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What is óMasteryô?

1. A mastery approach; a set of principles 

and beliefs.

2. A mastery curriculum.

3. Teaching for mastery: a set of pedagogic 

practices.

4. Achieving mastery of particular topics and 

areas of mathematics.



What is Mastery?

Mastery means that learning is sufficiently:

ÅEmbedded

ÅDeep

ÅConnected

ÅFluent

In order for it to be:

ÅSustained

ÅBuilt upon

ÅConnected to  



Essence of Mastery

ÅLessons involve tasks interspersed with 

questioning, explanation, demonstration, 

reasoning and discussion.  

ÅProcedural fluency and conceptual understanding 

are developed in tandem through intelligent 

practice.

ÅSignificant time is spent developing deep 

knowledge of the key ideas needed to underpin 

future learning. 

ÅStructures and connections are emphasised. 

ÅKey facts are learnt to avoid cognitive overload 

and to enable pupils to focus on new concepts. 



Five big ideas (used at 

primary)



The Secondary Teaching for 

Mastery Specialist Programme

Balancing conceptual 

understanding and 

procedural fluency:

Coherence



Coherence

ÅIn mathematics, new ideas, skills and 

concepts build on earlier ones.

ÅIf you want build higher, you need strong 

foundations.

ÅEvery stage of learning has key conceptual 

pre-cursors which need to be understood 

deeply in order to progress successfully.

ÅWhen something has been deeply 

understood and mastered, it can and should 

be used in the next steps of learning.



Conceptual vs procedural 

knowledge

Mathematical knowledge, in its fullest sense includes 

significant, fundamental relationships between conceptual 

and procedural knowledge. Students are not fully 

competent in mathematics if either kind of knowledge is 

deficient or if they both have been acquired but remain 

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 óConceptual and procedural knowledge: the case of mathematicsô (1986).



There is nothing to fear about the ability 

to execute a correct mathematical 

procedure with ease, i.e., without 

thinking.

é what one must fear is limiting oneôs 

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



2016 Key Stage 2 SATs



What are the issues with 

algorithms?

Å What is the essential knowledge pupils 

need in order to  understand particular 

algorithms?

Å Have pupils fully mastered the underlying 

mathematical structures before they are 

introduced to an algorithm?

Å Do we try to give children both the 

structures and the procedures at the same 

time?



Division of fractions

ñTurn it upside down and multiplyò!!

Why?



What fraction is 

the green of the 

yellow?

Division

3

5
= 3 ÷ 5

(as multiplicative comparison)



What fraction is 

the yellow of the 

green?

5

3
= 5 ÷ 3



Division of fractions

3

4
÷

1

2

(multiplicative comparison of fractions)

How does this diagram support 

seeing the meaning of this division?

















Å Have pupils fully mastered the underlying 

mathematical structures before they are 

introduced to an algorithm/procedure?

Å Do we try to give children both the structures 

and the procedures at the same time?

Å What is the essential knowledge pupils need in 

order to understand particular 

algorithms/procedures?

Å Teaching structures leads to understanding 

including understanding of (and, therefore 

fluency with) procedures.

?Teaching procedures Understanding structuresUnderstanding procedures Teaching structures
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Variation é an 

introduction 



9999 + 999 + 99 + 9 + 5 = 

0.62 x 37.5 + 3.75 x 3.8 = 

( 4 +  1 ) + ( 5 +  1 ) + ( 6 + 1 ) + ( 7 +  1 ) + (8 +  2 ) =  

5     6        6     7        7     8        8     9       9     10

What are you attending to?



What are 

these 

examples 

examples 

of?



Variety

ǒóPick and mixô

ǒMost practice exercises contain variety

Variation

ǒCareful choice of WHAT to vary

ǒCareful choice of what the variation will 

draw attention to

Variation versus variety

2011, Mike Askew, Transforming Primary Mathematics



Variation Theory in Practice

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

Mathematics, Chapter 6

What are you attending to?

What are these examples examples of?

Set A

120 ï90

235 ï180

502 ï397

122 ï92

119 ï89

237 ï182

Set B

120 ï90

122 ï92

119 ï89

235 ï180

237 ï182

502 ï397



Procedural Variation

Positive 

variation

Negative 

variation

Standard variation

Non-standard 

variation

Conceptual and procedural 

variation

Conceptual Variation

Variation as a support for 

problem solving

Variation to  scaffold 

mathematical thinking



Positive 

variation

Negative 

variation

Standard variation

Non-standard 

variation

Conceptual and procedural 

variation

Conceptual Variation



Positive 

variation

Negative 

variation

Standard variation

Non-standard 

variation

Conceptual and procedural 

variation

Conceptual Variation

Find the length of the missing side:

5

13

5

13

13 5



Standard and Non-standard


