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What do we mean by mastery? HUBS

The essential idea behind mastery is that all children’

need a deep understanding of the mathematics they
are learning et e
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What 1 s OMasteryo?

. A mastery approach; a set of principles
and beliefs.

. A mastery curriculum.

. Teaching for mastery: a set of pedagogic
practices.

. Achieving mastery of particular topics and
areas of mathematics.

Teaching of Mathematics
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What is Mastery? MathsHUBS

Mastery means that learning is sufficiently:
A Embedded
A Deep
A Connected
A Fluent
In order for It to be:
A Sustained
A Built upon
A Connected to

Teaching of Mathematics



Essence of Mastery M lathsHUBS

A Lessons involve tasks interspersed with
guestioning, explanation, demonstration,
reasoning and discussion.

A Procedural fluency and conceptual understanding
are developed in tandem through intelligent
practice.

A Significant time is spent developing deep
knowledge of the key ideas needed to underpin
future learning.

A Structures and connections are emphasised.

A Key facts are learnt to avoid cognitive overload
and to enable pupils to focus on new concepts.

Teaching of Mathematics
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The Secondary Teaching for
Mastery Specialist Programme

Balancing conceptual

understanding and

procedural fluency: a
CO h erence National Centre

for Excellence in the
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Coherence "ilf\‘ﬂatthUBS

A In mathematics, new ideas, skills and
concepts build on earlier ones.

A If you want build higher, you need strong
foundations.

A Every stage of learning has key conceptual
pre-cursors which need to be understood
deeply in order to progress successfully.

A When something has been deeply
understood and mastered, it can and should
be used in the next steps of learning.

Teaching of Mathematics



Mathematical knowled
significant, fundament

separate entities.

When concepts and procedures are not connected,
students may have a good intuitive feel for mathematics but
not solve the problems, or they may generate answers but
not understand what they are doing.

Heibert and LeFevre - Conceptual and procedural knowledge in mathematics: an introductory analysis
(Chap 1 of oO6Conceptual and procedur al K neivkegeB®g e ©  t
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There is nothing to fear about the ability

to execute a correct mathematical

procedure with ease, I.e., without

thinking.

€ what one must f ear
mastery of such procedures to only the
mechanical aspect and ignoring the

mathematical understanding of why the
procedures are correct.

H Wu: American Educator 2011 !:‘25132?1?..%2”&‘
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2016 Key Stage 2 SATs
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3 | 326+1= ‘

18 | 122,456 — 11,999 = ‘
3 .

33 | 5+3=

B Write the three missing digits to make this addition correct.

(21 ) 5,542 = 17 = 326

Explain how you can use this fact to find the answer to 18 x 326




What are the issues with "ilf\‘ﬂatthUBS
algorithms?

A What is the essential knowledge pupils

need In order to understand particular
algorithms?

A Have pupils fully mastered the underlying
mathematical structures before they are
Introduced to an algorithm?

A Do we try to give children both the

structures and the procedures at the same
time?

Teaching of Mathematics
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Division of fractions

NTurn 1t upsi de down

Why?
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Division
(as multiplicative comparison)
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Division of fractions ’éﬁﬂatthUBS

(multiplicative comparison of fractions)

]
3 .1
4 2 ]
[ ]

How does this diagram support
seeing the meaning of this division?
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Understanding procedures < Teaching structures

A Have pupils fully mastered the underlying
mathematical structures before they are
Introduced to an algorithm/procedure?

A Do we try to give children both the structures
and the procedures at the same time?

A What is the essential knowledge pupils need in
order to understand particular
algorithms/procedures?

A Teaching structures leads to understanding
Including understanding of (and, therefore
fluency with) procedures. wtora cerve B

for Excellence in the
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The Secondary Teaching for
Mastery Specialist Programme
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9999 + 999 + 99 + 9 + 5 =

0.62x37.5+3./5X3.8=

(4+ 1)+ (3+ 1)+(6+1)+(7Z+1)+@B + 2)=
5 6 6 7 7 8 8 9 9 10

What are you attending to?



Simultaneous Equations

Mew Questions Show Answers
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Q3) 4x+ 10y = 46
4x — By = -8

Q3) 2x+ 5y =33
4x + 3y = 45

Qd) 6x—4dy =22
6x — 8y =2

Q4) 2x+3y=24
3x+ 6y =42

Q5 3x-5y=11
3x+ 8y =37

Q5) 7x—-6y=-19
x4+ 2y =39

Q) Ix—6y=3

Q6) —8x—2y = —44

3x+5y=47 =3x-Ty=21
Q7) Tx—-8y=6 Q7) —9x+ 8y =40
Tx— 5y =130 =Sx+5y=20

Q8) 3x+ 6y = 42
3x—-8y=-14

Q8) 10x + 8y = 18
Tx+7y=17

Bronze R Silver Gold A
Solve: Solve: Solve:
Q1) 5x—-5y=35 Q1) 2x+9y =48 Ql)y=8x+ 14
5x —6y=-3 3x-Ty=-10 y=Tx+11
81‘—4)?:40 2x+9y=48 y=8x+ 16

Q) y=-3x-12
5y +5x =10

Q4)y=-2x+16
y=2x-8

Q5) Find the coordinates of
the point of intersection of:
y=2x-3

y=35x+6

Q#6) Find the coordinates of
the point of intersection of:
y=-Tx+17

y =2x— 10

What are
these
examples

examples
of?
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Variation versus variet
y National Centre ‘

for Excellence in the
Teaching of Mathematics

Variety
O0OPi ck and mi xo
O Most practice exercises contain variety

Variation
0 Careful choice of WHAT to vary

O Careful choice of what the variation will
draw attention to

2011, Mike Askew, Transforming Primary Mathematics \ational centre

Teaching of Mathematics



Variation Theory in Practice "i/—/\'ﬂatthUBS

What are you attending to?
What are these examples examples of?

Set A Set B
12071 90 12071 90
23571 180 1221 92
5021 397 11971 89
1221 92 23571 180
11971 89 2371 182
2371 182 5021 397

Taken (and slightly modified) from Mike Askew, Transforming Primary
Mathematics, Chapter 6



Conceptual and procedural

variation

Conceptual Variation

Procedural Variation
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Positive Standard variation

variation Non-standard
variation

Negative
variation

Variation to scaffold
mathematical thinkino

Variation as a support for
problem solving
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Conceptual and procedural ~MathsHUBS

variation

Positive Standard variation

variation Non-standard

Conceptual Variation variation

Negative
variation
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variation

Positive Standard variation

variation Non-standard

Conceptual Variation variation

Negative
variation

Find the length of the missing side:

13 5

13 13
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Standard and Non-standard
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