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Mastery approach

5 "big" ideas

Lessons from Shanghai

Mastery pedagogy

Mastery maths in secondary schools: where to find some resources? 

https://matrixmathshub.co.uk/mastery-approach-in-examples/#top
https://matrixmathshub.co.uk/secondary-mastery/
https://matrixmathshub.co.uk/lessons-from-shanghai/
https://matrixmathshub.co.uk/mastery-pedagogy/


How can we continue to build up the mastery maths expertise
and make it easy to access for other schools?

Irina.Tolchenova@nobel.herts.sch.uk



Recovery Curriculum for Maths: 
what needs to be taught and how?

Dr. Irina Tolchenova
Mastery Specialist, Mastery Secondary Lead for Matrix Maths Hub



Securing Maths

Re-engagement of learning



https://my.chartered.college/wp-content/uploads/2020/05/CCTReport070520_FINAL.pdf
https://my.chartered.college/wp-content/uploads/2020/05/CCTReport070520_FINAL.pdf


John Hattie (2020) points out that after the 2011 Christchurch earthquake in New Zealand, a 

prolonged closure of schools had minimal impact on pupil attainment. He warns against focusing 

instruction on assumed “gaps” rather than on what pupils actually need.

Visible Learning Effect Sizes When Schools Are Closed: What Matters and What Does NotJohn Hattie:

https://www.bathandwells.org.uk/wp-content/uploads/2020/05/Hattie-on-school-closures-and-what-matters-Apr-20.pdf


School vocabulary is also all about some sort of a deficit: 
“gaps”, “needs to catch-up”, “lost learning” 

How does it make students feel 
if in spite of their engagement 
we keep talking about lost learning?



Students Teachers

Loss of routine

Loss of structure

Loss of friendship

Loss of freedom

Loss of opportunity Other ……

Similar to students 
but additionally we have our teaching concerns such as

Disadvantaged students progress

Disengagement with learning
Not the same teaching when: 
• we cannot approach students to help them
• we cannot see their books
• we do not know where our students are in their learning

Some students miss school a lot

Various rates of progress for extended time
Other…..

Parents: are the schools safe and stable?
Government: safety and economy?



Re-engagement of learning and our mission.

Confidence and eagerness. Opportunity to learn humanity.

Teachers Students

Re-examine your planning



How might we address the ‘engagement gap’?

When planning for any interventions, tutoring and mentoring to help pupils to close this gap when back in school, it will be 
important to remember that there is a range of reasons why particular individuals may have been disengaged from online 
or distance learning.

•Apathy
•Low levels of self-organisation and self-discipline
•Parental absence or detachment
•Demotivation through lack of contact
•Lack of technology
•Chaotic home life
•Competing economic or cultural pressure to work
•Competing social or peer pressures
•Competing leisure activities (e.g. gaming)
•Mental health issues
•Family crisis or bereavement
•Literacy or language barriers





The government’s guidance for full opening (2nd July) itself demands:

“Teach an ambitious and broad curriculum in all subjects from the start of the autumn term, but make use of 
existing flexibilities to create time to cover the most important missed content.”

NCTEM guidance here

https://www.gov.uk/government/publications/actions-for-schools-during-the-coronavirus-outbreak/guidance-for-full-opening-schools#section-3-curriculum-behaviour-and-pastoral-support
https://www.ncetm.org.uk/classroom-resources/teaching-maths-in-the-covid-recovery-period/


What version of the subject does the department or team teach and what values underlie it? 

What sort of knowledge do they want pupils to be acquiring, and how? 

What relationship with that knowledge do they want pupils to be developing? 

What makes the curriculum in this subject coherent and meaningfully organised? 

How can these principles be reasserted in the team’s planning? 

How can they be revisited with pupils, as they reconnect with the subject?

How can they remain strongly Mastery oriented if there are pressures to adapt, narrow or prune the curriculum post-Covid?



How quickly should new conceptual material be introduced?

The design of the resumed curriculum is likely to allow for an element of revision and 
consolidation, to re-secure prior learning and to establish a firm base from which to 
move forwards. 

The government guidance notes:
“Substantial modification to the curriculum may be needed at the start of the year, so 
as to prioritise teaching time to address significant gaps in pupils’ knowledge and aim 
to return to the full planning curriculum by summer term 2021.” (Section 3)



However, this shouldn’t mean that new learning stops. In most cases, subject teams are likely to opt for a model 
which interleaves the teaching of new material with the spaced revisiting of previous learning. 

In planning for this, subject teams will need to consider how much they are loading on pupils cognitively. 

How new material is introduced might well vary according to teaching group or to area of study.

Below are some possible models for designing a unit of work, having thought carefully about what prior 
knowledge may need revisiting in order for this new learning to be successful.

https://www.learningscientists.org/blog/2016/8/11-1
https://en.wikipedia.org/wiki/Distributed_practice




Curriculum: what needs to be taught and how?
For example, when planning to teach “Compound Measures” ask 

• What do students need to know?
• What things typically go wrong?
• Prerequisite skills?
• KS2/KS3 expectations
• Key teaching aspects: concept, procedural skills, 

questions, vocabulary, representations, connections
• Forensic assessments 



1 Change freely between related standard units 
(l,area,m,V) and compound measures (speed, 
density, pressure, pay rate or any other rate of 
change) in numerical and algebraical context.

2 Understand and use the areas of 2D shapes and 
volumes of 3D shapes. 

3 Understand how compound measures are made 
up.

4 Understand how to calculate averages for the 
compound measures.

5 Master the use units of compound measures in 
solving problems.

6 Procedural proficiency: connect the compound 
measures topic with others such as percentage 
change, surds, indices, standard form, algebraic 
context etc.

7 Forensic assessments: what needs to be assessed 
and how?

8 Vocabulary

Compound measures



a)

b)

c)

d)

a)

b)

c)

d)

e)

f)

1. Write in the index form:
2. Evaluate: 3. Write 64 as a power 

DO NOT use a calculator to answer these questions

1.2 × 1.2 × 1.2 =

0 × 0 =

−6 × −6 × −6 =

𝑎 × 𝑎 × 𝑎 × 𝑎 × 𝑎 =

(2𝑎) × (2𝑎) × (2𝑎) × (2𝑎) × (2𝑎) =

g)

130=

(𝑥𝑦) × (𝑥𝑦) × (𝑥𝑦) × (𝑥𝑦) × (𝑥𝑦) =

(𝑎 − 𝑏) × (𝑎 − 𝑏) × (𝑎 − 𝑏) =

0.15=

−
3

4

4
=

−2
1

2

3
=

a) Two
b) Four
c) Eight
d) Sixty four 



𝑎𝑥 = 𝑎 × 𝑎 × 𝑎 ×….. × 𝑎
𝑥 𝑡𝑖𝑚𝑒𝑠

𝑘𝑎𝑥 = 𝑘 × 𝑎 × 𝑎 × 𝑎 ×….. × 𝑎

Write down what is meant by: 2𝑎𝑥, (2𝑎)𝑥 and −𝑎𝑥



Find the value of  −26+ −3 4. Find the value of  8𝑥3 when 𝑥 = −2,−1, 0, 3.



How will the resumption of learning be made exciting and challenging, even where old ground is being re-covered?



215 =  32768

214 =  ............

45 =  1024

46 =  ............

310 =  59049

38 =  ............

56 =  15625

58 =  ............

Without a calculator, can you complete these statements?

32768 ÷ 2 = 16384 1024 x 4 = 4096

59049 ÷ 9 = 6561 15625 x 25 
= 15625 x 100 ÷ 4 
= 390625



What is half of 
27?

What is a ninth of 
399?

What is a 
quarter of 4𝑥?

What is the square 
root of 38?

𝟐𝟕

𝟐
=
𝟐𝟕

𝟐𝟏
= 𝟐𝟔

𝟑𝟗𝟗

𝟗
=
𝟑𝟗𝟗

𝟑𝟐
= 𝟑𝟗𝟕

𝟒𝒙

𝟒
=
𝟒𝒙

𝟒𝟏
= 𝟒𝒙−𝟏 𝟑𝟒 𝒃𝒆𝒄𝒂𝒖𝒔𝒆 𝟑𝟒

𝟐
= 𝟑𝟖

? ?

? ?

Group Challenges from Dr.Frost

4𝑥 + 4𝑥 + 4𝑥 + 4𝑥 = 416 What is 𝑥?
The LHS is 4 ∙ 4𝑥 = 414𝑥 = 4𝑥+1. 

So 𝑥 + 1 = 16 → 𝑥 = 15?

1 2

3 4

N









DO NOW: SPOT MISTAKES AND IMPROVE

Copy down all the questions, find a mistake, circle it and re-write your solution correctly on the right.

Unit 2 

4 𝑥 + 𝑦 − 𝑧 = 4𝑥 + 4𝑦 − 𝑧

𝑥 𝑥 + 5 = 2𝑥 + 5

−5 𝑥 − 5 = −5𝑥 − 25

3 𝑎 + 2𝑏 = 3𝑎 + 5𝑏

4 𝑥 − 2 − 2 𝑥 − 1 = 4𝑥 − 8 − 2𝑥 − 1 = 2𝑥 + 9

4 𝑥2 − 2𝑦 − 5 + 𝑥2 − 2𝑦 = 4𝑥2 − 8 𝑦 + 5 + 𝑥2 − 2𝑦 = 5𝑥4 + 10𝑦

4𝑥2 𝑥 + 2 +
1

𝑥
= 4𝑥3 + 6𝑥2 +

4𝑥2

𝑥



Now check: are you 100% correct? 

7𝑝𝑞 𝑝 + 𝑞 −
1

𝑝
=

3 2 + 𝑎𝑏 + 5 1 − 𝑎𝑏 =

4 𝑥 + 𝑦 − 3 𝑦 − 𝑥 =



Multiply out the brackets

3 𝑥 + 5 =

𝑥 𝑥 + 5 =

(𝑥 + 3) 𝑥 + 5 =

(𝑥 − 3) 𝑥 − 5 =

(𝑥 − 3) 𝑥 + 5 =

(𝑥 + 3) 𝑥 − 5 =

In general: (𝑥 + 𝑎) 𝑥 + 𝑏 =



𝑥 − 3 𝑥 + 1 =
(𝑥 − 3) 𝑥 + 5 =
(𝑥 − 8) 𝑥 − 9 =
(𝑥 + 9) 𝑥 − 8 =
(𝑥 − 9) 𝑥 + 8 =
(4 − 𝑥) 𝑥 − 5 =
(4 − 𝑥) 7 − 𝑥 =
(2 + 3𝑥) 3𝑥 − 1 =

(𝑥 − √2) 4𝑥 + √2 =

(𝑡 − 2√2) 𝑡 + 2√2 =

2(2𝑥 + 𝑦) 𝑥 − 2𝑦 =
(3𝑥 + 2)2=

(√12𝑦 + √3)2=

Targeted approach: Multiply and simplify where possible



Exit tickets submitted on Teams















How will pupils be best prepared for exams in 2021?

Ofqual are consulting on how best to adapt the 2021 exams, following Covid-19. Until there is further guidance from Ofqual, 
subject teams will need to consider how to focus learning in new Year 11 and Year 13 classes.

They may well decide to concentrate initially on identified core concepts, that are foundational to other learning within the
subject. However, whatever form external assessment takes in 2021, subject teams will want to be cautious about adopting a 
‘cramming’ approach to content, which may bypass the building of deeper disciplinary understandings.

Summary



How might learning in maths be supported across the 
curriculum?

How can we protect the position of maths?



Online learning and back to school: 
should we reconsider the sequencing?

Flipped learning? 
What could be done at home and what better not?



Coined by Jan Meyer, it refers to the key ideas that are needed to make progress in a subject. “A 
threshold concept can be considered as akin to a portal, opening up a new and previously 
inaccessible way of thinking about something. It represents a transformed way of 
understanding, or interpreting, or viewing something without which the learner cannot 
progress.” (Jan Meyer & Ray Land, ‘Threshold Concepts and Troublesome Knowledge: Linkages to 
Ways of Thinking and Practising within the Disciplines‘)

Threshold concept

report

Five-Things-Not-To-Do-When-Schools-Re.pdf

self-regulation

A few links that could be useful in the current situation 

http://www.etl.tla.ed.ac.uk/docs/ETLreport4.pdf
https://hundred-cdn.s3.amazonaws.com/uploads/report/file/15/hundred_spotlight_covid-19_digital.pdf
http://atrico.org/wp-content/uploads/2020/06/Five-Things-Not-To-Do-When-Schools-Re.pdf
https://educationendowmentfoundation.org.uk/evidence-summaries/teaching-learning-toolkit/meta-cognition-and-self-regulation/


Finally, for pedagogical ideas see “CPD materials” on the NCTEM website.

Irina.Tolchenova@nobel.herts.sch.uk


