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MathsHUBS Improving childven's }[/Mency, um/em‘fﬂmﬁnj/ and application in place value to

Enigma

develop number sense
Ll

Kents Hill School: An Infant Schoolin Milton 7<634ney

Aims of the piﬂg]’ecz‘

t A m@’ecz‘ leadler, Mef/e[y/) and increase my own un/m’fﬂmﬁ'@ of f/uency and number sense to
support the school in imforoving outcomes forall pu/n’ﬁz
2, Toincrease childven’s f/uency m /J/ﬂce value and number sense @ imp/emenfiiy extra sessions in

the week to understand, /;mcﬁye and. app@ skills in pﬁ'ﬁ[e:ﬂenf contexts,

Why 9 chose this area?

With the introduction of the new National Curviculum there Is greater emﬁﬁm‘iy on the need for f/uency,
reasoning and, proé/em J'M/inﬂ, With this in mind, 9 feel that f/uenqy in p/ace value and number sense is
fundamental in children’s [rrogression and /eue/opmenf as mathematicians, The school is in the emﬂ@
yf@ey 0f ﬁéue/aﬁinﬂ the new curviculum and some work has ﬂﬁﬂem@ taken /9/&:06 m’;’nﬂ ?/ay/bcé and
Cockburn's comective model (1997), where teachers are ;/eue/opinﬂ the use of J'yméoﬁ', frictures and
images, concrete experience and /ﬂ@uﬁye when feacﬁinj mathematics and mﬁﬁom‘i@ childven in

Mﬂ@'ﬂﬂ ﬂﬂéj
The connective model of
learning mathematics
Symbols
Language + l + Pictures / Images

Context / Concrete Experience

Connective Model 7—/@/0%& Cockburn 1 997

As Maths j'u@'ecf leader 9 want to improue my own J'u@ecf énow/e@e and ﬁe/p our puﬁiﬁ' to //euefop
maths f/uency in each year group, Wﬂvi}’lﬂ extra time each week to feach ﬁ/ﬁme value m’irg the Syméoﬁ',

&nﬂu@e, Actions, Models and images (SLAM) ﬂppromﬁ, linked to the comnective model, will
increase the children’s um/em‘fﬂmﬁ'ry of number and ﬁe?; them make sense and make links in

mathematics, This will in turn imfrrove the outeomes for pupiﬁ' in my school,
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The frroject p[//m consisted of ﬁ/ﬂmnirig and ﬁ/euefopily staff training and coacﬁirg support. This
involved one staff meeting to introduce the importance of f/uency, reasoning and /)méfem J'ofw'ry using
the SLAM appmﬂcﬁ, an opportunity for staff to observe best fractice, fo//owmp observations and
coacﬁi@ opfoortunities, discussions about how to move forward and another staff meeting to further
/éuefoﬁ mathematical| f/uency fﬁmogﬁom‘ the school.

The nexfj'f@e, which ran pam//e/ to the staff fminirig, was to p/&m and imﬁ/emenf three extra 5 minute

maths sessions into the Year One timetable, facm‘z’nﬂ on &[eue/a/)inﬂ children's Mm/em'famﬁ'@ and
ﬂ/opﬁmﬁon of f/uemy in /,v/ace value and number sense.  This involved com‘i/erinﬂ what a fluent Year

One child would look like, the skills fﬁey would need and how 9 would know i][ the prg‘eaf was J'ucceﬁ'fu[

9 also wanted to ask the childven how fﬁey felt about number, before the forofect, so 9 devised a

questionnaire o gauge the childven’s ﬁeﬁ'@f and confidence about maths, pmﬁcu/ﬂr@ number. 9 asked
six childven, of different abilities, hefore and then reﬁem‘e/ this at the end of the project.

Children’s questionnaire ~ start of, [roject

it e o 5 When asked:
S 9. C?H . @9 ) o 6/6 felt confident in maths lessons and when warﬁin‘g with
@ ) 4‘®q] e numbers,

Carfidents — Okay —+ — Nerveusg

o 5/6 felf confident waréinj with numbers to 10 and 20,
o 3/6 folt confident wo;%inj with numbers to 100, 1/6 felt oé@

@.-...Q..4®q]

Gt -+ Crg -+ —» Mo ) and 2/6 felt nervous,

[T s oo et g it o 3/6 /[e/f conﬁ/enf fﬂ/ﬁinﬂ about numbers and 3/6 feﬁ‘ nervous.
_@ . %* N @ q o 2/6flf oﬁ@ when pr'oé/em wfuirg and 476 folt nervous,
- ’ o When asked what we could do to ﬁe/ﬁ, their repﬁex were varied
© @ -+ @Aq ~ give us 100 squares, count slower, ﬁe/ﬁ me count o 100, use
S ﬁyﬁer numbers,

What does a fluent Year One child look fike? What skills do fﬁey have?

Place Value - 'fﬁey can; Tﬁ@ can;
o Tulkabout and compare numbers to 100 o Count, read and write numbers
o Order numbers using the /anju@e of reasoning o Count forwards and hackwards
o Usethe /anﬂu@e of éfgﬂej'f/xma/feff/ 'more than/less than o Counton/hack
®  Give reasons for their answers o Usethe /ﬂnﬂu@ﬂ 0/[ reasoning
o Usea range o][ resources fo reﬂrefenf numbers . Qmﬁzpem@n@ use resources im&gey, mo&/eﬁijofﬁnﬂy

. Canﬁ/en@ use Jyméoﬁ, /aryu@e, actions, model and . .l.’inéfﬁeir [mmir}j
images o Solve ﬁm%m in different contexts using number
o Link their /Eﬂ}"}’li}’lﬂ of /J/ﬂce value and ﬂﬁﬂ{y in ﬁmé/em
yoﬁ/i;zg across the curviculum

How will 9 know 9 have been successful?
o Childven understand and can use mathematical| /ﬂryu@e

o Cﬁiﬂ//r'en can ﬁﬁ/}@ ﬁ/ﬂcé’ Uﬂ/Mé é}’}OW/E&{gﬂ mm/ MM&/EY’J’fﬂMﬁfiﬂﬂ
o Cﬁiﬂ//r'en can 5'0/(/6’ /)m%my Mj'}l}’y /)/ﬁé‘e Uﬂ/Me ﬂi’}ﬁ/ maée sense U][ numéem

o Children ﬁe/ more J'Mccmﬁf/ in their ﬂmminﬂ

e Jean ﬂé‘mz‘ the /aifcﬁ of my lessons as the childven become more confident
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The extra maths sessions focused on ém’/;ﬁ'@ children’s un/m‘fﬂmﬁ’@ of, /J/Me value using the SLAM
aﬁﬁm&zcﬁ, Over a fen week /wm‘aa( the /eﬂrniry activities built up children's um/em‘famﬁnj 0][ numbers fo
100 m‘inﬂ models and imaﬂey, hands on resources, /Mgu@e and’ Jyméoﬁ',

Childven learnt about numbers using straw bundles | 2 2 |
and base ten ez;m’/amem‘, Tﬁey were fmgﬁf to talk I I
about numbers, compare their sizes and use the correct

uoméu/mfy, ‘Tﬁey then ap/;ﬁ'e/ this to games and

activities focusing on two-digit numbers. In these games 6 6
the children ordered numbers, identified the largest or oo o
smmallest numbers and gave reasons for their answers I II -

17 13 |

9 3 21 25

L5 28 37 58

The next J‘féyﬂ involved children w'inﬂ their um/m’fﬂm/i@ af ﬁ/ﬂé’ﬂ value, then /inéinﬂ and aﬁ/)@mﬂ this
when /)/ayi@ games using di different equifment. In these frictures the childven used dice to  generate
numbers and m/em‘i@ who had the /mjgesf or smallest number., Tﬁey then scored pmmﬁ using a tens
frame, where fﬁ@ excﬁﬂnﬂe/ unit cubes for tens rods, This reinforced their learning of tens and units in

different situations,
Tens Units
cn | W
U Y
' i)

By this stage, teachers found that, as childven became more confident, fﬁey were able to ﬁ/an &ﬁﬁ[mn@
in the /ai@ maths sessions. 9f was also noted that the lower acﬁz’eumﬂ children were éecominﬂ more
conﬁ/enf fa/ﬁz’nj about numbers and were w’inﬂ the corvect mathematical uoméu/my when fa/ﬁz‘nj
aloout tens and units, 2l childven had the same expreriences in the extra maths sessions and waréiry in
mixed aéiﬁ@ fpairs also J'upporfe/ the [rrogression of all ﬁupiﬁ‘, ?@ﬁer acﬁieui@ /mpz’ﬁ mppom‘mf others
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expecfﬂﬁom‘ and| peer J‘uppom‘,

As we moved L‘ﬁm@ﬁ the ﬁrg’ecz‘, the children were also fmgﬁf:

o Howto maéty’ofﬁnﬂy fo feﬁreyenf fwo-a@h‘ numbers,

o Howto iﬁél’}ﬁ@ whether groupss of 0@'{301‘5‘ had more or less and give their reasons w@,

o 7o order numbers and exp/m’n their mm’om'@ about how fﬁ@ know,
e 70 say one more and one less than any ﬂﬂ/fm fwow@h‘ number,

e Ty ip/enﬁ@ the missing numbers on a number square and give reasons for their answers,

4

pe&/ their reasoning skills, whilst lower acﬁieuinﬂ puﬁiﬁ' benefitted from ﬁ{gﬁer

All of these were fmyﬁf using the SL’FlMappmﬂcﬁ, First the children were fmyﬁf the new skill using
models and images, m’m@ on the interactive whitehoard. Then, the childven weve able to have pmcﬁm[
experiences using a range of resources in different contexts ?(/Olﬁjj‘iﬂé this, the children were fmyﬁf the
corvect mathematical /””17“”179 and {yméaﬁ: This then enabled them fo aﬁﬁ@ their énow/m@e m

different contexts and aive reasons for their answers

6
T Units Tens Unite
[ lq 0
K i
12
| 1 Z [3
23
Which (s the smallt murber? Which (5 the argest s
Ho can, i hess umbers wsing jitling?

1 | 2|3 I 4 5 I 6|7 I 8 9|10
1" 12 14‘15'15'17‘15 20.
21 25.25.27 30.
31 32 34 35.35.37 38 40.
.41 .42 43 44‘45.45 .47 48 49 50.
[51 |52 [53 |54 55 |56 |57 |58 |59 |60 |
616263 6465 |66 67 68 68|70
71 |72|73 |74 |75 |76 |77 |78 78 | 80
&1 |82 |83 84 85 |86 |7 88 89 | 80

9192 |03 |04 |05 |06 |07 |88 |80 100

Who has more?
How do you know?

Who has less?
How do you know?

The staff training aimed to give teachers a clearer um/em‘famﬁiy of importance of f/uency in number,
rem‘oninﬂ skills and how m‘inﬂ the SLAM appmﬂcﬁ éeneﬁfy children when proé/em J'oﬁ/i@, This
session was followed up @ pmcﬁm/ e;(amﬁ/ef that the teachers could try with their classes. In addition to
this, teachers were able to watch a group) activity fﬁowiry best [ractice in using the SL’?(Mappmmcﬁ,
Teachers were then asked to p/an a group activity to be observed and feedback and caacﬁinﬂ offered as a

1]2/al4s e.e 9 10

.|1 .‘!3i14-16 17 TE.ZU

21|22 23 |24 25|26 27|28 |29 30

31 32.34 35|36 37.39 40

41 42 43 44 .46 47 |48 49 50

51|52 53 54 55|56 |57 |58 |59 60

|61 (62 63 64 &5 |eo I o o0 70
71 72 7475 |7 7778 79 &0

8182 83 84 85|86 87|88 89 90

follow up. This would then lead into a discussion on how to move forward and fed into the next staff

fmim’@, which has not yez‘ taken /,v/ﬂce,
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Enigma

With the introduction of the extra maths sessions in Year One, 9 found that the children were ery@mf
and were focused on their /earni@, Tﬁey were keen to a/J/J@ their /mrm’nﬂ to different activities, games
and proé/em J'Oﬂ/inﬂ, Wor@nj as a whole c/m'y, with all children ﬁaw’nﬂ the same /emﬂninﬂ exﬁem’encey,
benefitted all groups of puﬁiﬁz Childven are using the corvect uoméu/my and most are able to give
reasons for their answers, In maths lessons, teachers are able to ﬁ/an ﬁﬁ'ﬁ[eren@ 50 that more fime is
Jpem/ on the children’s aﬁﬁﬁcaﬁan of skill, rather than the feacﬁi@ of, /)/ace value and more children are
canﬁ/enf ma&iiwaﬁhjy to mﬁﬁom‘ their /woé/em J'oﬁ/inj,

Teachers and feacﬁinﬂ assistants have commented on how the lower acﬁiew'@ pu/u’ﬁ' feel very confident
in the extra sessions and mixed ﬂéiﬁ'@ pair work has enabled all pupiﬁ' to succeed, The /mymye
/éuefaﬁmenf of the childven is noticeabl, ejpecia@ childven /mrm’nﬂ E@ﬁyﬁ as an additional /a@u@e
and adulls use the /Myu//zge of reasoning more ﬁﬂequenf@ when wor@’ry with small groups.

In carrying out the staff training, 9 found that the staff were keen to look at their year grouf) and diseuss
how to move forward with maths in the school. Tﬁey are enthusinstic about the cﬁa@ey and feedback
rom the training was positive, However, the challenge as a subject leader is to then keep the momentum
g wasfp Y g r
going and to wyu/mﬂ@ review the frrogress. J decided to offer the teachers a chance to observe best
vactice and have some conching before the second staff meeting as a way of supporting them in the next
f Y 19 43 4 vy of supporting
stage of our school's mathematics /eue/a/zmem‘,

What difference has the project made to the 'ﬁu'ﬁié?

The child questionnaire was repmfe&/ and the vesulls show that overall childven feel more confident in
maths lessons and would like fo he ﬂm‘ﬁer cﬁa/fenﬂe/, Tﬁey have asked for more number games and fo
be fmgﬁf ofs of different number activities as well ﬁaw’ry access to number squares, cubes and base ten
equipment.

Children's questionnaire ~ end of, [roject after 10 school weeks.

When asked:

6/6 feel confident in maths lessons and when warﬁinﬂ with numbers (this rem/z‘yf@e/ the same),

6/6 foel confident wor&inﬂ with numbers to 10 and 20 (this imﬂmw’/ @ 1 child).

5/6 feel confident woréinﬂ with numbers to 100, 1/6 folt oéﬂy (this was an impprovement as none of the children now feel nervous).
6/6 foel confident fﬂ/&i@ about numbers (this imﬁrou&/ as now all childven feel confident)

476 feel confident when pm%m J‘oﬁ/}‘nﬂ and 2/6 feel oéay (this improue/ as now none of the childven feel nervous).

When asked what we could do to ﬁe/p, their re(yﬁex were still varied - ﬂiue us number squares, ﬁm‘ rods and cubes out. p/ay more number ' games, feach
us lots of different activities to learn, use ﬁiﬂﬁer numbers, give us more maths cﬁﬁ/fergex
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What difference has the project made to the school?

With 'gmprow'nﬂ standards in Maths' 5einﬂ a foriority on the school’s imprrovement p/an, 9 feel that
the prg’eaf has made a &ﬁ'ﬁ%rﬂnce, Year One /mpiﬁ' will confinue fo have extra maths sessions and Year
Two ﬁupiﬁ' will start soon. This will have an impoact on attainment as /Juﬁiﬁ' will feel more confident in
maths, s the J‘u@'ecz‘ leader, 9 have a clearer view on how to support the school in moving forwards in
maths. 9 am confident that @ incorforating extra maths sessions into the fimetable, facw‘z’nj on f/uency
will make a difference to the outcomes of /mﬁiﬁ', As a school we need to have a clear p/an on how and
when number f/uency is éeinﬂ fmyﬁf and that all adults in the school need the same training. 9 have
discussed more coacﬁinﬂ and observation opfrortunities as well as follow up training on feacﬁinj using the
SLAM ﬂppmﬂcﬁ.

What have 9 learnt about ngpe/f?

9 have ﬂm‘nw/ confidence in my z‘eﬂcﬁinj of mathematics and as a J'u@'ecf leader. 9 have learnt that in
order to lead a J‘u@'ecf, 9 need to be able to work a/anﬂxm/e co//e&guey and oﬁ[e:ﬂ mﬁpom‘ and ﬂm/&mce
when needed. 9 have learnt that it is not a/wayy easy fo im/v/emenf cﬁanﬂey, but frerseverance and the
wi/ﬁnﬂneﬂ' fo M/ﬂﬁf ﬁe@, In my feacﬁi@ role, 9 reflect on my practice more freziuen@ and, when
p/anm’nj, 9 Cﬂi"ﬂ][u@ consider the SLA Mﬂppmﬂcﬁ and how children can ﬂﬁ/}\/y skills aﬁﬂeﬂ;@ learnt.

Other reflections

'Mn/erfaéi@ a ﬂrg’ecf like this has been very worthwhile, ﬁemvm@, for the school and ﬁuﬁi& This
prg’ecf would éeneﬁ'f other schools that are /00@'}27 to im/woue standards in maths and who want to
think pﬁ'}%mn@ about how fo teach the new curriculum, in a way that f/uency, :ﬂem'om'@ and ﬁ:ﬂoé/em
yo/uinﬂ are o prio;ﬂ@,

Sharon Pace at Kent's Hill School, Milton 7<eyney



