Stem Sentences
Fractions

&2

Holy Trinity

Part-Whole relationships

Example of stem
sentence

Type of stem
sentence

If is the whole then
is part of the whole.

Structure

the whole.

If Europe is the whole , then the United Kingdom is part of

Mon | | Tue | | Wed | | Thu Fri

Sat

Sun

If the week is the while then Tuesday is part of the whole

A part is always smaller
than the whole.

Generalisation

If is the whole then
is not part of the
whole.

Structure If my face is the whole then my foot is not part of the

whole.

The whole has been divided
into____ equal / unequal
parts.

orgee | 1T |
D| 4

The whole has been divided

know this because the
number of in each
part is not the same.

language “

-
(-
[
\
r
L

Structure C
into ____ equal parts. A j>,_ ) The whole
Z " has been
divided into
4 equal
parts.
The parts are equal, | know | Structure
this because the number of
___ineach part is the
same.
The parts are unequal, | Structure / ' g W ra N/ B
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Equal-sized parts do not
have to look the same.

Generalisation

Different parts of the
samesized whole can be
directly compared based
on their size.

Generalisation

o (“\

\ J \ / )
& @ N

0000000
L A B & B

f"_\

0000000

In the first set of counters, the yellow counters make up a
smaller part of the whole then in the second set.

As the while increases in
size and the size of the
selected part remains
the same, each part
becomes smaller in
relation to the whole.

Generalisation

8

nit Fractions

A unit fraction is any
fraction where the
numerator is one.

Generalisation

Numerator (1 for a unit fraction)
1 € One of the parts of the whole

2 & Denominator
The number of equal parts in
the whole

The whole has been

Structure /

divided into ____ equal language \
parts ___ of the parts has '
been shaded.
The whole has been divided into three equal parts. One pf
the parts has been shaded.
Language /
structure 2ey Wite
The whole has been divided...' The division bar; -
...into 3 equal parts! The denominator: 3
‘One of the parts has been shaded. | The numerator: 1
The denominatoris Structure

because the whole is divided
into equal parts.

The numerator is one
because one part is shaded.

o i

The denominaor is 4 because the whole is divided into 4
equal parts.

The numerator is | because one part is shaded.




Stem Sentences

v

Fractions Holy Trinicy

The whole has been Structure 3 T H H 7
divided into __ equal 1 1 i ' H
parts. Each part is one x
__ of the whole.
___ of the whole ribbon has - The whole has been divided into six equal parts.”
been cut off. « Each equal part isone-sixth of the whole.’

« ‘One-sixthof the whole ribbon has been cut off!
The whole has been Structure A
divided into ___ equal ! : : ' : .
ParFs. Qne of thgse par‘ts The whole has been divided into 5 equal parts.
is highlighted. This part.ls One of these parts is highlighted. This part is one fifth of
one ___ of the whole line. the whole line.
The whole has been Structure
divided into ____ equal
parts. One of these parts
inone ____ of the whole.

000000000000

When the whole is the
same, the greater the
number of equal parts,
the smaller each equal
part is.

When the whole is the
same, the smaller the
number of equal parts,
the bigger each equal
part is.

Generalisation

When comparing unit
fractions, the greater the
denominator, the
smaller the fraction.

Generalisation

Ordering the fractions:

1 1 1
i > E 7 i

>

[ -

When we compare
fractions, the whole has
to be the same.

Generalisation

‘Emma looks at these two diagrams. Shesays that
they prove that % > % . Do you agree or disagree?’

« ‘Disagree: to compare fractions, the wholes must
the same.’
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If one is a part, then Structure :
the whole is ___ times as Fist el |
much. Take parts and 1
put them together to make s
a WhO I e. First: If one-half is a part, then the whole istwo times
as much. Take two parts and put them together to
make one whole.”
Second: I one-third is a part, then the whole is three
times as much. Take three parts and put them
together to make one whole.
1
First: hz—l_l
3,
3
Second: ol 1|
Non- Unit Fractions
| have one tenths. | Structure / ‘ 1 1 J ] ‘ 1 ] ‘ ] ‘ 1 ’ 1 J 1 ‘ 1
have tenths. Ianguage 10 10 0 10 i0 10 10 10 10 i0
1 1 1 | 1 1 1 1 1 1 1
0 io o | 1 o i0 i0 0 i0 10
‘Thave three one-tenths. | have three-tenths.”
There are equal parts | Structure /

in the whole. There are __

parts shaded. ____is shaded.

language

‘There arefive equal parts in the whole.’

There are fourparts shaded.’
Four-fifths is shaded.’

The whole has been divided
into ____ equal parts.

____of the parts are shaded.

That is of the whole.

Structure /
language

The whole has
been divided
into equal parts.

\é/
6—_

/ 5 of the parts

are shaded.

There are 6
equal parts.

‘The whole has been divided into six equal parts.”
'Five of the parts areshaded.”
‘That is five-sixths of the whole.”

The whole has been
divided into _____ equal
parts. ___ of the parts
have been shaded; that is
____of the whole.

Structure /
language

The whole has been divided into 7 equal parts.
5 of the parts have been shaded; that is 5/7 of the whole.

The denominator is
because the whole has been

divided into ____ equal parts.

The numerator is
because of the parts
have been identified.

Structure /
language

The denominator is 5 because the whole has been divided
into 5 equal parts.

The numerator is 3 because 3 of the parts have been
identified.

Making a whole
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When the numerator Generalisation
and the denominator are
the same the fraction is
equivalent to one whole.
9 12
3 =1 T 1
5 one-fifths
o 1 2 3 4
5 S 5 5
If we know the size of a Generalisation e SR
unit fraction, we can - it
k out th > f th Part fractionof | equal parts Whole
woricout the size of the the whole | in the whole
whole.
[ . 5 R B
Divide by the numera.tor Generalisation| ofthe numberiea? 8+2=4
to find one part. Multiply 3
the denominator to find % of the numberis 4." 4x3=12
the whole.
'3 of the numberis 12,
Counting in fractional steps
The line is divided into ___ Structure sty . . .
equal parts. This allows us to 0 ' ' ' 1
count in .
0 1 ' ' !
4
0 1 2 3 !
a 4 4
The interval is divided into | Structure ‘Each interval on the line is divided into four equal parts.
__equal parts. This allows This allows us to count inquarters’
us to count in . %
A
1 ! ! 1 | 1 | | 1
T T T T T T T X T T
0 5 3 2 113 1312 22128283
1 L L | | l 1 l L | | 1
1] 1 1 1 1 ] 1 1 1]
0 1 2 3
Improper fractions and mixed numbers
Quantities made up of both | Generalisation /'—1'\
whole numbers and a \ 23
fractional part can be /™~ -""\.\
expressed as mixed P A
numbers. (2) (3 )
% o N 5
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Each whole is divided into | Structure/
four equal parts. We have | language AR 4k B
__of these equal parts. | This oy WY QY
represents ___ quarter(s) Each whole is divided into four equal parts. We have |1 of
these equal parts. This represents | | quarter(s
qual p P q
The denominator is . Structure/ 50
- 1
This means that each whole | language - AB Ah L
1 1
has been split into ___ equal “v i v g
parts. ___ parts make each
whole.
The numerator is . This
means there are equal L CRi
1 1 2
parts. X :
It is possible to make full =23
groups of quarters and The denominator is 4. This means that each whole has
there are more been split into 4 equal parts. 4 parts make each whole.
quarters. The numerator is 10. This means there are 10 equal parts.
It is possible to make 2 full groups of 4 quarters and there
are 2 more quarters
(ayrkynlt |bs so we V;/I" be IStructur‘e / (@ Q@ OO i}
thinking about groups o anguage 00000000 2
: , | 90000 ®
There are in one
- ‘Our unit is eighths so we will be thinking about
whole. groups of eight.’
‘There are ; in one whole.’
\'/ K'/\j\% @'\')@(D % (?/ 5
QOO OO ®D
1 1 2
How many groups of —in — | Structure / z
Y et I Impeopen Prompt question o
anguage fraction Ptq number
groups and more
How many groups of
E— 10 jn 217
21 [T AL
10 210
(2 groups and
1 more tenth.)
There are groups of | Structure/ 3L = g ‘There are three groups of % which is %,andonemoresixrh; that’s ‘6_‘-’
sixths which is ___ sixths language 6
and __ more sixths, so that
is sixths
s 12 18 2
6 6 6 6
t = t — = +

Equivalent Fractions

When two or more Generalisation
fractions have the same
value. We call them
equivalent fractions.

W=
Olw
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The numerator has been Language / X 4 The numerator has been scaled
scaled up/down by structure /\, up by 4
The denominator has been 1 _ 4 The denominator has been
frc:Ied :p/ciown by / i X5 C 5 20 ) %5 scaled up b_)ll_: -
ese fractions are /are no ese fractions are
equivalent. \,—4/‘ equivalent.
Language / i
structure 0 1 2 3 4 5
: : H A H ;
: L] 0 L 2 3 4 5 & 7 &8 3 10
— "s equ"valent to — 10 10 10 10 10 10 10 10 10 10
[] L] P
g is equivalent to T
] ] Language /
structure

s equal ] because both
the numerator and
denominator have been
scaled by a factor of

’% is equal % because both the

numerator and denominator have been
scaled by a factor of four'.

When the numerator and | Generalisation [1]2|3[4|s5]|6|7 |89 |10]11]12 %3
denominator are 2|4 |6 |8|10[12(14|16(18 20|22 24 m
multiplied or divided by 316 |9 (12(15|18|21]24|27|30|33|36
4|8 |12]|16[20(24|28 |32 (3640|4448 g = 2
the same number, the 7 bY
I fth fr' ti n 5(10|15]20|25|30|35|40(45(50|55|60
va ue.o € actions 6 [12|18[24 (30|36 (42|48 |54 |60 |66 (72 U
remains the same. 7 |14121|28 35|42 |49 |56 |63 |70|77 |84 x 3
Simplifying Fractions
The highest common factor | Language / +4 The highest common factor is 4 so
is so divide the | structure /\, divide the numerator and denominator
numerator and denominator 4 1 by 4
b _— = p—
y — 1 3
= 4

A fraction can be
simplified when the
numerator and
denominator have a
common factor other
than one.

Generalisation

To write a fraction in its
simplest form, divide
both the numerator and
denominator by their
highest common factor.

Generalisation

Highest common factor =3

):

wiiN

5
15

(
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Q. Language / ‘Sort the following numbers according to whether they
[:I is not in its simplest form | structure. are expressed in their simplest form or not.”
because is a common & 2 4 5 1 7 1B 9
- 15 5 20 36 6 il 30 17
factor of and 5 nooox
5 20 30
L] isinits simplest form et st 4201is not in its simplest form
. because four is a common factor of 4
because one is the only and 20
common factor of__and __ 23/50 is in its simplest form because
one is the only common factor of 23
and 30.
Comy

paring Fractions

s

is___lotof %

is___lots of

s r

(100

L] L]

‘I know that___islessthan __...

...SOE ﬁ

’

isless than

Language /
structure

1 3
72
Vais | lots of Y4
%4 is 3 lots fo /4

| know that | is less than 3 so '4 is less than %.

When we compare
fractions with the same
denominator, the greater
the numerator, the
greater the fraction.

Generalisation

o) — e
S =
| W e
W) & -
FIRE O ==
w1
LR S
—

18
24
'

1
lBIotso{24

23
24
|

1
23 lots of 74

When comparing unit
fractions, the greater the
denominator the smaller
the fraction.

Generalisation

P N

[P

N |-
—_

When we compare
fractions with the same
numerator, the greater
the denominator, the
smaller the fraction.

Generalisation

To compare fractions
with different numerators
and denominator convert
to common
denominators.

Generalisation

Adding and

subtracting Fractions
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[]. [1] Language / 1 1 1 ¥ ]
E— is___lotof E— structure 5 5 5 5 5
1,1,1.3
5 5 5 5
3_ 1,11
5757573
3/5is 3 lots of I/5.
tenths and ___ more Structure 2 &
tenths make tenths. B e e S S—
0 1.2 3.4 § .6 T 8.9 1
10 10 10 10 10 10 10 10 10
0 1 2 3 4 5 6 7 B 9 1
10 10 10 10 10 10 10 10 10
6 tenths and 2 more tenths make 8 tenths.
1] [] Structure
E is___ lotsof E‘
9B yaran [N
,D - |:|, % is six lots Ofl—o.
D ls_lotsofﬁ o | 1
’ , i Istwo ots 0 T2
Iknow that _ +—D=—|:] I:] Tknow that6+2=38.’
‘ 4 p 6 2 8,
...so,lknowthati+ == i ...50, | know that St Tk
When adding fractions Generalisation
with the same
denominators, just add
the numerators.
/10 is lots of I/10 | Structure i
. 10
/10 is lots of 1/10 Ve
|knowthat =__ = T T S e T
So | know that _ /10-__ /10 0 1 2 3 4 5 6 7 8 9 1
- i 10 10 10 10 10 10 10 10 10
=_/10
Method 3 - verbal reasoning:
P s a2 1.,
% iseightlots of 5
‘ ; 1.,
i Istwo lots ofﬁ.
Tknow that8—2=6."
¢ 8 2_6
..‘so,lknowtharﬁ—ﬁfﬁ.
When subtracting Generalisation
. . §.3..5
fractions with the same 3 3=3
denominators, just . &%
subtract the numerators. 70 10
To subtract from one Generalisation| “Awatermeloniscutinto 8 equal pieces.
whole, first convert the '§ of the watermelon is eaten’
whole to a fraction What fraction of the watermelon is left?’
where the denominator Eaten:g Left;g
and numerator are the — ~—
same.
CSCSCNCNENONCN (Y,
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The parts are and __ Language / h Y
. | ) |

The total or whole is ) structure. w % s

//.—ﬁl'v,_\ p N . '_‘/-\\, "/:'."_ ~

( 2 (12) (1) (%)

2
i
The partsare é and 13' . Thetotal, or whole, is 1%.’

Related fractions have Generalisation| 1 1
denominators where one i 9
denominator is a multiple
of the other. (e

‘We can change ; to 93.'

Structure /

language
are realted ‘
fractions because the '
denominator ___isa ‘7 and % are related fractions because the
multiple of the other denominator, “16", is a multiple of the other
denominator L . denominator, “4"."
Fractions must have the | Generalisation ;% + T = %
same denominator before .
they can be added or {;""
T G R
subtracted. ‘4‘.&\3! ;4‘. é .‘f‘
When fractions have the | Generalisation
same denominator, we
call this a common
denominator.
To add or subtract Generalisation 7%, 9 2 1
fractions with different e L i +/6
denominators, first *2/6 6 6 -
convert to fractions with =atl = S
a common denominator. 6 %
To solve 1/3 + 1/6, convert 1/3 to 2/6 by scaling 1
and 3 up by two then add 2/6 and 1/6 together.
To find a common Generalisation 3 * = = - + &
denominator, identify the /
lowest common multiple e e ’ ST Ry
of the denominators then & L2 S 2
create an equivalent Multiples of 3: 3, 6, 9, 12, 15
fraction. Multiples of 5: 5, 10, 15
The lowest common multiple of 3 and 5 is 15.
We can find a common Generalisation R } : - % + 5
denominator for two 2
nonrelated fractions by / {
multiplying their ;"S;T P23 "L':-' 523

denominators.

If you multiply the two denominators 3 and 5 you
will get the common denominator product of 15.
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Multiplying whole numbers and fractions

The whole has been divided
into ____ equal parts, and
one of these parts is

Structure

1 1 1 1 1 1 1 1 1
9 B 9 B B 8§ Pl G
A A A A A A A A A

L e PO, O WS o R W,

1
— — — — — —_— - -— —_=x -
9+9+9+9+9+9 9+9+9 9 9

‘The whole has been divided intonine equal parts, and

oneof these parts is 5 r

lot(s) of is equal
to

Structure /
language

Four lots of % isequalto 5.

To multiply a fraction and
a whole number, we
multiply the numerator
by the whole number and
keep the denominator the
same.

Generalisation

lots of is equal to
lots of .

Structure

Commutativity:
4 _ 12 2
3xs=5=23

4 12 2
- = -
5 3 5 25

3x4/5=4/5x3

’

Each part is% of thewhole;

’

% of _is__.

‘__isdividedinto __equal parts;

Structure /
language

*Fach part is % ofthe whole;

gof15is3.'

of =

lots of =

Structure /
language

'3 of 10=5
2lotsof 5=10."

When a whole number is
multiplied by a unit
fraction, it makes the
whole number smaller

Generalisation
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To calculate a fraction of
a quantity, find the unit
fraction of the quantity.
Then multiply the unit
fraction by the
numerator.

Generalisation

Calculate g of 15

3 | 3 I 3 I 3 I 3
TSy V—"— | ———— | | ("
1 1 1 1

1
5 5 5 5 5

Find the unit fraction (é) of 15 by dividing

15 into five equal parts. % of 15is 3 so%
of 15is 9.

When a whole number is
multiplied by a proper
fraction, it makes the
whole number smaller

Generalisation

There were ____equal parts
in the whole. Each of the
three parts was halved so we
now have ___ equal parts in
the whole.

Language /
structure

|
|
i |

| -

P

= TR ]
EVNENERERE

|

There were 3 equal parts in the whole. Each of the three
parts was halved so we now have six equal parts in the
whole.

When multiplying unit
fractions, multiply the
denominators.

Generalisation

X

x

Wl N
|
o] =

Bl =

| =
| -

3
3
1
5

W | -
Vs OV st

x

-
w
-
w

When multiplying unto
fractions, the product is
smaller than the fractions
being multiplied. .

Generalisation

To multiply fractions, we
can multiply the
numerators ad multiply
the denominators.

Generalisation

5.3 #

— =
a 3 1

Dividing fractions

To divide a fraction by a
whole number, we can
change it to an equivalent
multiplication. To divide by
___,wecan multiply by .

Structure

i 1

3 3
L AR A T
15/15/15(15/15/15(15]15|15|15]15]15]15]15]15

1

W= | -

- 5 = i —> 1 . _1. = l

3 15 35 15

‘To divide a fraction by a whole number, we can
change it to an equivalent multiplication. To divide by

five, we can multiply by i

To divide a fraction by a
whole number, we can
change it to an equivalent
multiplication.

Generalisation
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To divideby _ we can Structure ¥ 4 - A
multiply by 3 T 12 )
g R
3 4 12
If we divide into __ equal Structure
groups, then each of the 6 1 ‘
. . __:_3 | 1 1 1 l ‘} % ] '} l 1 |
groups is because __ + 7 7 7 7 _ v Il =97

If we divide six |/7 into 3 equal groups, then each of the
groups os 2/7 because 6 +3 =2

If the divisor is a factor of
the numerator, just
divide the numerator by
the denominator and
keep the denominator
the same.

Generalisation

S o
AT
EEEEZEIENN

Linking fractions, decimals and percentages

In order to use a place value
chart to help convert a
fraction to a decimal, the
fraction must be expressed
as a tenth, hundredth or
thousandth.

Generalisation

S

il
==

ones

A fraction can be
converted into a decimal
by dividing the numerator
by the denominator.

Generalisation

L
=]

__.___isequivalentto i—

0.0

We know that

Structure

‘0.6 is equivalent to =.’
2

—aa—% ]
N ‘We know that % .5006< 3.
. < Q.l V s J4
L 06 Q =
or - S ‘\
‘ ==risequivalentto__._ ' 3
[] 06 = g
‘Weknowthat_,___<__.__,
- 3 < 4
S0__ . <=.
] 5 5
In order to convert a Generalisation
percentages to a fraction,
first convert it to a 4
fraction with a D I:l G 12/_\'3
denominator of 100 then 45%m 5 Lo 1{/2‘5

simplify.

4

To find 50% of a number,
halve it.

Generalisation

"Zara is doing a 420 km charity bike ride. So far, she has

completed 50% of the route. How far has she cycled?’
50%

100%

420km

100% of 420 km is 420 km.’
'50% 0f 420 km i 5 of 420 km.’
"Zara has cycled 210 km.”
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‘100% of 420 km is 420 km.”
10% 0 420 kmis - of 420 km.
‘Rishi has cycled 42 km."

Fractions -
Holy Trinity
To find 10% of a number, | Generalisation | Rishihascompleted 10% of the same bike ride. How far
divide it by t has he cycled?’
ivide it by ten. s
0% @& 100%
okm  420km

To find 1% of a number,
divide it by hundred.

Generalisation

100% of 420 km is 420 km.’
“19% of 420 km is % of 420 km.’

‘James has cycled 4.2 km.’

Credit: Enigma




