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5 Big Ideas



5 Big Ideas
Coherence - Lessons are broken down into small connected steps that gradually unfold the concept, providing 
access for all children and leading to a generalisation of the concept and the ability to apply the concept to a 
range of contexts.
Representation and Structure - Representations used in lessons expose the mathematical structure being 
taught, the aim being that students can do the maths without recourse to the representation
Mathematical Thinking - If taught ideas are to be understood deeply, they must not merely be passively 
received but must be worked on by the student: thought about, reasoned with and discussed with others
Fluency - Quick and efficient recall of facts and procedures and the flexibility to move between different 
contexts and representations of mathematics
Variation - Variation is twofold. It is firstly about how the teacher represents the concept being taught, often in 
more than one way, to draw attention to critical aspects, and to develop deep and holistic understanding. It is 
also about the sequencing of the episodes, activities and exercises used within a lesson and follow up practice, 
paying attention to what is kept the same and what changes, to connect the mathematics and draw attention 
to mathematical relationships and structure.



Planning vs Lesson Design
Lesson design identifies the new mathematics that is to be taught, the key 
points, the difficult points and a carefully sequenced journey through the 
learning. 

In a typical lesson the teacher leads back and forth interaction, including 
questioning, short tasks, explanation, demonstration, and discussion.



Pre-Observation Discussion
 Year 4 lesson – third lesson on recognising and using 0.1

 What do you predict that the Year 4 teacher has considered in advance 
when designing her lesson on this topic?

Tricky bits?
Required prior 

knowledge?
Resources and 

representations?



Pre-Observation Discussion

Tricky bits?

Resources and 
representations?

The decimal point indicating the position of the ones/tenths 
boundary.

Difference between tens and tenths
Partitioning and combining whole numbers and tenths

Real life contexts of measurement – 1kg and 0.1kg of food



Decimals lesson observation
https://www.ncetm.org.uk/resources/49420
https://vimeo.com/178875593

Anchor Task – 0:35 to 3:55

• Real life context of kg 
• Collaborative partner work including quality talk in 

full sentences and use of stem sentence from a 
prior lesson. 

• Coherence - can initially appear a slow start to the 
lesson, but the teacher is ensuring a base level of 
knowledge for all children that can be built upon.

https://www.ncetm.org.uk/resources/49420
https://vimeo.com/178875593


Decimals lesson observation
https://www.ncetm.org.uk/resources/49420
https://vimeo.com/178875596

Episodic teaching - 0:00 - 3:10    

• Still makes use of familiar real life context of kg 
• Still collaborative partner work with quality talk 

and reasoning. 
• Introduction of working systematically
• Provides the teacher for a chance to address 

any existing misconceptions, such as confusing 
whole kg and tenths of kg

https://www.ncetm.org.uk/resources/49420
https://vimeo.com/178875596


Decimals lesson observation

Guided Practice –

• Chance to practice work 
independently now by 
removing the scaffold of mixed-
attainment peer support. 

• Variation – moving away from 
kg to focus upon other units of 
measure 



Decimals lesson observation
https://vimeo.com/178875598
Guided Practice – 0:00 – 4:10  

• A return to mixed attainment pairs to 
scaffold new learning – looking at 
equivalence using a balance scales.

https://vimeo.com/178875598


Traditional Lesson Design
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How does this look in a lesson

What is the teacher doing? What are 

the children doing?

INPUT

ACTIVITY

PLENARY

Talking

Listening

Supporting? Watching? Intervening?
Remembering and applying

Explaining
Discovering

When I discover 

something here, it’s a 

while till I get to 

practice it.

The only way to learn 

mathematics is to do 

mathematics.
Paul Halmos



Mastery Lesson Design
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How does this look in a 

MASTERY lesson

What is the teacher doing? What are 

the children doing?

ANCHOR TASK

GUIDED PRACTICE

INDEPENDENT PRACTICE

Questioning, guiding, cajoling
Trying, thinking, testing, articulating

Supporting? Watching? Intervening?
Making connections, applying, thinking

Explaining, intervening, supporting
Practicing

Slight variants on the 

anchor task, that begin 

to chip away at the 

context.

A real world problem 

that pupils have time 

to solve – they then 

feedback



An example Teaching for 
Mastery lesson structure
• Anchor Task – every lesson begins with a problem 
• Discussion – the answer is only the beginning
• The concept should be represented by a progression from concrete apparatus to 
pictorial to abstract (CPA)
• Carefully chosen examples and representations to draw out the essence of the 
concept (conceptual variation) and tackle the difficult point
• Episodic teaching– providing sufficient scaffold for all pupils to access
• Repetition and chorusing to encourage precision in the use of mathematical  
language
• Intelligent independent practice 
• Dong Nao Ting/Challenge



5 Big Ideas
Clips from Year 4 lesson have been 
chosen to illustrate coherence – small 
easier steps to take to ensure that the 
learning is embedded by ALL learners.

Mathematical thinking was also 
observed as the children were 
encouraged to use the stem sentence 
to explain their findings.

Now time to focus upon variation …



Variation

Influencing the way children think through:

What we keep the SAME
What we CHANGE



Variation

Conceptual Variation – representing the same concepts in 
different ways to draw out essential features and form a 
fluent and deep understanding of the concept.

Procedural Variation – calculations are connected and 
pupils use the relationships to find easy ways of 
calculating



Conceptual Variation

“An important teaching method ... It intends to illustrate the 

essential features by demonstrating different forms of visual 

materials and instances or highlight the essence of a concept by 

varying the non-essential features. It aims at understanding the 

essence of object and forming a scientific concept by putting away 

the non-essential features” (M Gu 1999)



Conceptual Variation
What is a chair, based upon these images? How can we define it?



Conceptual Variation
How does this change our definition of a chair?



Conceptual Variation
Do these examples fit your definition of a chair?



Conceptual Variation
What about this example of a chair?



Conceptual Variation
Is your definition tight enough?!



Conceptual Variation



Conceptual Variation

Thinking about the Year 4 decimals lesson, what “essence of the concept” of 
decimals would the children have understood if they had only been exposed 
to this?

2.4            1.2          7.5          3.3



Conceptual Variation
Thinking about the Year 4 lesson on decimals, what examples of conceptual 
variation did the teacher use?

2.4kg = 2kg + 0.4kg
2.4kg = 1kg + 1.4kg

Progression from kg to m

1kg            1.0kg                1.kg



Variation



Variation vs Variety



Good lesson design should achieve …
•Achievable for all (keeping the class working together)

•Deep and sustainable learning (understanding the maths)

•The ability to build on something that has already been 
sufficiently mastered

•The ability to reason about a concept and make connections

•Factual, conceptual and procedural fluency

•Longer time on key topics – going deeper to embed learning 



Planning Resources
 Are you registered with NCETM?
 Mastery section – mastery booklets
 Progression maps
 Professional Development Materials
 Marking and Calculation guidance
 Hub support – SKEs etc. 



Lesson Design 


