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Progression in Calculations

Declarative Knowledge

Additive structures

Multiplicative structures

Fractions

EYFS Number bonds to 5
Year One Addition and subtraction within Half and one quarter of a quantity
10.
Year Two As above and: Doubles and halves As above and:
Addition and subtraction across 10. 3 quarters of a quantity
Year Three As above and : As above and: As above and:
Secure and maintain fluency in Recall the 10 and 5 multiplication
addition and subtraction within tables, and corresponding division One third and two thirds of a
and across 10, through continued | facts. quantity
practice. Reeallithe'2, 4 and 8 multiplicgilon One fifth, two fifths, three fifths,
tables, and corresponding division four fifths of a quantity
facts
Year Four As above and: As above and:
Conditional knowledge: Applying
the above to problem solving and | Recall the 3, 6 and 9 multiplication Equivalent fractions
reasoning. tables, and corresponding division
facts.
Recall the 7 multiplication table, and
corresponding division facts
Recall the 11 and 12 multiplication
tables, and corresponding division
facts.
Year 5 Secure and maintain fluency in all As above and:

multiplication tables, and

Fraction, decimal and percentage




Progression in Calculations

corresponding division facts, through | correspondence.
continued practice.

Year 6 Conditional knowledge: Applying | Conditional knowledge: Applying
the above to problem solving and | the above to problem solving and
reasoning. reasoning.

Procedural Knowledge

Addition

Objective and Concrete Pictorial Abstract
strategies
Find one more

One more than 6 is
0% 0 @ ()

6 and one more is

/,’ %@ § 4+3=7

w:;.‘xg;

- part 10=6 +4
Use cubes to add -
two numbers
together as a Use pictures to .

group or in a bar. (53] .‘.l. @ | 2dd two numbers
= together as a

2 group or in a bar. Use the part-part

whole diagram as

shown above to

abstract.

Combining two
parts to make a
whole: part
whole model




Progression in Calculations

Starting at the
bigger number
and counting
on

_—

Start with the larger number on the
bead string and then count on to the
smaller number 1 by 1 to find the
answer.

12+5=17

1 L 1 L Il Il l I 1
% Li Li L T T T T Li T Li

10 M 12 13 4 15 16 1T 18 18 2D

Start at the larger number on the number line and count
on in ones or in one jump to find the answer.

5+12=17

Place the larger number in
your head and count on the
smaller number to find your
answer.

Regrouping to
make 10.

enaeeteve v
e

6+5=11
Start with the
bigger number
and use the

smaller number to
make 10.

Use pictures or a
number line. Regroup
or partition the smaller
number to make 10.

9+5 =14 »
ﬁ o Ry
Y N
L A A b — A A A A A A b — A i A A A A A J
0 ' 2 3 4 5 6 7 8 (900 11 1213 14 15 16 17 18 19 20

T7+4=11

If | am at seven, how many
more do | need to make 10.
How many more do | add on
now?




Progression in Calculations

Adding three 4+7+6=17 5& m .
single digits Put 4 and 6 together to make 10. Add + ﬁ yy + ﬁ.ﬁ‘ A4+ 7 +6)= |1_[)| +E|
on7.
ﬁ ﬁ ﬁ 5 10
o—— & = [17]
e s Ny w ﬁ‘ ﬁ Combine the two numbers
e + 5 5 that make 10 and then add
: y 5 ﬁ. ﬁ. ﬁb 5 p. on the remainder.
Following on from making 10, make 10 .
with 2 of the digits (if possible) then add Add together three groups of objects. Drew &
on the third digit. picture to recombine the groups to make 10.
Adding two 2 36+24=
digit numbers, | &5 F ' ' l I I 25+27=
crossing 10 e ——— = I
s |
e .}l
Soassss U ' . l l Charlie has 17 marbles. Ahmed
has 29. How many do they
have altogether.
Column 24 +15= After practically using the base 10 blocks and place value | |
method- no Add together the ones first then add the counters, children can draw the counters to help them to Calculations
. tens. Use the Base 10 blocks first before solve additions. i
regrouping moving onto place value counters, 21+ 42 =
T O §
T o .
e (e 000 00 I
T @ @ !
o0 00 |
OO (mEmEE L 5
000 ([000® | 42
@ -00.'] :
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Column Make both numbers on a place value Children can draw a pictoral representation of the Start by partitioning the
method grid. columns and place value counters to further support their | humbers before moving on to
regrouping ® ® ® 145 leaming and understanding. clearly show the exchange
— | e below the addition. ~ _ _
E} EHEEE z... M 5 5_}':"
® oo % o0 o°® 2
LT ° a® 40 + B -85
Geo|oe 2000 o0 60 + 13 =73 621
o6 o089 | 621
' o0 oo @ e '. As the children 11
Add up the units and exchange 10 ones *e Lo ':. move on, introduce
for one 10 L decimals with the same
® | ® | ® | 145 7 1 1 number of decimal places and
different. Money can be used
+ 527
© |[oece [eee - - here.
‘E:l @@ eg. 65+27
2e &
Step | Step 2
Add up the rest of the columns, T v T u
exchanging the 10 counters from one ////// ° ////// 728
column for the next place value column +54.6
until every column has been added. This // // 1274 | il
can also be done with Base 10 to help * perfening unis e 41
children clearly see that 10 ones equal 1 ‘ G - © e
ten and 10 tens equal 100. i///’k Exchanged tn o ® I
As children move on to decimals, money | . ' 1 3 0 0
and decimal place value counters can be T U E 2
used to support learning. Wiritten method
Step | Step 2 Step 3
'I“” R "““ T U T U T U
6 5 6 5 6 5
+ 2 7 + 2 7 + 2 7
///////// e 2 9 2
| |
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Subtraction
Objective and strategies Concrete Pictorial Abstract
Find one less ;‘ %00 0@ o One less than 6 is

is one less than 6.
Taking away ones Use physical objects, counters, cubes Croass out drawn objects to show what has been taken 18 -3= 15
etc to show how objects can be taken ey
away.
g, . X e 8-2=6
o [

L A A 6-2=4

O
o

PN
Q0O y b




Progression in Calculations

Counting back

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in
ones.

R

13-4 IS

Use counters and move them away
from the group as you take them away
counting backwards as you go.

Count back on a number line or number track

?2 10 11 12 13 14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

<Lk -10

IANEN

34 35 36 37 iy 57

S |

This can progress all the way to counting back using two
2 digit numbers.

Put 13 in your head, count
back 4. What number are
you at? Use your fingers to
help.

13-4=9

Find the difference

Compare amounts and objects to find
the difference.

Use cubes to

— build towers or
make bars to

S i ihe

[ ot difference

=2 Use basic bar

models with

items to find

the difference

rirird

3 By

8 Count on to
—_— find the
difference.

D T e
0 1 23 4 $ 6789 1012D0Q0

Comparison Bar Models

Draw bars to Uso & 13 years old. Her sister s 22 years ok,
find Find the difference in age between them,
the difference 13 ?

between 2 A —

numbers. 3 —

Hannah has 23 sandwiches,
Helen has 15 sandwiches.
Find the difference between
the number of sandwiches.

23-15=8
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Part Part Whole Model

Link to addition- use
the part whole model

[ :’r'r to help explain the
s’ inverse between
N addition and
subtraction.

If 10 is the whole and 6 is one of the
parts. What is the other part?

10-6=

Use a pictorial representation of objects to show the part
part whole model.

eee| (99
000 [

5
Move to using numbers
within the part whole model.

Make 10 (regrouping)

14-9=

Suanalaaass

Make 14 on the ten frame. Take away
the four first to make 10 and then
takeaway one more so you have taken
away 5. You are left with the answer of

.

4 -3

[ T W S TR T T T_—1

T T S S S T S W W -
@ 1 @ @ 4 8 (8 F B B (M@ 11 2R LA w8 L §F W8 18 @3a

Start at 13. Take away 3 to reach 10. Then take away the
remaining 4 so you have taken away 7 altogether. You
have reached your answer.

16 — 8= How many do we take
off to reach the next 10? How
many do we have left to take
off?

Subtract across a 10
(exchanging)

I} =2

°
[ ]
o000

TR S

34-5=




Progression in Calculations

Column method without
regrouping

s . Use Base 10
to make the
/// bigger
number then
, ’l take the
I f 1§ | smaller
number
I = | s
Show how
you partition
numbers to
subtract.
Again make
the larger
number first.

Draw the Base

T - | cudess 40 or place
[Eassunssnalll 1) ¥4 i S value counters
—— -2 alongside the
[Ezssssssscy ooy Wk
ST calculation to
help to show
working.
@ @ 00nE® -
[T N i e
e

4 7-24=23

go+ 7
— 20%

“zo+

-

L

This will lead to a clear
written column subtraction.

Column method with
regrouping

Use Base 10 to start with before moving
on to place value counters. Start with
one exchange before moving onto
subtractions with 2 exchanges.

Make the larger number with the place
value counters

@ | ® | ® é':ll:da:m:

©0 |000e [eeee = =

Start with the ones, can | take:awa-,- 8
from 4 easily? | need to exchange one
of my tens for ten ones.

©|loe | &

00 [e® |eee®® | ¢
00000 =
20000 |

Draw the counters onto
a place value grid and
show what you have
taken away by crossing
the counters out as well
as clearly showing the
exchanges you make.

When confident, children can
w raes find their own way to record

&5 T% the exchangelregrouping.

Just writing the numbers as
shown here shows that the
child understands the method
and knows when to exchange/regroup.

Children can start their formal
written method by partitioning
the number into clear place
value columns.

F28-582- 146

Moving forward the children
use a more compact method.

This will lead to an
understanding of subtracting
any number including decimals.
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MNow | can subtract my ones.

E) | E:I I . Cakudaniers
26 @ |eeee® |
Y] - B8

Now look at the tens, can | take away 8
tens easily? | need to exchange one
hundred for ten tens.

E) | @ i . ;i.ilu.l-iu':-

® e [eeee® |

oololeol Y | (- B8
GEEEE

MNow | can take away eight tens and
complete my subtraction

@| © | ® | Cakudatioss
® e o000 | IA
EE Y | 1_?:3

Show children how the concréte
method links to the written method
alongside your working. Cross out the
numbers when exchanging and show
where we write our new amount.

]

LA

L]

Tk | I

o[ By

[




Progression in Calculations

Multiplication
Objective and Concrete Pictorial Abstract
strategies
Doubling Use practical activities to show how to Draw pictures to show how to double a number.

i
;

double a number.

Double 4 is 8

16
VAl
10 6
IxZ I x2

20 12
Partition a number and then

Counting in multiples

double 405 8
4x1=8 double each part before
recombining it back
together.
i Count in multiples of a
number akoud.

Count in multiples supported by
concrete objects in equal groups.

{:; -.“ﬂ "IVl»- \m,a K‘J\/‘;‘..gfﬂ
<§'Lf\“\ ?(7 LIV I\

»r\’ Yrf woa

Use a number line or pictures to continue support in
counting in multiples.

[172/3 al$ls 7 8|90
1112 13 14 18116 17 18 19|20
5152 53 54|55 56 57 58 59 0
61 62 63 6465 66 67 68 69|70
71772 73 74|75 76 77 78 79 |80
o1 62 83 84 85 86 87 88 &9 |90

91 92 93 94 |95 96 97 98 99 100

Write sequences with
multiples of numbers.

2,4,6,8,10

5,10, 15,20, 25, 30




Progression in Calculations

Repeated addition

[poe

Thiare are 3 plales. Each plate has 2 star Biscuits on. How many hisouls are thana?

2 add 2 add 2 equals B

Write addition sentences to
describe objects and
pictures.

SE33Y

@ @ @ Use different LA . N L e
X - . e ., . .,
objects to add A -\"'f’/l T I‘?xq 5+5+5=15
equal groups. 0! 23 4 5 & T8 § 10U
1% 3 He 5 B 7 8 9 10
1112|1314 (15|16 /17 |18 19|20
21(22 |23 24 (25|26 27 |28 29 |30
Arrays showing Create arrays using counters/ cubes | Draw arrays in different rotations Use an array to write
commutative to show multiplication sentences tofind commutative mukiplication sentsnces and
P : multiplication sentences. 0000 +-1=8 reinforce repeated addition.
multiplication e.g. 4 rows of 6 =24 111
FEE |
00000
00000
00000
5+5+5=15
3+3+3+3+3=15
5x3=15

3x5=15
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Grid Method

Show the link with arrays to first
introduce the grid method.

E

4 rows

13 [ »
eooossssssses O 10
3383833833388

4 rows

Move on to using Base 10 to move
towards a more compact method.

T | u

| —|
| —
| E——

00

4 rows of 13

Move on to place value counters to
show how we are finding groups of a
number.We are multiplying by 4 so we
need 4 rows.

= L] L

Cakculanans

| oaxiz

Fill each row with 126.

ﬁ E -

Calcslgzoas

Add up each column, starting with the
ones making any exchanges needed.
]

Then you have your answer.

Children can represent the work they have done with
place value counters in a way that they understand.
They can draw the counters, using colours to show
different amounts or just use circles in the different
columns to show their thinking as shown below.

' £ = -9

Start with multiplying by
one digit numbers and

showing the clear addition
alongside the grid.
30 5

7 210 35

210+ 35 =245

Moving forward, multiply by
a 2 digit number showing
the different rows within the
grid method.

10 8
10 100 a0
3 30 24

0 10000 3000 | o0 0
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Column multiplication

Children can continue to be supported
by place value counters at the stage of
multiplication.

Bar modelling and number lines can support learmers
when solving problems with multiplication alongside the
formal written methods.

Itis important at this stage that they
always multiply the ones first and note
down their answer followed by the tens
which they note below.

Start with long multiplication,
reminding the children about
lining up their numbers clearly
in columns.

If it helps, children can write
out what they are solving next
to their answer.

32
x_ 24

&
120
40
600

768

#

4

2
E
2
-

4x2)
{4 x 30)
{20 x 2)
(20 x 30y

4

& 3

12
1
4 o
]

L 2

This moves to the more
compact method.
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Division
Objective and Concrete Pictorial Abstract
strategies
Sharing objects into | . Children use pictures or shapes to share quantities. Share 9 buns 9+3=
equal groups 4_( ¢ ‘ . y between three
— $$ $$ |
10\ | have 10
. cubes, can you

share them

equally in 2

groups?
Division as grouping | Divide quantities into equal groups. | Use a number line to show jumps in groups. The 28+7=4

Use cubes, counters, objects or
place value counters to aid
understanding.

af?\?ej

GOR00 S0000 S0000 SH008 S0000 2000 B0

96 +3=32

Y9 Yo %@
0® o® o
o® o® o®

number of jumps equals the number of groups.

0 12 3 4 5 8 B 10 11 12
—— yp\ — I I/h\\_/

3 3
Think of the bar as a whole. Split it into the
number of groups you are dividing by and work
out how many would be within each group.

Divide 28 into 7 groups. How many
are in each group?
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Division within

Link division Find the inverse of multiplication and
arrays to division sentences by creating four
ratpication = = linking number sentences.
by creating
an array and 7x4=28
thinking - 4x7=28
about the D2 s 28+7=4
number sentences that can be created. e Q i
28+4=7
Eg15+3=5 5x3=15 Draw an array and use lines to split the array into groups
15+6=3 3x5=15 to make multiplication and division sentences.
Division with a 14 +3= Jump forward in equal jumps on a number line Complete written divisions and show

remainder

Divide objects between groups and
see how much is left over

EE &E &8

=
2

then see how many more you need to jump to find
a remainder.

0 4

Draw dots and group them to divide an amount
and clearly show a remainder.

HOOOL

the remainder using .

25 + B = 3 REMAIMDER &
L | +

chdgiorel  divies cristieTt ErLE FadE
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Division by
Subtraction
(Chunking)

If children have full conceptual
understanding and are proficient with
chunking method, they may be taught
short (bus stop) and long division.
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Short division

Tens Units
3 2
D02 06
3 D08 e
o 06

Use place value counters to divide
using the bus stop method alongside

00eC0 @@ -

i 4243

42 + 3=

Start with the biggest place value,
we are sharing 40 into three groups.
We can put 1 ten in each group and
we have 1 ten left over.

o oo

@)
Q)]
®
We exchange this ten for ten ones

and then share the ones equally
among the groups.

="

We look how much in 1 group so the
answer is 14.

Children can continue to use drawn diagrams with
dots or circles to help them divide numbers into
equal groups.

“D%’/D%C})
09/\00/00

Encourage them to move towards counting in
multiples to divide more efficiently

Begin with divisions that divide equally
with no remainder

2 1 8

3
4 8 7 2

Move onto divisions with a remainder.

8 6 r 2
3
5|4 3 2

Finally move into decimal places to
divide the total accurately.
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Long division

. 2544 +12
eecoa oo s« Howmany groups of 12
aa housands do we have?

Mone

Exchange 2 thousand for 20 hundreds.

Rk

™ H [ a [1]
0088 Ge & -
gaBE ~Oe e
sgoe cse  12(2544
EEEE
== l=1=]
= 51507

How many groups of 12 are in 25
hundreds? 2 groups. Circle them.
We have grouped 24 hundreds so can take
them off and we are left with one.

ecee |%ce o 12[2544
o . 24
558 1

Seas

Exchange the one hundred for ten tens so
now we have 14 tens. How many groups of
12 are in 14? 1 remainder 2

Exchange the two tens for twenty ones so
now we have 24 ones. How many groups of
12arein24?2

™ " Y

o
20006 E)?)::o 12|2544

2089 ',09000

2060 Eleee 14

DO 12

eO08 s 24
@

G
0ee - _ 24

0212

Instead of using physical counters, children can
draw the counters and circle the groups on a
whiteboard or in their books.

Use this method to explain what is happening and
as soon as they have understood what move on
to the abstract method as this can be a time
consuming process.
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Fractions
Objective/strateg | Concrete Pictorial Abstract
y
Composition of 3 3 Adults to use fraction

number: Children
will be able to see
some numbers
can be made of
two equal parts.

o —

vocabulary of halves and
quarters accurately

Recognise, find
and name a half
as one of two
equal parts of an
object, shape or
quantity

()}
()}

1
E of 12=

Hamish has 14 bananas. He
gives away half. How many
does he give away?
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Recognise, find
and name a
quarter as one of
four equal parts
of an object,
shape or quantity

Begin to learn
sharing and
grouping into
equal parts.

An array can be used

o0e®
' TY) to demonstrate
(O 1)

sharing.

12

1
Z of 20=

Hannah has 20
strawberries. She splits
them into quarters. What is
a quarter of 20?

Begin to
recognise that the
larger the
denominator the
smaller the
fraction (unit
fractions or same
numerator).

12

12

1
§ of 12=4

1
Z of 12=3

Recognise, find,
name and write

. 1 3
fractions =, and =

3 4

of a length,
shape, set of
objects or
quantity

15

20

W[~

IO

1
3 of 15=5
3
Z of 12=9

Ahmed has 15 cards. He
gives away % How many
does he give away?
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Recognise the

equivalence of . . "

Children need to relate
finding a quarter to halving

Zand L. and halving again.
4 2
12 They relate this to find
fractions of a length e.g. 2/4
of Im =
i - 1
2
Z of 20=
Count up and Il N BN B e 1+10=1/10 i+i=
down in tenths; ‘1[10‘ 110 ‘ 110 ‘ 110 | 110 ‘ 1!:10 ‘ 110 ‘ 110 ‘ 1710 ‘ 1!1D1| 10 10
recognise that
tenths arise from [ 1|
dividing an object
into 10 eq'ual 10
parts and in I |
dividing one digit
numbers or

guantities by 10
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Recognise, find
and write
fractions of a
discrete set of
objects: unit
fractions and non-
unit fractions with
small
denominators

1
EOf 16

2
EOf 16

Recognise and
show, using
diagrams,
equivalent
fractions with
small
denominators

N | =
|
- |

N| =
o |

Add and subtract
fractions with the
same
denominator
within one whole

| Simun|m=

(ol " -N5) Bl "N [ \FYO) B [ V)
<+ <+
Q| =UT | =
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Recognise and
write mixed
number fractions-
link to the
addition of
fractions with the
same
denominator

v

FRACTION FORM WHOLE OR MIXED FORM
23 5

3 —
6

EEE——
=

vl | s
=
vi|w

N o
+
NG

Compare and
order unit
fractions

v

Examples of Fraction Bar Modeling:

Fraction Comparisons Equivalent Fractions

s S e e

<

wi=
M=
ik
Bl

I N

N| =
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Recognise and
show using
diagrams, families
of common
equivalent
fractions

5 15
2—
36
4—
8 4

Solve problems
involving
increasingly
harder fractions
to calculate
guantities, and
fractions to divide
quantities,
including non-unit
fractions where
the answer is a
whole number

recognise and use thousandths and relate them to

| | )

|

50

hundredths and decimal equivalents

tenths,

I have 50 strawberries. |

3
eat . How many do | eat?
How many do | have left?
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Add and subtract
fractions with the
same
denominator

273

+ 16 =

46 + 16 =5/6

2/3 + 56 = 46 + 56 396=13/6
Find the effect of 45+10
dividing a one- or S 45+100
two-digit number ool oo | T ) e (o 67+10
by 10 and 100, : — oS 67+100
identifying the = Py £l ; i \
value of the digits mal ] o]+ Bolalm AESLAERRTE 4R L
in the answer as :
ones, tenths and
Decimal Place Value Mat / Ch
hundredth ecima hgce abggm ’a art
: 1
Recognise and 2® 501
use thousandths @ T,
and relate them .. —T- T
to tenths, o . —t—t 4_ 0.4
hundredths and e P £l : i \ 10
decimal SRR AEAE AL .
. = | ¥ — =
equivalents 100 0.01
Decimal Place Value Mat / Chart
from thousands o micaths
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Compare and
order fractions
whose
denominators are
all multiples of

|
B w

|l w
N | =

I

the same number

v

Recognise and
use thousandths
and relate them
to tenths,
hundredths and
decimal
equivalents

Read and write
decimal numbers _ﬁ.
as fractions ..

Ones .

Hundredths

Look at this number line, label each mtnnrum
Where would you place these numbers?

‘
Q| 4
d

& 140)

651

0.651=——

1000

1.95-1-2

100
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Recognise the per
cent symbol (%)
and understand
that per cent
relates to
“number of parts
per hundred”,
and write
percentages as a
fraction with
denominator 100
as a decimal
fraction

HHHHHH 0.65=65%
HH 0.1=10%
20% of 70=

10% 25% 50%

Recognise mixed
numbers and
improper
fractions and
convert from one
form to the other
and write
mathematical
statements > 1 as
a mixed number
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Read, write, order 29 0.1 >0.08 >0.01
and compare +® S
numbers with up @ T (= =
to three decimal o +—— — 1>0.9>0.3>0.09
places ¥ Py rl 1 : 2P
AR SRIRIL il i i i
Decimal Place Value Mat / Chart
from thousands lo miionths
™ L L)
e .-‘ . j‘ N
o o g 9
Vs Wy
Round decimals 29 Round 16 0.67 to the nearest tenth=
with two decimal +® 0.7
places to the @ ! 0.67 to the nearest whole=

nearest whole .‘

number and to 5
one decimal place

Round Using a Number Line
476

Whole Number: 5

L 1 I/_\ L Lo
R EEREEEEEEN

1
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Multiply proper gx4= 2—60= 3%=
fractions and
mixed numbers
by whole
numbers
Identify the value g

. Decimal Place Value Chart
of each digit in 5. RE How many thousandths are

q g E 21 23| 5| e .
numbers given to BlE|] HEIRINE i3k HEE @ ‘ ‘ “ ‘ in 0.5437

) El|E|2E|7|°T%5|2|8|2(3|¢
three decimal HE. HEHHE
places W wm o m| 4 T oet | n|m oo m

| o
- ol
(-4 e ¢o




Progression in Calculations

Use common
factors to simplify
fractions; use
common
multiples to
express fractions
in the same
denomination

Multiply simple
pairs of proper
fractions, writing
the answer in its
simplest form [for
example, % x % =
1/8]




Progression in Calculations

Divide proper
fractions by
whole numbers




