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Webinar 4. Assess for Mastery

Dr Tony Sherborne
Gemma Young
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“Know thy impact”
John Hattie
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3 takeaways

1. Measure type and depth of knowledge with Tests

2. Diagnose understanding of Key Concepts in Assess 

3. Measure abilities with Performance Assessment
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Aligned 
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Teaching

Assessment

Learning 
progression

Alignment

All decisions about 
goals, assessment and 
teaching are consistent 
with the purposes of the 
curriculum.A
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Key Concept 
goals
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5YC Physics

More details masteryscience.com/products/blueprint © Mastery science 2020

Progression over 5-years

http://www.masteryscience.com/products/blueprint
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Big idea: forces predict motion
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Progression within a Key Concept
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Myth
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“Unit tests scores are the 
most useful assessments.”
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Do tests tell you about progress?
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Assessing progress
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Measure type 
and depth of 
knowledge
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Aligned unit tests

Summative assessment for 
each key concept

Assess AO1, 2 and 3 
(science ideas plus 
enquiry) in same 
proportion as GCSE
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Apply understanding (AO2)

AO2 criteria: Unfamiliar situation

Problem-solving thinking required (not just 
recall)
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Apply understanding of technique
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information and ideas
Require a longer 
answer
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Change course?
Is the way we’re teaching 
enabling most students to 
reach  mastery? 

Are student’s cognitive 
processes improving across 
time?

Who needs extra support or 
challenge?
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Leading 
indicators
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Progression within a unit
Le

ad
in

g 
in

di
ca

to
rs



© Mastery Science 2020

Leading and lagging indicators
Le

ad
in

g 
in

di
ca

to
rs Consumer 

confidence
(leading) GDP

(lagging)

Lead



© Mastery Science 2020

Possible leading indicators
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! % students 
missing 
prior ideas

% students 
correct on 
exit tickets

Diagnostic 
quiz on main 
ideas

% academic engaged time 
(lesson observation)
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Diagnose 
understanding
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Diagnostic instrument

For teachers

Shows understanding of main 
ideas

Highlights specific 
misconceptions

Outcomes guide next lessons

For students

Retrieval practice

Improves thinking skills

Feedback - opportunity for 
further learning
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Example: cell structure
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This is not a diagnostic question
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How to design a diagnostic quiz
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Cells don’t contain water

Cells don’t contain water

Cells are like the model

These are diagnostic questions
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Corrective feedback

Why the right answer is right and why the wrong answer 
is wrong
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Apply

After the diagnostic quiz

Make 
adjustments
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Can they use the 
model to explain?

Can they identify 
the parts of a 
model?

A misconception

Rethink
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Reassess
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Assess abilities

!"#$



© Mastery Science 2020

Myth
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“It’s enough to assess 
knowledge”
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GCSE is a Universe of marks 

40% is Visible matter.
It’s the content 
statements (AO1)

60% is Dark Matter.
It’s beyond content 
statements (AO2/3)
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science 
ideas

enquiry 
skills

scientific 
thinking

meta-
cognition

non-
cognitive 

factors

Achievement = knowledge x ability
A
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t Abilities

Academic 
performance

Knowledge
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’Fixed ability’ thinking

Low achievers
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’Fixed ability’ = meet expectations
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Low achievers
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‘Incremental        vs.       ‘fixed ability’
ability’
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Assessment 
type

Scientific 
idea 
knowledge

Enquiry 
skills

Scientific 
thinking ability

Metacognitive 
ability

Quiz Yes Partly

Long answer Yes Partly Partly Partly

Performance 
task

Yes Yes Yes Yes

Standard tests are not enough
A
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abilities
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Performance assessment
M

ea
su

re
 a

bi
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s ! Students show integration knowledge, thinking and abilities

! Authentic situation: Real-life version of AO1-3

! Can be used to motivate the learning of Key Concept

! Decision making, investigation or design

! 1-2 lesson task
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Assessment evidence
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science 
ideas

Performance 
assessment

enquiry 
skills

scientific 
thinking

meta-
cognition

non-
cognitive 

factors



© Mastery Science 2020

Example: The Chi wheel
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What it assesses

! Science ideas: Particle model & density

! Enquiry ideas: Hypothesising
- Invent a scientific hypothesis
- Think up an experiment
- Review hypothesis against evidence

! Scientific thinking ability: Experimental 
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Differentiating the task

What's the problem?

What do I know already that can help?

What do I need to know?

What science will solve the problem?M
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Engage

Enable

Explore

Explain

Epilogue

Extend

Evaluate

Scaffolding the sta
ges
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Outcomes

The outcomes from the performance assessment can show:

! Improvement in problem solving skills and metacognition

! What skills you need to focus on teaching in more depth
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Spaced testing
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Unit tests
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Plus retest 
questions
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Retest schedule
Sp
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ed

 te
st
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g Key Concepts

1st repetition

In ‘Forces on 
Materials’ test

2nd repetition

In ’Substances 
& Particles test

3rd repetition

In ‘Electric 
Circuits’ test

Balanced & 
unbalanced 21 days 56 days 133 days

Friction
14 days

49 days 126 days

Density 7 days 42 days 119 days
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Next steps
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Unit planners

Year 7/8     now
Year 9-11   coming soon

Next week’s webinar

Teach thinking for AO2-3N
ex

t s
te

ps




