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Summary of Activities

(Stoke) Ltd

2 = Which can be split into
1 = Split into equal parts n parts? 3 = Multiplication and division

4 = Fraction Multiplications 5 = Fraction addition and 6 and 7 = Fraction division
subtraction

This overview shows an approach to using multiple representations for fraction
calculations. It makes use of square geoboard grids (e.g. through iPad app GeoDraw —
click link below) or online grids such as that found on nRich or through use of
equivalent paper or geoboards (bought ones are usually 11 by 11). It provides:

* pictorial representations for the four operations

* relates multiplication of fractions to multiplication of humbers
* allows a common representation for the other three operations
« offers a number of different representations for division

* explains the standard algorithm for division of fractions

the iPad app
nRich Geoboard (uses flash)
for printable paper see:

Two helpful articles are One third...of what? The interpretation of fractions in KS2 and
KS3 which, amongst other things, comments on the importance of a fraction being
considered as a number, and Relational Understanding and Instrumental
Understanding (Skemp 1976) which summarises these two ‘understandings’ and why
we need to attach importance to conceptual understanding as well as procedural
fluency. They can be found, respectively, at the following web addresses:

ActivInspire file:
PDF file:
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Rectangles: Equal parts 1 and 2

Rectangles: Equal Parts 1

Here is a 13 by 13 square dotted
grid with a red 5 by 2 rectangle on
it.

The red rectangle is split into 5
equal parts, using the horizontal
and vertical grid lines.

1. Still using the horizontal and
vertical grid lines split each
blue rectangle into a different
number of equal parts.

2. What do you notice?

3. Start with a different rectangle !
and repeat 1 and 2 for it.

4. What do you notice?

1.  The first activity involves making rectangles and splitting them into equal parts.
So the 5 by 2 rectangle (across then up/down) can be split, using the vertical
and horizontal lines of the grid only, into 10 equal parts of area 1; 5 of area 2; 2
of area 5 and 1 of area 10. Also covering work of factors.

Rectangles: Equal Parts 2

Here is a 13 by 13 square dotted
grid with 7 red rectangles on it.

1. Using the horizontal and
vertical grid lines which, if any,
of them can be split into 2
equal parts.

2. Which into 3 equal parts?

3. What do you notice?

2.  The next activity looks directly at the connection of parts to the shape of the
rectangle.
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Rectangles: Multiplication 1 and 2

Rectangles: Multiplication 1

Here is a 13 by 13 square dotted
grid with some rectangles on it.
The red rectangle shows

8x3=24
24+3=8
24+8=3

1. What calculations are shown
by each of the blue
rectangles?

3. Here rectangles are linked to multiplication tables and the equivalent divisions.
Note that the consistent approach here is that the row of 8 is repeated 3 times
as the interpretation of 8 x 3 — but this need not be the case, as it is not made
explicit here.

Rectangles: Multiplication 2

Here is a 13 by 13 square dotted
grid with some rectangles on it.
The red rectangle shows

5 1 5
—_ X — = —

8 3 24

1. What calculations are shown
in each of the blue
rectangles?

4.  In the diagram above the red rectangle represents the multiplication of 1 by 1

and the pink part within it shows _32_ across and _; down. This leads to the
8
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multiplicatior % % =2—54 resulting in the answer being given as the area of
the resulting pink rectangle (since each small square in the red rectangle
represents one twenty-fourth of the 1 unit rectangle. Here the fraction is

considered just like a number — and it is important that this is noted.

Rectangles: Addition and Subtraction of Fractions
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Rectangles: Addition and Subtraction of Fractions

Here is a 13 by 13 square dotted
grid with some rectangles on it.
The top red rectangle shows

The blue rectangle shows

5 1 23

— — O —

8 3 24

1. What blue rectangle would
show the subtraction

2. Repeat for some more
fraction additions and
subtractions.

5. Here the pictorial representations are of% and —; since they hare to be added,

they require the same Lowest Common Denominator ((LCD), here 24, hence the
first two diagrams shown above. The diagram that results just places all the
parts in the diagrams above into the same shaped rectangle (if there are more
then 24 then a second rectangle of the same size is needed and gives a result of
over 1.

Subtraction can be considered at the same time since the diagrams are the same
and the process is virtually the same (it does help to make sure that the larger
one is put first).

The result here is:

5,1
g8 73~

15 8 _23
24 T 24 T 24
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Rectangles: Division of Fractions

Rectangles: Division of Fractions

Here is a 13 by 13 square dotted
grid with two rectangles on it. The
shaded part of the red rectangle
shows 2

3

The shaded part of the blue
rectangle shows

1. Using this explain why

2 3 8

3 4 9
2. And why
3 2 9

4 3 8

3. Do some more fraction
divisions.

6. Here division of fractions is through a pictorial representation where the LCD is
again used. So for thirds and quarters the LCD is 12. The diagrams show that

2 _8 .3 _ 9
3 1 4 12
.2 3 ... B . .
so when the division is 3 - then the solution 'ST since the first fraction

has 8 squares shaded and the second has 9 shaded, so the division is equivalent
to 8 + 9. Giving % as the answer.
When the division is the other way round then the equivalent division is 9 + 8,

giving 1 —é as the answer.

Fraction Wall: Division of Fractions
7.  An alternative, but similar pictorial representation uses the fraction wall idea.
Here the division requires that both fractions can be represented on the same
row of the wall (i.e. the LCD of the fractions is needed) and then the first
problem is seen as the equivalent, in this case, of 8 + 9. So it is virtually identical
to the case above.
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Here is a 13 by 13 square dotted
grid with two rectangles on it. The
shaded part of the red rectangle
shows 2

3

The shaded part of the blue
rectangle shows

1. Using this explain why

2 3 8

3 4 9
2. And why
3 2 9

4 3 8

3. Do some more fraction
divisions.

Equivalent Fractions: Division of Fractions

Equivalent Fractions: Division of Fractions

Here is a calculation to show that
2 3 8

3 4 9
1. Explain what is happening.
2. Do a similar calculation for
3 2 9

4 3 8

3. Do some more fraction
divisions like this.

8.  This method of dividing fractions converts each of the fractions into the division
into fractions with the LCD (i.e. as the two earlier methods do) and then uses the
fact that division can be considered as the creation of a fraction where the
dividend (the number to be divided) is the numerator and the divisor is the
denominator. Then the two fractions (twelfths above) can be multiplied by the
LCD leading to the answer as shown.

Make Division into Multiplication: Division of Fractions
9.  The final method gives the reason for the standard algorithm for dividing
fractions. Like the previous method it uses division to be the conversion of a
fraction and then looks to make the denominator 1 — a similar sort of process is
used in rationalising denominators for both surds and complex numbers so it is
useful to show this now and to allude to this as an important technique for
later/higher mathematics.
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Make Division into Multiplication: Division of Fractions

Here is a calculation to show that
2 3 8

2 3
3 a4

3 T4
1. Explain what is happening.

2. Do a similar calculation for

3 2 9

4 3

3. Do some more fraction
divisions like this.

-
-
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Our iPad and iPhone resources
Search for Jamtec on the AppStore. We also have other non-mathematics apps. Prices
correct at 6 October 2015.

95649 /6322

92340@154510

901892384756

Age-ulator Free: Randomised £0.79

-
1
§=0.2=20°/o 7x9=63

Directed Numbers £0.79: Equivalents £0.79: Multiplication Pairs £0.79

Maths Charts for Jenny Eather Free:
Maths Charts for Jenny Eather (Deluxe version) £3.99

£

Grids4Maths £0.79: GeoDraw £0.79 (iPad only)

Education APPs from Apple

Half price for volume purchase of some Education APPs

~—
? SPIRE MATHS: Stimulating, Practical, Interesting, Relevant, Enjoyable Maths For All
Jamtec
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Maths APPs for iPads and iPhones

Grids
CEODRAW
Isometric:
Available on iPad iOS 5.0 or later! horizontal
Isometric: vertical
(iPad only) Polar

* GeoDraw offers users a choice of 5 grids for use in mathematics and D&T
lessons. Send/export images with/without grid using: Bluetooth, Email,

Change
Number of grid points

Giid point size Facebook, Twitter and into Pages or Keynote.

Line thickness Eligible for VPP discount e \ Options %
Line coloir (see next page). Anglsina9pintgrid 9, /. Snapline Too ?
%, ¢
Circle theorems M g, / Line Tool
1008 IR N
quare 00:‘:: < Jumps ‘ Colour Picker
L %
12gon2 Isometric Gri = Line Thickness
Equilateral triangles
\| t1446rid & FEraser
Isometric drawings and opticalillusions
3by3Cridl6Full File Name: 3by3grid16onedone 4y Undo/Redo
Grid Type: Square Mathematical use of these grids
: File Size: 80 kb
SbySgridiGonedone Last Modified: 26 Jul 2013 12:31 Polar Eri X Clar
BbyBarid2Sof-pentagons Date Created: 28 Jul 2013 12:31 Lines, angles and coordinates @ Export
3by3grid250f Symmetry Edit Grid
3by3gridsl6 3 by 3 grids and triangles
7by7Symmetry Pick’s Theorem
| Shape copy h g
16:02 o e
Fandomised Randomised (79p): for probability lessons. Options Age-ulator Rate
anaomise:
R Age-ulator (f_ree). for large number work and Thursday, 12 July 1990
problem solving.
@ CoinFiip Grids4Maths (79p): much simpler version of 14:33
8% Dice Roll )
o Fortune Ball

21 years 10 months 28 days

Y= List Randomiser

Polar Circular

13 Numbers Tasks Age in Years: 21

Age in Months: 262

=+ Password Generator Age in Weeks: 1143

Age in Days: /8003
#  Playing Cards B Age in Hours: 192072
20 Points Age in Minutes: 11524320
B Random Pixels y Age in Seconds: 691459204
bax ':':‘ =+ .
“#, Rock, Paper, Scissors 2 Next Birthday
® Spinners X O \0 32 days 9 hrs 25 mins 42 secs
o~ SPIRE MATHS: Stimulating, Practical, Interesting, Relevant, Enjoyable Maths For All
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We've teamed up
with Jenny Eather to
bring her Maths

Decimals

Ordering decimals

Charts web

resources tO the Expanding decimals

iPad/iPhone. i it £aX1D S n, S
Try Maths Charts by Subtracting decimals f Secongy Metr g
Jenny Eather for Multiplying decimals "

free, then buy fu” Dividing decimals

Deluxe version for Rounding decimals

£3.99 (half this if Decimals, percentag

you sign up for VPP
with Apple and buy
20 or more cobies).

Volume Purchase

Programme (VPP) lets Over 250 printable Maths Charts or maths posters suitable

\ “ Y
170U 19177 (el T B (Il o for interactive uhiteboards, classroom displays, maths walls,
discount rate of hal i display boards, student handouts, homework help, concept
price for 20 or more of s

introduction and consolidation and other maths reference needs.

the same app.

Maths Pairs (£1.49) — three App

3 4 S 16 24 35 . alici ;
3 5 5 36 %0 &3 bundle: eligible for VPP discount
Directed Number, Equivalents and
1 4 5 27 8 21 Multiplication Pairs (or 79p each).
9 9 9 36 72 56
3 1 3 40 3 24
5 7 4 64 21 40
\eS""ﬂ
AY)
7 X 1 = Show h\\‘a 10
7 X 2 i Show ‘ab\es'],’
7 x 3 = Show R\ “
7 4 =  Show A
7 i 5 = Show 6e1a‘°\es
7 X 6 = Show ‘;e‘le‘ 'L_\“
7 X 7 =  Show 13“\29 \eS
; : : : ‘w‘,e‘se \Jea‘““‘o 2
7 x 10 = &=
7 X 11 a-t4 -3-(*2+*5a)
7 X 12
Change format Show All Lo ) A
AL
- Sw *1 a=*1 a=-4
2 3 4 5 6 C‘YQ B and o oo a a
“‘“ o A ad \C32) - 5-(2a--4) *2a--4
N\""ed o a=-4,b=0 a=+3 a=*2
te‘ﬁ‘o
¥ 5a + -5b +5 - -5a2 2a2 + -4
g0
s
648 72+12 48 -8 9 6 5
S
' \X\%“Scote
kY 40-+8 707 20+4 10 9 5
Contact and further details:
In school training can be arranged to support
. . ) 728 21+3 81+9 8 6 7
implementation. www.jamtecstoke.co.uk
contact@iamtecstoke.co.uk
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