The Catholic School of St Gregory the Great.

DEVELOPING UNDERSTADNING OF FRACTIONS, DECIMALS
AND PERCENTAGES.

As a school we will use occurate and consistent yvocabulary, develop variation and ensure
intelligent practise when teaching froctions, decimals and percentages. This document outlines
the stages of progression for teaching the .above and prowvides examples for teachers to ensure
a teaching for mastery approoch.

Key Vocah:
Fraction line - Separates the denominator .and numerator and means divided hy.
Denominator - How many EQUAL parts the whole has heen split into.
Numerator - How many equal parts we are interested in.

Percentage - out of 100.
Decimals, Fractions and Percentages are .oll parts of a whole.

When writing .a froction we start with the fraction line, denominator .and then the numerator.
We will wse real-life examples .as much as possible in our teaching .and teach fractions using conceptual .and
procedural yvariation.




Year NC Objectives Ecamples / Misconceptions Models and Lmages
E)/FS I shared lO}r,o,g/szq,u,aUg,o,nZJiLg,p,a,d/i.
Solve problems | Half of 10 is 5. 5 on each pad is fair. @ @ \
irwolving halving,
doubling and |1 have my whole (fruit, items). I cut it @@ ﬁ
sharing. into two equal parts. I am interested in Whatis halfof 87 Half of 85 4.

one of the two equal parts. This is .

Can you share 9 equally?

Equal - Fair. The children .need to bhe clear
on what this term means. The .children
find this difficult and .don’t alw.ays make
sure they have equal parts.

Use .mirrors to show .doubling. Use .a

that they have the ‘same’ .again.

Hawve .o person in each of the bhar to
/sh,arzﬂlzwh,olzzq,twugbzbwzan.

When .doubling put the amount in one
part. Show that the ‘same .amount
would be in the other part. And use
this to work out the whole.

Use the bar model to show the
total, parts of the whole, and
how many you are interested




Recognise, find .and
name .o haf as one of
wo equal parts of .an

ohbject, shape .or

Recognise, find .and
name a quarter as one
of four equal parts of

an ohject, shape or

Begin to learn sharing
and grouping into
equal parts.

What is a half? What is it not? What is a
quarter? What is it not?

[ want the higger half. ls this possible?

Give me an example of a ... another... one that
no-one else will have.

My .answer is %, what could my question he?

% is higger than a % hecause it has a & on the
hottom. Do iyou .agree?

There .are |10 Smarties in a packet. If I gove you
half a packet how many Smarties would I have
to give?

Corwince me that you can split a group of 9

o Some pupils may not understand that when
splitting one whole into a fractional amount,
each part must he equal

o Some pupils may think that a quarter is .o
larger piece than . half since 4 is greater
2

o Some pupils may not .appreciate that when
shading a fraction of a shape, the position
0f the shoded section can vary.

Use the bar model to show

fractions. How many equal

parts have | split my whole
into? How many are we

....‘

interested in?

Sharing - sharing the counters among 4
people, each person gets 3.

Grouping- 3 groups/ lots of 4.

Show real life-encamples

Start to wse the language of rumerator,
fraction line .and denominator

|

2
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Model writing the froction .os;
Fraction line, denominator .and then

ruumer.ator.




Children wuse their knowledge of unit (numerator is
alw.ays. 1) .and non-uwnit Jroctions (nuwmerator is Bof6=3

Recognise, find, name | greater than |) of shapes to find fractions of
and write fraction /3, quantitis. Use har madel, fraction m.all, 6
Y, 2[4, % of a length, froction pieces, Numicon. Viary the shape of 3 3
shape, et .of ohjects objects wsed e.q. not alw.ays ‘pizzas’ and -
or sz . ‘chocolate hars’. %4 of12=9
12
: . . T. relate this to find fractions of a length e.g.
Write simple fractions hey 2/4 j; L = 4 g 3 3 3 3
for example )5 of 6 =
3 and recognise the % is greater than % hecause it has a 4 at the
equivalence of 2/4 hottom and that is a higger number. Do you The children can still wse dots to help
and %. agree? equally share the total .and show this

) in the ,p,ar,t hoxes.
T. false: You can only find %
e o o ! EA % of ewen M.odel wriking the ﬁ,a,cti,on AE;

Fraction line, denominator .and then
splitting one whole into a fractional amount, ‘
each part must he equal N o ; )

° S/C’m /PJJ.;PJJ/S ITLCUJ. ’th“'n'k‘ ’th'a’t to W % WM Pat is organising herteddy Wﬂ/wf.

One quarter of 20 is smaller than a half of 10.

Explain why.

o Some pupils may not understand that when [

split into 4 .and then each of those parts
into 3
o Some pupils may think that a quarter is a
larger piece than .a third since b4 is greater
3
e Some pupils imay not appreciate that when
shading a fraction of o shape, the position

Use the bar model to
show fractions. How
many equal parts have |
split my whole into?
How many are we

interested in?

0f the shaded section .can vary
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Count up and down in
tenths; recognise that
tenths arise from
dividing .an .ohject into 10
equal parts and in
Adividing .one digit
numbers or quantities by
10

Recognise, find and write
fractions of a discrete
set of ohjects: unit
fractions .and non-unit
froctions with. small
denominators

Recognise and use
fraoctions as numbers:
unit froctions and non-
denominators

Recognise and show,
using diagrams,
amall denominators

Add .and subtract
fractions with the same
Adenominator within .one

whole

Describe /3 s ‘there .are three equal parts and [ .am
interested in .one, and 3/, as ‘there are four equal parts
and I .am interested in three. Also .make the .connection
hetween 3/, and © 3 of '/u

Be .alert to pupils reinforcing .misconceptions through

To explore the equivalency of fractions make several
copies of a diagram with half shaded. Show that
splitting these .diagrams with varying numbers of lines
does not alter the fraction .of the shape that is shaded.

Which w.ould you prefer Y of a cake? 1/3 of a cake? Or

% of o coke?

o Some pupils .may think that diagrams to show
fractions must alw.oys be circular

o Some pupils .may not .acknowledge that the parts in .o
fraction must he equal; e.g. they talk about the

o Some pupils may not appreciate the fact that .a non-
unit fraction is a multiple of o unit froction.
The children should be ahble to see that if the
denominator is the same, the larger the numerator the
greater the fraction.
If the .numerator is the same, the greater the
denominator the smaller the fraction.

1whole

Use the .counting stick to demonstrate
1+10=1/10

110

110 | 110 | 1110 | 110 110 | 110

2+10=2M10
‘2;10‘ 210 ‘ 210 ‘ 210 ‘ 710 ‘ 210 ‘ 20 ‘ 210 ‘ 710 ‘ 210 ‘
0 2
Ya 0f12=9

12

The denominator tells ws how many equal
parts ouwr whole is split into (Divide by
the denominator). The numerator tells us
how many we .are interested (multiply by
the rumerator). Model writing the froction
line, denominator .and numerator.
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o Count up and .down in
hundredths; recognise that
hundredths .arise mwhen
Adividing an ohject by .one
tenths by ten

o Find the offect of dividing
a one- or bwo-digit number
by 10 and 100, identifying
the ~value of the digits in
the answer as ones, tenths
and hundredths

o Recognise and wirite
decimal equiv.alents .of
any numhber of tenths .or
hundredths

recognise and write decimal
zq,tMaLem.t&to W, ', *

o add .and subtroct
fractions with the same

Adenominator
o solve problems irwolving

fractions to calculate
quantities, and fractions to
divide .quantities, including
non-unit  froctions where
the .answer is a whole
numhber

o recognise and show, using

diagrams, families  of
.coimumon equivalent
fractions

Teachers wse the language ‘improper fraction’ and
not ‘top-heavy fraction
denominators of at least 2 to 10

C,o,rwi,n,czmi = 0.25

Corwince .me 0.17 = %

Show me two fractions that add together to make a
whole. And .another pair. And .another pair.

Show me .one improper and .one proper froction such
that the difference is less than one whole. And .another
Kenny thinks that % of 24 is 2 hecause 24 + 4 = 6
and 6 + 3 = 2. Do you agree with Kenny? Eocplain

AJ,UJ.U' anawer.

Denominator - How many equal parts ouwr whole is
Numerator - How many parts we are interested in.

e Some pupils may read 0.25 as ‘nought point twenty
2

. %Zmpxipd&magm,thml/lp:l.h or 0.4

. Sﬂmpu,pu&nwgﬂw&ﬂbatwu&mpbéadd/ﬁubbw
the rwmerators and .add/subtract the .denominators

o Some pupils may think that you find the non-unit
fraction of an amount by dividing by the denominator
(Mwwxwutﬁmm)wvdﬂmdwwbgﬂw
numerator. They do .not .make the .connection that % =
3 x k.

o Some pupils may think that diagrams to show

Use the rows of a multiplication square to show equivalence e.g:
Y2, 214, 316, 4/8
2/3, 4/6. 6/9, 8/12,

................

B
2

Use the counting stick to .count in

hundredths. E.g. in steps of /100, 10/100

and start from different points.

| | |

| |

%+ A =

6/b or | 2/4 or | 1/2

|

| | |

|




4 -

anvala

L/

J\/

Compare and order fractions
whose denominators are all
multiples of the same rumber

Ldentify, name .and write
equivalent fractions of a
fraction,  represented
rvisuwally, incduding  tenths
aond hundredths

Recognise .and use
thousandths and relate them
to tenths, hundredths .and
decimal equiv.alents

Read .and wirite .decimal
numbers as  fractions [for
example, 0.7 = 7'/i00]

Read, mwrite, .order .and
compare numbers. with up to

Recognise the per cent symhbol
(%),andww.exzstandﬂw.t,pzr
cent relates to  ‘number of

Describe '/3 s ‘there .are three equal parts and I am
interested in one, .and 3/, as ‘there .are four equal parts
and I .am interested in three'.

Be .alert to pupils reinforcing misconceptions through
To explore the equivalency .of fractions make several
copies of a diagram with three-quarters shaded. Show
that splitting these diagrams with wvarying numbers .of
lines does not alter the froction of the shape that is
shaded.

Show me an improper froction (mixed ruwmhber). And
.another.

%+§=% . Explain why Kenny is

Jenny thinks that you can only add or subtract fractions
if they howe the same common denominator. Do you .agree
with Jenny? Encplain.

Show me . fraction, decimal .and percentage ‘equiv.alent
Jamily (e.g. % = 50% = 0.5). And .another. And .another
Kenny thinks that éxS:%. Do wyou .agree with Kenny?
Enxplain.

Corwince me that 2§>< 3=8 .in at least 2 different w.oys
Show me .a fraction that is equivalent to 7/10.  And




parts per hundred, .and write
percentages as a fraction
with denominator 100, .and
s a decimal

Solve  problems irwolving
numhber wp to three decimal

places

Recognise mimed .numbers
and improper fractions and
corwert from one form to
the other .and write
mathematical statements > |
s a mized rumber [for
example, %[5 + *[s = 6[s = |
/5]

Add and subtract fractions
with the same denominator
and denominators that are
multiples .0f the same number

Multiply proper pfractions and
mined rumbers by whole
numbers, supported by

Solve problems which
require knowing percentoge
and decimal equiv.alents .of
Y2, u, s, 2[5, /s and

those froctions with .o

denominator of a multiple of
10 or 25

Corwince .me that 6/8 is greater than 7/16

Jenny says that 0.127 is ‘one hundred .and twenty seven
thousandths'.  Kenny says that 0.127 is ‘one tenth, tw.o
hundredths .and seven thousandths'. Who .do you agree

with?  Explain your reasoning.

o Some pupils may read 0.234 .as ‘nought point tw.o
hundred .and thirty four’. This leads to the common

misconception that, for example, 0.400 is . numhber
larger than 0.76

o Pupils may not make the connection that a percentage
is a different way of describing .o proportion
Some pupils may think that equivalent pfroctions .are
found wusing .an additive relationship rather than a
multiplicative one: for example, that the fraction 4/5
is equivalent to 6/8

e Some pupils may think that you simply .add the
numerators and add the denominators when adding
fractions.

o Some pupils .may think that you simply subtract the
rwmerators and subtroct the denominators when

. Sommwmﬂm%um%mmmm
the numerator denominator when multiplying a
fraction by a whole number.

o Some pupils .may think that you simply multiply the
m)wlzlumtbuwbdﬂmﬂw}rwwnwmmw
a mimed nuwmber by .a whole number, e.g. 34><2—6;

6/8 - %4 = 4/8

25x2=




Compare and .order fractions,
incduding fractions > |

Associate . fraction  with
Adivision .and calculate
decimal fraction equiv.alents
[for example, 0.375] for a
simple fraction [for example,
3/s]

Recall .and wse equivalences
decimals  .and pzrwbtag,e/s
including in different contexts

Add .and subtract froctions
with  different .denominators
and mixed .numbers, using
the .concept wof equivalent
fractions

Use language carefully to awvoid later .confusion: when

simplifying fractions, the language ‘divide by &' should
not bhe wsed in place .of ‘divide the top and hottom by

4. A froction can bhe divided by 4, hut that is not the
same as cancelling .a .common r of the numerator
and denominator by dividing them by &.

Use of a fraction wall |/ har model to wisualize

multiplying fractions and dividing fractions by .a whole
swmber. For example, pupils need to read calculations
Mmiximi:mdﬂpﬂzdbgim,thzrz}ofz, %u}’i:%;
lio+2 ,a/slio,d,w,bdzd. by 2 and therefore 110

o Show .me another fraction that is equivalent to
this one. And .ancther. And .another ...

e Corwince me that 3/8 = 0.375

o If you know that I/10 = 0.1 =
LON MouL WOrk out?

o Jenny is simplifying fractions. She has the

10%, what else

Jraction 16/64. Jenny says, 9f I cancel out the
sixes then 16/64 = |[4.. Do Mou agree mwith
Jenny?  Why?

o Show me .an ‘easy (difficult) pair of froctions
to odd (subtract). And .ancther. And .ancther.
o Kenny thinks that 110—§=§=l§. Do you agree

with Kenny?

A computer games is £24 Ln the sale.
There is one quarter off its original
price. How much did it cost before
the sale?




Multiply —simple pairs of
proper fractions, writing the
answer in its simplest form

[for example, '[u x /2 = /5]

Divide proper jfractions by
whaole rumbers [for example,
'/3 + 2= '/6]

Multiply —.one-digit .umhbers
with up to tw.o decimal ploces
by whole numhbers

Solve problems irwolving the
calculation  ©of  percentoges
[for example, of measures,
and such as 15% wof 360]
and the use .of percentoges
for comparison

Jenny thinks that you can only multiply
froctions if they have the same common
denominator. Do iyou agree with Jenny? Encplain.
annyﬂunbs,that%+2=g. Do wyou agree mith
Kenny? Encplain.

Lenny soys 20% of £60 is £3 because 60 +20
= 3° Do you agree?

A froction can be visualised .as divisions of o
shape (especially o circle) hut some pupils may
not recognise that these divisions imust be equal
in size, or that they can be divisions of any
shape.

Pupils .may .not .make the connection that .a
percentoge is o different waoy of describing a
proportion

Some pupils imay think that simplifying . fraction
Just requires searching for, .and remowving, a
Jactor of 2 (repeatedly)

Some pupils may think that you simply can simply
odd/subtract the whole number part of mixed
numbers and .add/subtract the practional .art of
numhers, 2.4. 3% - 2%:1%1

Some pupils may make multiplying fractions .over
complicated by .applying the same process for
adding .and  subtrocting of finding  common
denominators.

Some pupils may think that .as you divide by 10
to find 10%, syou divided by 15 to find 15%, divide
by 20 to find 20%, divide by 100 to find 100%,
etc.

you end up using multiplication - when we divide
it, we are sharing it hy maore...




Useful

Resourc

Can do Fractions - Saved in the common room. This should he the main resources that we use for teaching froctions to
ensure consistency in vocahulary and teaching representations .across the school.
Teaching for imastery documents NCTEM - hitps:
White Rose huh resources - hitp://gl ing..com/ks
Fluency with fractions rising stars ;do,c,umznbs - S,ame,d, in ,thz LCONTUTLOL KO0/,
N.o problem text hooks .and w.orkhooks. Shanghai exercise hook.
Equipment | Models:
Bar model - Cuisenaire rods, har imodel packs, Thinking blocks wehsite.
Magnetic fractions - walls, pizzas, decimal .and percentage equivalents
Decimal grids showing tenths .and hundredths.



https://www.ncetm.org.uk/resources/46689
http://glowmathsplanning.com/ks1.html

