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Peopl e are natur al
not naturally good thinkers; unless the
cognitive conditions are right, we will avoid
t hi nki ng.’

Willingham, D.T. (2009) K& 52y QU {0 dzRSy da |
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Variation Theory in Practice et

Find a friend. One of you wi/l/ be ‘A’

How did you get on? Compatige two sets ofcalculations.
What do you notice?
What he same, wWhat ' s different

Set A Set B

120 - 90 120 - 90
235 - 180 195 . 09
502 — 367 119 — 89
122 - 92 235 — 180
119 - 89 237 —~ 182
237 - 132 502 — 367

Takenfrom Mike Askew, Transforming Primary Mathematics, Chapter 6 National _c@nt,e‘
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inspiring teachers

Variation Is not the same as Variety

A Variety
I“Pick and mi X
I Most practice exercises contain variety

A Variation
| Careful choice of WHAT to vary

I Careful choice of what the variation will draw
attention to

M|ke ASkeW 2015 National _Cr—gntre‘
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Conceptual Variation
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T beatral idea of teaching with
variation is to highlight the essential
features of the concept through
varyingthenore s sent | al

Gu Huang &Marton, 2004
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Conceptual and NeQonceptual £y

inspiring teachers

(Examples and non examples)

A An elephant
A A nonelephant
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Conceptual and NeQonceptual ™
(Examples and non examples)

Triangle or Not a Triangle?
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Standard
Whatitis

Positive

Conceptual
Variation

Non-standard

What it is not
Negative

Maths
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Standard anchon-standardexamples |

inspiring teachers

11 year olds were asked: Is line a parallel to line c?

Mo st answer ed, “'No,

I n t he way.

The concept of parallel lines is almost always
#,...  Boaler Jo. (2016) MathematicMindsets llustrated like this. '

HUBS National Centre
Cambridge for Excellence in the
Teaching of Mathematics
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They were asked to name this shape:

Mo st were unable to

because hexagons are usually
shown like this:

%aths

HUBS Boaler Jo. (2016) MathematicMindsets National Centre

Cambridge for Excellence in the
Teaching of Mathematics
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Over half of eight year olds did not see these as examples of a right angle,
triangle, square or parallel lines.

The images they were used to seeing had limited their
understanding.

y}if\'/laths

Boaler Jo. (2016) MathematicMindsets
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Als dynamic; where | move between one calculation and the next
there Is a connection.

Arovideghe opportunity
X to focus on relationships, not just the procedure

X 1o make connections between problems using one problem
to work out thenext

AShould not be repetitive in a way that leads children to stop
thinking.

Children need to be taught from an early age to look for and

recognise these connections.

What do you notice?
What 6s the sanwh?at 6s di fferq

National Centr
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“I'n desi gning [t hes
IS advised to avoid mechanical repetition
and to create an appropriate path for
practising the thinking process with

l ncreasi ng cCr e:
Gy 1991

Maths )
HUBS National Centre y
Cambridge for Excellence in the
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Mastery ¢ Deep Understanding

: 5 15 20 25 30 35
Level of challenge: H e =8N B N
2) —3 — 6 — — = - E — ﬂ
8 24 ~ 32 40
2 4 6 8 12 14
5 7 16 7 12 B
F B 36 ? g8 7 T 40
3 21 20 8 77 48 7
> 63 g B 11 88 64 48
g CAVBRIDGE F
. UMATHS ?@ Swavesey NationalCentre‘

’ HU B — VILLAGE COLLEGE for Excellence in the
innovation through collaboration - Teaching of Mathematics
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Procedural Variation  #4
Focusing on relationshipsgoing deeper
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Problemsolving—going deeper

A There are 3 red flowers arflblue flowers. How many flowers
are there altogether?

A There are 8 flowers: some are red and some are blue.
If three of them are red, how many are blue?

A There are 8 flowerssome are red and some are blue. If there
are two more blue flowers than red flowers, how many are

there of each colour?
5 National Centre‘

Cambridge for Excellence in the
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"1t 1's not enough t
downwards and upwards, going with the
grain, as It were. They also need to
articulate what they think is going on

horizontallyacross he gr al |

Anne Watson and John Mason
Variation and Mathematical Structure
MT 194, 2006
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@ Which number is thenultiplicand?
Which number is thenultiplier?

STEM SENTENCES:
The mul ti pl
The multipl

— Y
|
— National Centre"'
for Excellence in the
Teaching of Mathematics
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i T 7
9 9 ® o 9 9
= = i

‘@ — 129 What ' s the ame
what s di ffejJren

these two calculations
44 X 3

e
,@@n you use your answer from 43 x 3 to work out 44 x 37 o conre

Teaching of Mathematics
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43 43 43 43 X 3 = 129
l+ 1 l+ 1 l+ 1
44 44 44 | 44 X 3 = 7

Cambridge



A full jar of beads holds 58 beads. How many

IDGE

. . o
beads are there in 6 full jars? S
58 X 6
STEM SENTENCEST he mul ti pl i cand 1 s
The multiplier 1s
58 58 58 58 58 58
58 X 6 = 348
Maths
HUBS

Cambridge

National Centre ‘
|le inthe

for Excellence in th
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A full jar of beads holds 58 beads. In 6 full jars there are 348 beads:

I
c—

-§~~.=—
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58 X 6 = 348 /
o8 58 58 58 58 58

We’' re going to use this answer to

jars.

Draw a bar picture to show 58 X6

Draw a bar picture to show 58 x 7

What s the same and what'’'s di ffere
58 58 58 o8 58 o8
58 58 58 58 58 o8 58

BB X 7 =58 X 6 + ?

CCCCCCCCC

58 X 7 = 348 + 58 = 406 a

for Exceller
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What do you notice?

)
0\

Try these:

8 x7:=(8x4)+(8x(]))
8 x 8 =(8x4)+(8x[))

What's the same?

g x . - (8 x 4) + (8 X 6) What's different?

8x10 > (8 x4)+ (8 x[))
80 x 8 = (80 x5) + (O x 3)

Cambridge for Excellence in the
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If the product of 24 and 15 is 360, what IS the'
product of 24 and 167

This is the same as 24 multiplied by sixteen or
sixteen lots of 24.

_ Numberlink Board™ Think it ~ Link it

(A EaEaEAEaEN)
A A
3 8
R ER RN (N
5 10
— www.creativemathsdall.co.uk Registered design 5002102 Copyright © Creativemathsdall 2016 —

Maths
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If the product of 24 and 5 Is 120, what Is the” "
product of 124 and 5? Can you explain Why?

Numberlink Board™ Think it ~ Link it

2 Jl2e Jl2e Jl22 )22 Jp( O O ) ¢
S S D D | D e

Registered design 5002102

(St et =4~

(ot =9t 3 >3t =4

If the product of 24 and 15 Is 360, what Is the
product of 124 and 15? Can you explain Why’>

Maths a
HUBS aaaaaaaa Centre
for Excellence in the
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Exposing and using structure o
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8-5=3
9-6 =3
10-7 =3

A These calculation all have a difference of 3. Can you explain why?

A Application of understanding this structure can be very powerful.
“1 can build on and apply my 1

143-38 = 1454 = 105

Cambridge for Excellence in the
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S0 your memory 1S not
to remember, or what you try to remembat, ’ s
actually a product of what you think about.

Memory, therefore, can be seen as the
resi due of tho

Cambridge for Excellence in the
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Further Reading

Teaching with Procedural Variation: A Chinese Way of Promoting Deep Understanding of Mathematics

The examples in this article are in the main examples from Secondary Mathematics; however the introduction is helf
SELX 2NAYy3 (G4KS ARSIF 2F &aOFNRFGA2YyEé | 1Sé& &adN)y dS3e GKI
East Asian countries

http://www.cimt.plymouth.ac.uk/Journal/lai.pdf

Lai, M. Y., & Murray, S. (2012). Teaching with procedural variation: A Chinese way of promoting deep understanding
mathematicsinternational Journal of Mathematics Teaching and Learning

The structures, goals and pedagogies of " variation problems" in the topic of addition and subtractiorSahQChinese
textbooks and reference books.

This article also explores variation and draws on examples from Primary textbooks
http://repository.umac.mo/dspace/bitstream/10692/550/1/9441 0 _WG13 Sun.pdf

Sun, X. H. (2013, April). The structures, goals and pedagogies of" variation problems" in the topic of addition and
subtraction of @9 in Chinese textbooks and reference book<Eilghth Congress of European Research in Mathematics
Education (CERME 8), Apr. 2013

Gy, L, Huang, R, Blarton, F. (2004)Teaching with variation: A Chinese way of promoting effective mathematics
learning.In Fan, L, Wong, N®aj J, & Li, S (Eddjpow Chinese learn mathematics: Perspectives from ingjleB99
#_.347). Singapore: World Scientific a
HUBS National Centre

Cambridge for Excellence in the
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