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R21 INITIATIVE TIMELINE — SO FAR

2017

Collaborative Development

of R2i

2019

IST setup

Launch of R2i toolkit to
primary schools
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R2i Embedding Support

2022-23

R2i secondary cont.

R2i Cognition & Learning
Toolkit Pilot (Reading
Materials)

R2i Development Team

established ] H Read .
. aunch Reading, writing,
R2i Secondary development maths resources to schools &
IST ongoing teams
2020-2021 2023-24



CONTENT AND TIMELINES

SE'\.ID / C&L & Writing Resources Maths Resources
Reading Resources

* Guide; assessments; * Guide; assessments; * Guide; assessments;
interventions interventions interventions
* Launch October * Launch

* Launch January
November/December



GRADUATED RESPONSE

UNIVERSAL PROVISION

|1

Inifial Concermns Checklist

Leaming Envircnrent
Checklist Checksst

A

Developmental Environment =

GCA (Boseline Assessment Stage 1)
My Views About Schoaol
Executive Funclicns Checklist
Farmily Views Guesticnnaire & S0
Behavicur Fregquency Count

l

A
A

GCA (Baseline Assessment Stage )

Target Behavicur Monitoring Form
ABC Analysiz [Antecedsent, Eehavicur, Consequence)
FBA [Functional Behowiour Analysis)

A

A

R2i SEND GRADUATED RESPONSE

i

RZi 3END Groduvated Response Toolkit

11

— ]
Inifial Concems Assessment

Leorming Emircmment Deweloprmeantal Erdronment +
Assmsmment Asemzzrment

Iy Vimss Abowt 2chool
Ewecufive Funchions Assessment =

Family Vizws B Shrengite ond Dificulies Guesfiornare [2DG}
Behoniour Frequency Count

A specific area of need hos been idenfified and
there & o need for further assesment ond intenenfion

l

Domain specific assessments

Reoding fwriting,’ Including functional in development n cdevelopment

= Zdls regulofion, social
Amemments | solk and welbeing
and reslience.




INITIAL ASSESSMENT STAGE

DOMAIN ASSESSMENT STAGE

R2i SEND Groduated Response Toolkit

Il

[ - L %
Inifial Concems Assessment | 1
b e
 \
L=aming Emdiranment Developmenta Evdrenment f Y
Aspaszmert Agmaczmernt r [y
W Wimws About Schaol | e

Exzcutive Funcliors Amesment W/ )
Farmily Views & Hrengths ond Difficullies Guestionnaire [S04G]) = By
Behaviour Freguency Count

A speciiic arsa of ne=d har beanidenfified ond
there is o need for further ossessment ond indersenfion

= Sk regubation, sociol
Azsemments | skls and wellbeing
ard reslence.




HOW DO THE R21 RESOURCES FIT WITH LST WORK?

The R2i Cognition and Learning domain resources are about empowering schools
to carry out early identification and early intervention

The resources are there to support schools SEN support response before they
contact agencies

Enable schools to intervene early, and when needed, will support the provision
of useful information for which LST can build on, and/or help schools to analyse

Universal School SEN
provision Support



COGNITION &
LEARNING TOOLKIT




HAYWOOD'S MODEL OF LEARNING (2010)

Expressed
ability
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WHAT IS MATHS?




THE ESSENTIALS OF NUMERACY FOR ALL
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Start here

HIERARCHICAL
ORDER OF
“LEVELS OF MATHS”

file:///C:/Users/sgrayb /Downloads/Sharm
a's%20Hierachy%20(2).pdf



file:///C:/Users/sgrayb/Downloads/Sharma's Hierachy (2).pdf

WHAT 1S MATHS?



R2i SEND Grodualed Response Toolkit

R2i SEND GRADUATED RESPONSE

MATHS ASSESSMENT
PROCESS o |/

intervention to support these
needs before moving on

If limited concept skills are
. identified, implement
Maths Concept Assessment intervention to support these
needs before moving on

Maths Procedure Assessment
Maths Language Assessment
Visual-spatial skills Assessment




Maths Guidelines — How to use the resources

Infreduction

You hawe come to this seclion because you fe=l that the young person is expenencing maths
difficulties. In this section we wil cutline what Maths is and the core component skills that underpin
maths abiity. Ve then introducs the assessment of these underpinning skills to help you to explors
the yaung person's areas of strength and needs. Finally, we provide a3 helpful intervention pack to
provide ideas sround the strategies and support you may want to put in place based an your
analysis.

What is Maths?

Maths competencs relies on a complex intenplay of multipls skill arsas. Whers there are difficulies
in aspects of these skill ar=as, children can struggle to achisve &t maths, and motivation csn start
o decresse. Thersfore it is essentisl that the core underpinning skills are securs, and that, whers
difficulties exist, an in-depth understanding is obtained about the nature and root of any difficulty.

Diomiain skills and knowiedae
Mathernatical performance is made wp of three broad skills areas as given below; for m-depth

explanation of esch area, see ‘A2 Guide fo Understanding Maths

=« Concept. This iz "Mumber sense” which is the basic understanding of the concept of number;
it includes: counting skills, numernical language, and relationships between numbers (including
understanding patiems and sequences). This undempins the development of problem-solving
skills and the use of matherraticsl operafions and procedurss.

= Procedure. This is the sbility 1o use lesmt mathematical knowledge:
o Retfrizval and use of arithmetic facts from long term mernany.
o Understanding and execution of lesmt procedures for solving anthmetical problems.

= Language. Learning and using mathematical vocsbulary and languags. This includes
lzarning and understanding the languags for signs, symhaols and shapes.

Cognitive Processes

The skills aress abowe rely on, and link fo. key copnitve skills and processes, e

= Emecutive functions. All three components of the executive functions sre fundamental to
effective maths perfonmance, Le. working memaory, inhibitory control, and cognitive flexibility.
in addition o

= Processing skills including visual spatial processing skills, and especilly in relation to
Space, shape, and messure.

Cither imporfant cognitive processes for maths competence, include
Memaory skills (i.e. shor-term and lang-termn memany); reasoning skllls (such as sequentisl and
logical thinking); and Problem-solving skills.

Motivation

Being motivated to leam is key for being engaged in the leaming arsa. Maotivation arisss from
successfl experisncas af the l=arning areas which leads to consequent self-efficacy for maths, ses
below fior further :planation.

How we assess Maths

The assessments prowided here enable the user to focus in on the young person’s key strength and
difficulties in the underginning component maths skills. First, print off the "R2r Misths skils
Assessment Resulfs Surmmary Shest’ so that you can track progress of the assessments.
Motivation and strong nurnber sens= (conceot) will underpin maths performance, so these should
be done first. For the last thres sssessments, you may need to do all of these, or may focus on one
ifthers is a suspected difficulty around, for @@mple, Maths languape. M.B. For each of the Maths
skill ssessments we have created sssocisted resource packs to support their use —these are found
on the R2i Website sfter the associsted assessment.
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Supporied Comenation to Explomn Student's
Pgiivanon lor Maths

Plan, Do, Review

Once you have reviewed and snalysed the asssssment data and devsloped idess of what
companent skils the young person nesds support in developing, you can review the strategy list at
the end of =ach sssessment to select relevant strategies.  The identified targets and chosen
strategies should then be added to the "R Plan-do-review Target Tracker Template' so that
progress and outcomes can be tracked.

Links to addifional resources

Mumeracy probes | sssessment

Mational centre for excellance in teaching Msths
hétps:inrich maths. orpfrontpage

hitps: s nationalnurmerscy. om. uklessentials-rmeracy

[X]

Summary of Component Skills of Maths

*  Lamguage.

= [Fead &wrile numbers

= Eign B symbol
= Language

Domain

Proosdurs.
= Use of knowisdge of mathematical cperaions

recognitian
In conlest of maths

knowledge /=kills

Motivation

otivation for Mathe, sdces from:

#  Being comloriabie with namber and wiling
o sobve problems with number and data

#  Befefioey and sef-confidence in readon
i miaite

s Bucoessiyl and positve esperences of
rratnes s ing

Processes

Coonifive progsceee for Mathe

= Ewmouive funciions
= Visuospalial prooessing of space, shags

and M une

Mamany
* Reasoning skils
=  Pmblem soiving skdls

(X}




MATHS SKILLS
SUMMARY SHEET

Maths 5kills Summary Sheet
This sheed shoukd be prinded o and used 1o rack results of your sssesements with the

child'ypaurg panson.

Chilld: -

E. Flzase ensure that pou have compdeted the hasellne 2Eecsments (and imolemeniod
and reviewsd any sirafegies] fram the EEND foodkl befiors exploring readimg neeos.

Anpecoment Comnplatad
nilial EoMoE MS SELEEEmEE YealNo
D ioprnenial eraimnmien &6 sessment FesiNo
Learning emircnmant assessmen FesMo
Bty wiiras aboul school FeaiMn
Family wews queshionnane & SO0 YealNo
Execuiive Funciion Assessmant FesiMo
Fraquency Cound ‘YesiMo

Comporent Area Aub.component &rea Yot | Ho
% the young person able o ullise Ther working memang
affecivel?

Dhcazs 1 youing pirsan hove Tunetianing inmeiany conin?

Dioezss 1his woUNQ pEresn hove Tunctaning cognitie fesisley?

5 the young person molivabed o engage wikh Maths?

Maths Conoept skills:

Magnitude

Keaningioounting

Riferents

‘Mone of less’ conoeplis

Relaicnships

Maths Proosdurs Eibc:

Uksiz ol miathenatioal operations

Mathe Languags knowiadgs:

Fieiaed & wrilE numses

Sign & symbol mecognilon

Lanquags in conlest of maths

Mathe Vicupspatisl Knowled gaickill:

Funciioning visuospaikal skils for space. shape, & measua?




Eal
Generic Core Assessment - Executive Function Checklist

Ewpoutive Funchion (EF) Skl are generally wiewed as three core skils, all of which are furdamental for an
inchwidual 1o b an effective leamer, These are: Waorking Mamsany (Being able to held information in mind
ani while wsing or manipulating the information, sudh as inmental maths; working memaory & akeo Important
for supporting inhibitory contnol); Cognitive Flexdbility |ability to change perspectives or approaches toa
probdern; and, flexib by ad|usting bo new cemands, priorites, or nubes, such 2s when switching bereeen @sks|;
and Inhibitory Comtrod {being able to igrone (intemal and esternal) dstractions in onder to maintain focus;
and being able to inhibit impulses and control of one's behasiour, which is mporant o regulate emotions).
Theesie core exsoutive funchions underpin higher bevel exeoutive shills such 28 reasoning, probdem sohdng,
planning and crganising {Diamand, 30127,

Difficulties with EF skills an lead to chicren cisplaying behavowr that an be misinterpretec, eg. as
disruptive bebaviour.  For example, children wha have difficulty staying on task may esperienoe working
memary difficulties; children wio shout out in clss, may strugg e with inhibibony conbrod; and children whao
become vpsetin the face of being told Mo’ may Fase diffiouities in the anea of cognibive fewdbilivy. Therefone,
it ks important to unpick behaslour in relation to EF in onder that relesant strategies can be used o support

the young persan.

ASSEEETET What ks &? Hiorw it waorks What it can tell
nams yaou
Expcutive & checklist to help you | Answer cach item by circling elther | 1t can kelp you
Fumction {EF] | assess a young person’s | yesarno. Consioder your responses | idenkify bory
Ohecklist' ahilks across the three key EF | by following the analysis guidance | esecutie  funciion

areas for which the
YOUNE PErsan may
Cansider picking thres key prionty | fesc support 1o
items 1o suppart the young person | develop i order
Thee chedalist complments | in deweloping and  refer 1o the that they can better

areas of working memory, | atthe end of the checkist.
inFibitory  conrol  and
cagnitive flesibility.

indarmation gathered in the | strategy recommendations at the | access lzarming
ritlal Concems drecidist erid of the dooumnesit for ideas. actihihe.
Studend: Cade comgpbatad:
Sghonl: Complesed by
{staff namie):
WORKING MEMKDRY
Doazs Ehie young perscn often appear 6 nat pes atlention %o dassieem et oMk S —
i e b 7
Doezs the young person find it diffioult to follow 2 (or more)-sbep Instnocbones? Or ash to hawe
Instruchons repeaben? FesfMNo

A

Do the young person requine frecwent adult prom plirg o stay on xck? Yes/Mo
Do Lhe: young person jargel what they ane ooing halfway ERrough a @sky Yes/ND
f zert to calkect something from amather chssroom wauld the woung person forget what

thizy hasse ke sent far? Yes'Mo
3 thie shudent show to process indarmation, &4 do they ke time o think of a response Yes'Mo
Decs bhie young person struggle to remember things? &nd/for Bring necessany materials to,

fram and about school, such as penmiszion slips, hamawark, PE kit, lunch money, coat ebe. Yes/Mo

Doecs bhi young person struggle to peneralise learming bo new siuations? YesfMo
Does: the young person struggle to switch tsksfactivbes? FesMo
Doacs: bhi young person get wpset in response bao the unespected ? (eg. changes in noutines,

being told "Mo', disappoinimenis) fesfMo
Does: the young person find it diffioult to come wp with allemative ways of sohdng a

problem, or get stuck on one way of soling a problem? YesfMo
{Tack initiation) Does the poung person requine prompts to begin a @skfactivity even whan

thiy appear interested by the task/activiby? YesiMo
i\ Tach mitiation] is the poasg Sersos dlom b respond 1o nabuctens b el stirted &5 tasks? ——

(564" Does the young persan strugghe bo maintain attention an task, or kase foous? Yes'Mo

{sa) Does the WOUNE person Ealk: v biseantiy in the middhe of morking on a screte 1ask, such is es/Mo

FRCT N

(5A]) Is the yousg parson efen drasn o0 taiks By armall o B2 ra cens |eg. axtemal sights asd fes/Mo

sdnds, & ntdrnal: thoughts, dispd raa=i)

(5A) Do s yaung peren tand o saed 1o S ramindad 1e par Back s werk? fes/Mo

{RI}® Does the woung person getup from their seat to retrieve iters e g- sharpener) even Yes/Mo

whan they have been told not o7

{RI} Does the young person bend 1o @lk over peers when offedng regponses in beacher

directed actiity? fEs'No

{RI} Doas the woung person fing it difficult towalt their tum? Yes/Mo
s’ Mo

(k] Dok thar yeung persen often gives & quide enswar and thees change 2%

{Al} Does the youn g person shout arswers out, o Bl out Inappropriate commeens? T

{Rl} Does the young person strugghe to stop what they are doing when askeo? FEs Mo

"E2 = Bysdnined oifendlan; B = response inhibiiian



A
Analysis of Executive Function Checklist Besults

Revienw the number of Yes' answers for sach item. Several “Yes” answers may indicate a specific
difficulty in the correspanding CF area. Corsider if the area of diffculty interferes with the student’s

access bo lesrming and support the young person's desslapment accordingly: suggested strategiss

for esach area are given below,

N.B. If the child & showing difficulties scross multiple areas of the ‘cognitive fechility” section,
AHD sheres difficulties with social mmmunication and sodal interaction, contact the 50 teamn for
advios: email SutismTesmi@noattinghamcity gov.uk or call 0115 876 5311

Suggested strategies

Brostde OFF ebra time to process informrakian inthe classroom
situation.

Chunk instructions to the task / provde step by step
irestructians that are one part.

dit the end of an activity or leaming sesions, the shudent rmay
benedit from a bnef review about what has just been
completed. 1t need anly take a few minutes, which can help
tha VP retain the indormation in kong berm memong 2 well as
ke assockbions and brks between (deas, reflect onoand
abeort what they have just leamed.,

Teachh OW® o use pictures or draesings o remind
versel ffhimaedf of things. The rain thing & to male it fun.
Maks the tak less cerancing: Recuce the amount of
irdormation the student will have to remember (freeing up
prooessing space|. Make it mone meaningfulf/familiar (allosing
the student o rely on what she aready bnows o free up
space]. Break cown tasks to rrake them simpler.

Reprat information - repeat what is important - sther you or
someone dse in the dass |e.g- a partner].

Use memory akds — wal chams, writing frames, word lises,
counters, abarus _.. angthing that takes the load off che
shucent.

Help the shudent help themselves - encourage the studendt bo
self-monitor haw they'ne doing et ther now it's Ok to
forget.  Emcourage the vse of strategies like rehoarsal
{repeating something ower and pwer incyour head) and asking
for help.

a  Use of social stories 1o address sibuations whene the dhild

Is pregictably inflesble. For more information see

. theegrayrenkre org

Giwe children chaoes tohelp the feel incontrol

Use wisual timetables

Madel adapting to charge

Giwe children advance wanning when things are going to

thange; provide acwance warming of what is coming next

a  Reduce the novelby af the stuation by rot introducing a
lat of change all at cnoe

= Keep to schedules and routines where possible

& Give the dhill a soipt for handling tree sibuation, and
refiarse the sibuation in advaroe

#  Reduce the complesty of the task — break tasks down ba
oni step at a e

#  Teach self-talk technigues through modedling, rarration

a  Scaffold collaborative leaming tasks

‘Flewible’ thinking skills may ke enhanced through:
taking part in Organised spart; beam sport
Logic & reasoning games & purdes

Dancing

Chass

Leam muskcal instrument

Theatre/Drama

=  Poskkak review and aralysis

Task Initiation Strategies

#  Hawe cquipment reacy for the children before the start of a
tash.
Giwe children rewards.
Madel starting tashs, praise a child that has dready started
tive Eask as an example.
Use af timers.

= LUse of ‘reacy, steady, go'.
Giwe werbal and vsial cues.
Helpirg the child with the first part of the task to get them
started.

#  Hawe the dhld spedfy when they will start the task [e.g.
homeswark) or decide haow they will be cued to start.

#  Break owerwhelming fasks into smaller mare manageable
pleces.




[Maths Conversation

CHILD VERSION
YoUng parson's Tate:
nama:
EEBEEE0T NEME: Echoal:

1. View of school

what do you think of school?

2

-
pH
e
s

r ®
Lo

Wit are you good 217 What do you like doing?

&,

—

Wt dio yau §nd trido?

2. View of Maths

¥ =03 %5
RGAE

‘Whiat do youw like about maths?

‘Why da you think we need (o leam mathes?

3. Maths confidence

What typs of maths lessons are the aasleatide you prafer? And why?

L3

for exampie, I8 3) or B) me samies?
a =
or

bj Rebecca has Mve bals and Jesarest N33 four bais. How many bavs oo mhey have
sifogether?

What thinge you do And tricky in matha?

()

4. Yourself as a maths learner

‘Where would you gt yourself on a rating scale for maths, whene 7 leve maths’ is & 10 and
I e maths’ is at 17

How abour for b good you are &t maths, whene 10 & very good?

Why thara?

‘Where would you ke 1o be, and what would help you mose up?



2. Mew of maths
What do you like shout matna? Note any benswiours INDICSANG CVSCOMIGIT £.. O the studant
iook away, fode with hands, and Sppear wsomisraie?

Encoursge the child fo Mk Sbout S5pects of maths they Mink they can o, 25 Numeers,
counting. 2oing. graghs. This 15 & good siaming poit fo buid conffdence and for the siudent o
BNgage in S55E55ment)

Whiy 0o you think wa need to leam mathe?
Frobe: Ahaf goes Me siudent see 55 the puvposs of maths? Can they think of sreas of el ife
wihare thay rse maths skiVs? How might they psa mams n e futore?

‘What type of matha lessons are the easlestido you prefer? And why 7

E . ty0e Or feaching (SMal groups’ 1-1/ Qroups SWay TOom ie CEass i Ihe main ciass) and
Iopic, B.g. geomedry, Shapes, SOOMON SLMS, Word prodlams efc.; for exsmpig, is 8] or b) the
aa5ies?

3. Maths confidence

Ars there any things you find tricky In Maths?

Approach SEnStVEly 50 35 not fo disness the Sugent.

ANe MEre 3Ny PAMCUET AMESS I8 SIUENT IVSINES, 2.0 REng [0 WOrK (NS our 7 your fead?
aoing, SUSTESING, aTWsion, MOKPWCEIN, BMas fahle, money, decmais, FEclions?

4. Wiew of salf a8 maths learmer

50, you've put yourself hera. Why | that?

‘Whare would you want fo ba?

AN Wia! DU hel / nesd iT Change 1o hep you MOWE IOWards me hgher numper?

5. Usa of sfretagles
Do you a8k for halp when you need 17 F No' why not?

How does the teacher /adult help you? Does the feacher, sOull SHOW JoU what fo o,
e exiTE EXpEnaton T

‘What things do you uee to help you with methe? E.g. wnf cubes, number ine e, Doss
the student fesi conflaent Lsing (he resaurses? Eg. Same chiviren aant Angw fow 10 LEe 5
100 SQUane Snd number ines

‘What would you ke to have to help you get betier at Matha?

Analysis of maths conversation guestionnaire

Bems  Fomn [ Cuestions 1o Ak TEsions 10 Guds Flannng of Mes Sieps
Crupstionnasine
Wathis Woilwation & Intarest How can yau NCTease mathe modvaton

What pars of malks = the sludert
irtarasied and motivabed towards? What
does the student see g the pupose of
raths?

Waihis compelence end configence |
In which lessons doss the student find
rraaths powieat?

What's different about the t=aching
approach during thess kssons (2g
=mall groups, one=to-one suppar)?
‘What's different about $ie tpes of
rmaaths the student is being asked to da?

W3t are the BENdent 8 percepions of |
thelr ability In mathe, and how much
thay lke [E7

How does the student fesl about their
maaths skils?

‘Whart de they fesl their strengihsinesds
ana?

Hirw' close are they 1o their ideal?

Mre thay warried abaout Matbe and fearul

af gatting it wrong?

Whial slrategles O0=s te eU0ant Use, | Whal  BlLdent swaiegles  can  you

and they think would help them?
What  slaleges  doss  the  shudert
curerthy usa®

What changes does the student think
they need 1o make whan maths?

‘Whart ather changes da they think would
help F:iem?

Do you need 1o increase the student’s maths
rotivadon? I so, how will you do this?
Do you need to explors a wider vaniety of
maths  aciiilies and how  these  ans
presented  (eg.  pracical,  exploratory,
wirkshests, linkediembedded in lopics of
imerest (e.g. foatbal scores]?
Do you meed o highlight the  different
purpezss of mathe and how they ane usshl
in ar eenyay Bres (for exampls make this
real for the particudar student and ther
interesis)?

ELT3] 5 ] g
confldence?
How can wou provide more af  thess
apparunities and supponts acnoss lessans T

| HOW Can you sUpport the siinant & vew |
of thampelves ag a mathe studant?

Do you nesad b axpand the shudents view of
whal it means o be goad at maths? Hoe wil
you da this?

Do you reed 1o shaw themn esidence af their
shilltoalabivale ther successes i support
their maths self-eficasy?

Implamant?
Allowing student 1o talk aboul e changes
they can make and then scioning any ather
sugpastians they make shoukd suppart both
shill develspment and maths mobivation,
such that the student will fzel they have bean
listeried to and bave incresssd cwnership of

any strabagies put in place.




R2i SEND Grodualed Response Toolkit

R2i SEND GRADUATED RESPONSE

MATHS ASSESSMENT

intervention to support these
needs before moving on

If limited concept skills are
identified, implement
Maths Concept Assessment i tervention to support these
needs before moving on

Maths Procedure Assessment
Maths Language Assessment
Visual-spatial skills Assessment




CONCEPT: BASIC UNDERSTANDING OF NUMBER

Number Magnitude
Meaning /Counting
Number Referents
Concepts of more and less

Number Relationships



1. Number Magnitude

Subitising

Primary  school children (K51
upwards) should be able to subitise
up 4-5 items e.g. instantly recognise
the size of a quantity without counting.

Three-year-olds can subitise 3 items,
and 4-year-olds can recognise 5 dots
on the side of a dice. Difficulties with
Subifising suggest poor number
Sense

Resources
+« Resource card 1 Subitising
Dot cards

« Counters and a piece of
large paper or cloth

hittps: ffwanw twinkl. co.uk)

Subitising Example Activities

Cards: show the child a card, one at a time for a few seconds.
Ise Dot Cards — selection of 6 cards showing random dots

Q How many dots?

Counters: start by showing the child two counters, cover with a sheet of paper or cloth. Group counters in 2.3,4,5,6.7, in
separate containers so child does not see adult counting the counters out
Q How many counters do you think there are? How many counters did you see?

.

Comparisons

Understanding comparisons between
different magnitudes, eq. 12 is
greater than 10.

Comparison Activities

il When shown a group of objects can the child recognise which has more and less? Give a child two boxes and
explain one has 5 sweets in and the other has 3 sweets in.

- Which box would they pick fo keep and why#
- Does the chifd recognise If one move is added that the size of the group is larger?
- Does the child see that if an object is one less their size of the group is amaller?

%]




2. Meaning/Counting

Recitation

Recitation is the leamning of the numbers names and
reciting them in sequence.

Children need to know number names, initially to
five, then ten, and extending to larger numbers,
including crossing boundaries 1920 and 29/30.

Recitation/oral counting activities

Q. How far to do you think you can count up to?
Ask the child to count in 1°s as far as they can.
Can they start from any given number?

One to one comespondence

Leaming to synchronise each number name with
one object counted.

One to one correspondence activities
Provide the child with a range of opportunities to count, e.g.:

« Counting things of different sizes helps children focus on the numerosity of the count. E.g.
How many children sitting on the carpet or lining up
* counting things that can't be seen, such as sounds, actions e.g. Clap hands, tap a drum,
» counting things that cannot be moved, such as pictures on a screen, birds at the bird table, faces on a
shape

Cardinality

Understanding that the last number in a set
represents the quantity in the group

Children need the opportunity to count out or ‘give’ a
number of things from a larger group, not just to
count the number that are there. This is to support

Cardinality activities

E.g. Count these shells carefully. How could you make sure that you have counted them correctly?
Maw, count out 9 items from the group (e.g. of 12 items)
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Guidelines for analysis of CONCEPT assessments

See considerations below when reviewing the responses from the child as explanations for a child’s difficulties with specific assessment tasks

above.

|Subitising task. Does the child experience a lack of connection between counting as an activity and the realisation this procedure represents a

quantity ?

Comparison task

+ Comparing numbers involves knowing which numbers are worth more or less than each other. This depends on 1, understanding cardinal
values of numbers, and 2, knowing that the later counting numbers are worth more (because the next number is always one more).
+ Difficulties might arise due to the child not comparing the numerosity of the group but instead considering the group in terms of size of

objects e.g. four dinosaurs in comparison to five counters.
+ Does the child know what the next number is in the number line?

Estimation task. s the child able to consider the context in their estimations? That is, giving a larger number that the initial number involved,
e.q. ‘There are 5 sweets in this box and then | add 3 more sweets, how many do you think there are? The child guesses there are 4 sweets in

total.

Counting skills task
+ Does the child have working memory difficulties, and/or short-term and long-term memory difficultia=?
s Has the child had sufficient time (in relation to their individual capabilities) to develop and practic

Recitation difficulties may arise if the child mis-hears / confuses the numbers such as the teens with t
with 30 and 50.

_|_

Strategies to support development of CONCEPT skills

Area
targeted

Suggested interventions

Subitising

Issues with subitising, i.e. instantly recognise a group that contains up to four, then five, in a range of way
fingers, dice, random arrangement:

Create spatial patterns e.g. line, dice pattern to develop child awareness

Present opportunities for children to see and make arrangements of a range of manipulatives/objects, -
as dice patterns and be encouraged to say the quantity represented.

Children also need opportunities to recognise objects (up to five) when they are not in the ‘regular’
arrangement, e.g. small handfuls of objects

Encourage children to show fingers e.g. show me five, show me three (provide visual image of fingers
zero —closed fist- up to ten fingers)

using numeral dice in games; matching numerals with varied groups of things

Estimation
skills

MNumbers that can be checked by counting,
Guessing then counting the number of counters or children in a group; pencils in the pot, objects in a h




PRO c E D U RE: ABILITY TO USE LEARNT MATHEMATICAL KNOWLEDGE

Mathematical Operations

Addition and subtraction

Multiplication and Division



Mathematical Operations

Competence with simple numerical
operations, ie + - x +

Addition and subtraction
Children need to know how to break
larger number into smaller numbers.

Resources
Resource card 10 and 11

Suggested Operations Activity

Addition
- Can you count one more, two more?
- Sand one more is?
- 15 and one more is?
- 29and one more is?
Show number cards Q Can you do this
- hHl= 1241=, 2041=

Subtraction
- Can you count one less, two less
- 8and1lessis?
- 13 and 1 less is?
- 3 and one less is?
Show number cards Q

- 124= Multiplication and Division
Children should understand

multiplication and division are inverse

operations

Resources

Resource cards 12 and 13
(Inverse statements)

Resource card 14

(Word Problam Card multiplication)
Resource card 15

(Word Problem Division)

Multiplication & Division Example Activities

Q. Which tables do you know 2's, 5's 107
Q. How do you think you work out the 4's times table?

Use 10 counters and show me how
Q. Can you use the counters and show me how would you make 2x57
Q. Spilit the counters into two groups. .. etc.
Q. Use the counters to make 3x2
Q. Can you make 2x3

Show Word problem card.
Ajay, Sam, and Kemi have 4 conkers each (then expand for four people).

@
v

How many conkers do they have altogether?

Show them the Monkey card

20 bananas and four monkeys.




tesource cand 10

Mumber Operations Inverse statements resource card 12 and 13

Ajay, 5am and Kemi have 4 conkers each
— Qlf3x2=6then6+3=12 26

How many conkers do they have aliogether?

Qlf5x2=2then10+5=

How many will they altogether if Lucy joins the group?
How do you know?

B49= | 17+2= 2942 =

11 Number & Twio Less ion cards

8-2=

Number Operafion Word problem Division resource card 15

There are 20 bananas and four monkeys,

Q. What could you do so each monkey gets
the same number of bananas?

2845

L

MATHS PROCEDURE RESOURCE PACK
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Guidelines for analysis of PROCEDURE assessments

Children may experience difficulty with successfully completing these assessments due to a range of reasons:

Addition and subtraction
» Not knowing where to start counting from. For example, when asked to count ‘one more from 13" the child may say 15" due to thinking
they need to start counting from the next number, i.e. in this example from 14 rather than 13.
# Recognising guantities- Subitising.
s Lack of knowledge of the ‘sight facts’ of numbers 5 and 10, e.g. number bonds to 10.
Weak retention and recall of a visual cluster, auditory numeral, and symbol as a number.
Being able to compose /decompose, such as breaking larger number into smaller numbers.

Multiplication and Division

s Difficulties may arize with division if multiplication is not fully understood.

»  Children not understanding that multiplication and division are inverse operations

# Using manipulatives to demonstrate their understanding of multiplication and division e.g. being unable to group counters or present as
an array.

» Not understanding the commutative and associative properties of multiplication, i.e. Commutative property of multiplication: Changing the
order of factors does not change the product. For example, 4 = 3 =3 = 4 4 \times 3 = 3 \times 4 4=3=3=44, times, 3, equals, 3, times, 4
Associative property of multiplication: Changing the grouping of factors does not change the product (cited from
hitpsfwww. khanacademy. org/ma f -all -arith- jes-of-

multiplication#: ~text=Commutative %

. Retrieved from website on 11.03.20)
+ Children may continue to use fingers to answer multiplication and division questions which migh
strategies, use of materials or a combination of both. Concrete, pictorial, and abstract method w

Strategies to support development of PROCEDU

Suggested Interventions

mns [

Count forward and back by 1, 2 and 10 starting from &
Recognise quantities without counting of a least ten it
Teach sight facts of numbers, 5 and 10.

Use base 10 frames.

Use repeated addition, groups of, an array and the
properties of multiplication.

Using manipulatives such as Cuisenaire rods for |
rectangle.




LAN GUAGE: USING MATHEMATICAL VOCABULARY AND LANGUAGE

Use of Mathematical language
Ability to read and write numbers
Sign and symbol recognition
Language in the context of Maths

Knowledge of spatial language



Use of Mathematical language

Ability to read and write numbers

Activity
Adult says number can child write number
« PMatch picture of visual clusters — to numeral 20 and beyond
« (Can child read numbers 1 -20, 50 100

Sign and symbol recognition

Resources

Activity
Show child flash cards of signs and symbols (Use the symbols +, -, x, =and =)
» Ask child to say what each one means
»  Ask child to write each symbaol
» Provide child with a range of problems using the Signs and Symbaol recognition.




v2=7 17>2  2.2=4 8:2=1 1x2=2 31<29 ...

MATHS LANGUAGE RESOURCE PACK
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Guidelines for analysis LANGUAGE assessments

The child may experience difficulties with the assessments due to a range of factors, for example:

Read and write numbers assessment
« Difficulties with recall the numeral representation for a given number from leng term memory.
Auditory discrimination difficulties, such as not being able to hear and differentiate between number names.
Fine motor difficulties with formation of number.
Poor visuo-spatial skills.
Poor memory to retain and recall all the steps required to complete a multi -step problem e.g. with place value child needs to understand
place value, and the principle of exchange before formally recording the answer.

Signs and symbols assessment
« Communicating ideas and justifying arguments using mathematical symbols, diagrams, images, or language.
o Understanding how to use models and images and practical equipment.
« Difficulties with spatial language, such as understanding positional language.

Language in the context of Maths assessment
o Difficulty with correctly interpreting questions
+ Difficulty with identifying and understanding the keywords
o Not knowing how to use sentence starters or words such as ‘therefore’, ‘because’, ‘then’ and 'so’ that you want children to use in their
replies so that they make use of the language of reasoning
s Difficulty with verbally communicating their ideas to others

Strategies to support development of mathematical LANGUAGE skills

Area Targeted

Suggested interventions

Ability to read
and write
numbers

Provide children with number lines, number pattems to consolidate the visual representation with the audtory
Provide opportunities for children to praciice this skill and extend their knowledge with a variety of objects m
pencils with number 5 matching 5 cars with five' word, matching 5 balls with domino 5.

Provide opportunities for children to frace over numbers from large to smaller to form fluency of written numbe
Record number sentences and explain what the signs and numbers mean for all four operations write number s
and explain what the strategies used e.g. division is the inverse of mulfiplication

Sign and symbol

| rarnnnition |

Provide problems using the correct and incorrect signs and symbals can the children sort these and exp
reasoning.

nsinn im dhale -



VISU OSPATIAL. SKILLS IN RELATION TO WORKING WITH SPACE, SHAPE, AND MEASURE

Visuvospatial Knowledge

Space and Shape (understanding relationships between )

Measure (comparatives)



- Show me the pentagon.
- How do you know?

>
DRV

Which two shapes have more than & edges?

J

r
P
P

; S

Note the pupils’ answers
- Record pupil answers as the pupil says them e g. 'pointy bits at the end' vertices/corners, sides /edges,
and faces
- Does the pupil count the sides or recognise the shape quickly?
- Does the pupil attempt to count the edges? Is the pupil able to visualise the edges?




Visuospaiial shape and space resource Which two shapes have more than 8 edges?

- Show me the pentagon.

- How do you know? ﬁ @

DY, ® 7

MATHS VISUOSPATIAL SKILLS RESOURCE PACK |



Guidelines for analysis of VISUOSPATIAL skills assessment

Analysis of shape and space

The area of shape and space involve developing visualisation skills and understanding relationships between shape and space, such as
combining shapes. Children need explicit and structured activities to develop these skills, which will underpin aspects of mathematical thinking
(https:/fwww.ncetm.org.uk/, 2018)

Pupils may have difficulty with:

Describing the shape by their properties
Recognising shapes defined by their orientation e.g. thinking that squares are only squares when the bottom is horizontal
selecting and rotating shapes to fit into a given space

Using positional vocabulary,
Recognising that shapes in different orientations are still the same shape
Selecting shapes for a particular purpose

The test administrator should look for evidence of difficulties with the above aspects and can then refer fo the intervention section of this toolkit
for prompts of how the child can be helped.

Strategies to support development of mathematical VISUQ SPATIAL skills

(The majonty of strategies have been taken from hitps:fwww.ncetm.org.ukf, Dec 2018)

Area Targeted Suggested interventions

developing shape | Provide pupils with a range of construction opportunities with structured and unstructured materials, .g.
awareness « Designing a plan for a garden or play area, using a small tray with sand, twigs, building bricks, setc.
through Drawing or making a simple map of a route with ‘landmarks’, e.g. houses and trees.

construction Following a simple map of an excursion.

Use stories as a prompt for creating representations, e.g. building a house for the three bears.
Making pictures with found materials, as well as structured shapes and blocks.

Representing
spatial
relationships

Provide lots of opportunities for children to describe things being ‘'in front of, “behind’, ‘on top of &
consider objects from different perspectives.




R2| Plan-do-review tracker template for targeted domain skills (Maths Example)

This tracker should be used to track progress of selected developmental targsts. Thres targets are ideal for working on with the young person.
[_, See below for guidelines for completion of the fracker,

Name of child/ young person (CYF): Class: Staff member: REVIEW DATE:
Area targeted Current skill level Next step targeted skill Intervention / strategy e ‘:F*E Progress made at review
CIVENneass B
for [What the young persan can do Imaake SVLART) ltarget dirscily the skill to of iplgoy., date/ comments
development independentiy] imgrove) 0-3

2.0, «SSma 10 1SaIm subifise 0= na imgact

e.g. subitising skdlls | =g, Seemais unable to subitise up to 3 objec s=fu¥ impact

1.

2,

3
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Cognition and Learning Toolkit

COGNITION AND
WEBSITE LEARNING TOOLKIT

Links

+ Reading Resources
* Writing Resources
* Maths Resources



EMBEDDING ACROSS SCHOOL

How will you cascade to your teams and staff?

Staff Meeting?
Case study child / children
Support from us

Your own systems



QUESTIONS OR
COMMENTS?




R21 CONTACTS

Follow us on Twitter!

@R2i_Development

R2i inbox
R2i@nottinghamcity.gov.uk

Website

WWW.I2i.0rg.uk



mailto:R2i@nottinghamcity.gov.uk
http://www.r2i.org.uk/
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