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Webinar 5. Teaching strategies for AO2/3

Dr Tony Sherborne
Gemma Young
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Why we created Blueprint
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AO2/3 means expert knowledge
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3 takeaways

1. Scaffold: teach cognitive strategies

2. Hug: use increasingly complex problems

3. Bridge: learn the deep structure



© Mastery Science 2020

Scaffold
Teach cognitive 

strategies

Gemma
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How would you solve these?
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Domain-specific strategy
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1. Identify need for procedure: wave equation
2. Use maths skill to rearrange equation 
3. Substitute values
4. Calculate answer

1
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Domain-general strategy
Sc

af
fo

ld

• Detect that the question is about active transport
• Recall everything you know about this concept
• Solve the problem using this information

2
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Why teach cognitive strategies?
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• Many students don’t learn them spontaneously

• Scaffolding complex task

• Support metacognition

• Research says they work
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The worked example
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• Domain-specific strategy

• Model expert thinking
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The worked example
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• Proven to benefit novices

• Reduces cognitive load
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Teaching cognitive strategies
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2. Find the key information
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2. Find the key information

Normal 
conditions
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mineral A
mineral B
mineral C
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soil
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3. Identify the Unknown 

Different 
conditions 
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4. Decide the key concept

Cell transport:

Diffusion
Active transportSc
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DOWN gradient

Diffusion
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No diffusion

UP gradient
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Active transport
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A simple statement that answers the question

How to structure an explanation

Data or observations that supports the claim.

Scientific ideas that show how the evidence 
supports the claim
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active transport
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active transport
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active transport
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Scaffold from example to independence 
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worked example

faded worked example

isomorphic problem

your turn problem with hint

Your turn problem – no hint
(independent problem 

solving)
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Hug
Use increasingly 

complex problems

Tony
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Goal of education : transfer
Hu

g

When skills and knowledge learned in one situation 
help you learn or perform better on something else.

From osmosis in potatoes To a variety of contexts
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Low-road transfer

• Similar conditions e.g. right -> left hand drive
• Fairly automatic and unconscious
• Transfer happens easily

Hu
g
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‘Hugging’ the eventual goal

Stay as close as possible to the eventual performance: 
start with small, simple version and add complexity.

Small-side games Are the best preparation for big games

Hu
g
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Put hugging into practice

Gemma

Hu
g
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Blueprint performances
Simpler 

More 
complex

Hu
g
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What variables could affect how quickly an 
object cools down?

“

“

Now for the real puzzle. To 
find the time of death, you 
need to work out how long 
the dead body took to cool 
to 29.5°C. Let’s investigate!

EXPLORE What determines how quickly an object cools?
Hu

g
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SS2&3

EXPLORE What determines how quickly an object cools?

“ “
Activity: What affects the rate of cooling?
• Work in pairs to investigate one independent variable.
• Put the orange in the water and measure the 

temperature of the orange every 2 mins for 20 mins.
• Record your results
• Draw a line graph and write a conclusion.

water

orange

thermometer 
inside orange

I don't have dead 
bodies for you to 
test! Use a model   
– an orange.

Hu
g
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EXPLAIN

© Mastery Science, 2019

The smaller the mass, the greater the temperature 
drop.

mass
200 g 35°C20 minutes

30°C20 minutes

How does mass affect how much heat is 
transferred?

Mass affects rate of cooling

40°C

mass
100 g40°CHu

g
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EPILOGUE Could Lee be guilty of murder?

Activity: Study the evidence
• Study the graph Lee’s lawyer used. How did he use it 

to conclude that Clare was killed at 7pm?
• Use what you have learnt about cooling to decide if 

she could have been killed after 10pm.
© Mastery Science, 2019

SS4

“
“Lee's lawyer used a 

cooling curve to 
estimate the time of 
death as 7pm. That 
means Lee wasn't home 
to kill her...but is this 
estimate correct?Hu

g
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Bridge
Learn the deep 

structure

Tony
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High-road transfer

• Different conditions e.g. chess to politics
• Transfer not easy - takes effort
• Requires search for patterns and principles

Hu
g
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‘Bridging’ between situations
Br

id
ge

• Build an abstract idea from concrete experience

• Use bodily and visual analogies – how people think

• Help students ‘bridge’ (generalise) across contexts
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Beyond tell and practice 1
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Example: density, a difficult concept

• It’s a derived quantity (mass / volume)

• It involves proportional thinking

• Students equate density with weight

Br
id

ge
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Concrete analogy
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Contrasting cases
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Invention
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Beyond tell and practice 2
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Do you need ‘Question Sets’?
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Next steps



© Mastery Science 2020

Blueprint planners

Year 7/8     now
Year 9-11   coming soon

Complete Mastery
Year 7/8 course  on offer until 31st July

Further webinars?
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