part” eg. “5bis
made up of 2 and 3"

® Repressnting two parts using
different amounts of chjects

® Lining objects up accurately in 3
ronw for counting and separating the
two parts

A

*  Mumicon utilised to create
different parts of a number on top
of one anather

Part-part-whale circle structure
to be explored using objects

Lining up twao sets of objects
and comparing which has the
greater amvount

%% %%
y 2 2

EYFS

* Building up from EYFS is essential for our

vocabulary journey

® Language of “5 is made from 2 and 3” used
throughout and “we can show 5 bears by using 2

bears and 3 bears”

" Lining objects up in rows for accurate counting

" Lining objects up in rows for accurate

comparison work



Susumn term, physical part-part-whole wark
mirroring EYFS:

Year One

= Autumn term mirrors EYFS with physical part-part-
whole work

®" Numerals are written onto templates to show
what each Numicon piece represents

" Tens frames utilised to represent numbers

" Objects and pictures of objects used to represent
values (eg for comparison work)

" ‘Part-part-wholes’ are written in numerical form



Y2

= Mumercal part-part-ahicle & used straght away, Cubes > drawings

af cubes are used in straight lines (o represent these part-part
arholes
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Year Two

= Part-part-whole in numerical form is used straight away to
represent number facts

" These are then shown alongside cubes (1-digit numbers only) —
firstly, shown vertically and then moving to layering one on top of
the other

® These are then drawn with a 1:1 correspondence as discrete bar
models (eg the rectangle representing ‘6’ would be 6 squares wide
at this point)

® During the spring, aggregation using continuous bars is encouraged
(where two parts come together to create the whole). Bar
modelling is used to represent addition and subtraction problems

® The concrete > pictorial > numeral pattern is followed right up until
the end of the year



Discrete bar models are used until Summer term in Y2.

We then model using continuous bar models.

Discrete Bar Model

Continuous Bar Model




Aggregation is where two parts
come together to make a whole:




Some children struggle with aggregation so we often combine both
models to encourage them to develop their counting on ...

8
Augmentation = AN
gmen i >
start with one
amount and S [ ‘ |

count on ...




What prior knowledge does a pupil need to be
able to make sense of this question?

Peter has 15 grapes. Jane has 11 grapes.

How many more grapes does Peter have than Jane?




How would we expect a Y2 pupil to solve this question?

Peter has 15 grapes. Jane has 11 grapes.

How many more grapes does Peter have than Jane?

15+11=26.."7!




How might a representation help a
struggling Y2 pupil to solve this?

Peter has 15 grapes. Jane has 11 grapes.

HAZEEIEISEEREEGEE does Peter have than Jane?
helps to avoid the
accidental addition
misconception. 11 + ? = 15
15 11+4 =15
11 P S
Peter has 4 more grapes

than Jane.



¥3-4

Continwing as before for children who are struggling with
representing using bar modelling, but to also include:

* Bar modelling used to solve addition and subtraction as

peryear 2 outline. This will include comparison whean
finding the difference.

* Bar modelling used to solve multiplication and division
problems

L =]
¥

-
Sharing Grouping

* Bar modelling used to solve unit fraction problems:

| oF 30T Wi 3=-0

Year Three and Year Four

= Bar modelling continues to be used to
represent the comparison of values, represent
addition and subtraction problems (including
the comparison model/finding the difference)

= Bar modelling is used to represent
multiplication and division worded problems
through sharing and grouping

® Bar modelling is used to solve unit fraction
problems



What prior knowledge does a pupil need to be able
to make sense of this question?

Y% of a numberis 10. What is the number?

s of 10 =... ?!




How might we expect a Y3 pupil to make sense of this question?

Y% of a numberis 10. What is the number?

10

10

10

10

10

Vs

5x10=50

7s of 50 =10

The number
is 50.



What about this?

Jamie is thinking of a number.
One half of Jamie’s numberis 12.

What is %5 of Jamie’s number?

24

12

12

V2

% of ?=12.
12 x 2 = 24.
% of24 =12.

Therefore ...



Jamie is thinking of a number.
One half of Jamie’s numberis 12.
What is %5 of Jon’s number?

24

? ?

Iz

24 +3=38

“%Bof24=8



Continuing as before for children who are struggling
with representing using bar modeiling, but to also
include:

+  Bar modelling used when solving problems
imvolving scaling e.g. “three times a5 much”

29

Fellaw Blue Blue Bhue

Continuing as before for children who are struggling
with representing using bar modeiling, but to also
include:
+  Bar modelling used to represent multi-step
pre-algebraic prablems

+  Bar modelling used to represent problems
imezlving ratio

+ Bar modelling used to represent algebraic
problems — only as a form of visualisation

|'f- -.\-\'u
Important: thess problems can get
complex 50 most efficient way i to
sohee them algebraical ly.
Bar model acts a5 3 visual to explain
whit iz happening when the
equation is balanced.

Year Five and Year Six

= Bar modelling continues to be used to
represent the comparison of values, represent
addition and subtraction problems (including
the comparison model/finding the difference),
multiplication and division and fractions

" Bar modelling to be used when solving
problems involving scaling

" Used to represent multi-step, pre-algebraic
problems

" Representing problems involving ratio

= Used as a tool to visualize algebraic problems
but only as a form of visualisation



What prior knowledge does a pupil need to be able
to make sense of this question?

The blue jug contains three times as much water as the yellow jug.
There are 32 litres of water in total.

How much water is in the blue jug?




The blue jug contains three times as much water as the yellow jug.

There are 32 litres of water in total.

How much water is in the blue jug?

32

Yellow

Blue

Blue

Blue

Ya

Va

Ya

Ya

32+-4=8

7% 0f 32 =8

3x8=24

24 litres




Pre-algebra ...

The mass of 1 sharpener and 4 pens is 120g.
The mass of 1 sharpener and 2 pens is 62g.
What is the mass of 1 sharpener?

120g
120g — 62g = 58¢
o o o o 2 pens = 58g
\/ 62g — 58g =4g

62¢g

58g 1 sharpener = 4g



Take away the question ... “what do you notice?”

Charlotte has 72 has many cards as Issy.
Issy has 74 as many cards as James.

James has 84 more cards than Issy.

Who has the Who has the

longest bar? shortest bar?




Our Bar
Modelling
Rules

No rubbers allowed, especially when subtracting! Crossing out
gives a clearer representation of what is happening when a value
has been subtracted

The calculations are written alongside the bar model

‘Sense making’ of questions is key when exploring worded
mathematical problems

Numbers are written inside the bars, totals are bracketed outside
of the bars (there are different representations for this on
commercial resources so we’ve found it important to be consistent
across school)

Consistently asking: “What do we already know?”

Consistently following the whole school pedagogical approach of
‘1 Do > We Do > You Do’

The bar model doesn’t perform the calculation, but

it helps pupils to see which calculation to perform.



Useful resources

Free Bar Modelling PowerPoint And Other
Ways To Showcase The Use Of The Bar

Model

Third Space Learning

Addition and Subtraction Videos

www.mathsplayground.com

Thinking Blocks videos.
Thinking Blocks modelling tool. Two Steps —

http://moldingminds.com/video-
introduction-to-the-bar-model/

Article and video on an introduction to bar
modelling.

www.mathsbot.com

Bar Modelling
Manipulatives bar.

4 Llengh » A Height » 4 Pats » < Fil P



http://www.mathsplayground.com/
http://moldingminds.com/video-introduction-to-the-bar-model/
http://moldingminds.com/video-introduction-to-the-bar-model/
http://www.mathsbot.com/

Where next for
us?

= Continue to add detail to the bar modelling
progression

" Lead a further staff meeting to ensure all are
confident when implementing the progression

= Monitoring to continue, matching tightly to the
progression document

" Conduct pupil voice to analyse pupil responses to
the visual representations they find most useful
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