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Designing for 
enquiry
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Automatise enquiry skills
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Design criterion

Develop ‘scientific thinking’ ability
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Multiple ideas

Plant transport

Transpiration rate

Photosynthesis

Adaptation
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Multiple skills

Plant transport

Transpiration rate

Photosynthesis

AdaptationDe
sig

ni
ng

 fo
r e

nq
ui

ry

Find patterns in data 

Determine variables

Review hypothesis
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Challenge 1: cognitive overload
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Automatise enquiry by learning 
skills to fluency
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Challenge 2: ‘scientific thinking’

Review hypothesis 
against evidence
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Find patterns in data 

Determine variables

Transpiration rate

‘Detect’ strategy

‘Solve’ strategy

Transpiration

Stomata
Photosynthesis

Coordinating the ideas and skills
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Develop scientific thinking by 
coaching students to think

De
sig

ni
ng

 fo
r e

nq
ui

ry

Solution



© Mastery Science 2020

W
hy

 e
nq

ui
ry

 m
at

te
rs

Progression in scientific thinking

Primary: types of enquiry Secondary: types of thinking

Classifying 
Fair tests

Classifying 
Experimental

Researching
(other’s explanations)

Theorising
(own explanations)

Observing Statistical

Patterns Quantitative
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5 types of scientific thinking

! Classifying: categorising and distinguishing 

! Experimental: cause-effect relationships

! Statistical: patterns and correlations

! Theorising: developing models

! Quantitative: mathematising
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Classifying

ExperimentalTheorising

Quantifying

Doll
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Types of thinking in action

Mendeleev Newton

Rutherford Curie

e.g. Periodic table

e.g. Atomic model e.g. Radioactive decay

Statistical
e.g. System damage e.g. 2nd law



© Mastery Science 2020

W
hy

 e
nq

ui
ry

 m
at

te
rs

Detect scientific thinking in GCSE spec

Transpiration is an 
‘experimental thinking’ 
idea
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Scientific thinking coordinates skills

Classifying

Experimental

Statistical

Theorising

Quantitative
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Hypothesising Investigating   Interpreting 

Mathematics

Modelling

Mathematics

Hypothesising Interpreting, 
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Skills in Blueprint
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Automatise enquiry by learning 
skills to fluency

! Blueprint defines all enquiry skills
! Blueprint integrates all skills for teaching in Y7/8
! Blueprint repeats skills regularly in Y9-11
! Blueprint assumes ‘gradual release of responsibility’
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Enquiry 
skills

Interpreting
! Recognise uncertainties
! Review a hypothesis against evidence
! Identify experimental limitations
! Draw a reasoned conclusion
! Find patterns in data

Hypothesising
! Invent a scientific hypothesis
! Think up an experiment

Argument
! Consider a range of perspectives
! Make reasoned arguments

Mathematics
! Determine relationships from graphs
! Solve equations
! Use fractions and percentages
! Use proportions and ratios
! Construct charts & graphs
! Estimate true value

Literacy
! Judge reliability
! Interpret complex texts
! Write with coherence

Investigating
! Collect sufficient data
! Choose appropriate method
! Identify hazards
! Determine variables

Modelling
! Compare a model with observations
! Use a model's features
! Represent with a model
! Evaluate a model's limitations
! Make a reasoned prediction
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Each acquire has a linked foreground skill.

Integrates all skills for teaching in  Y7/8
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Repeats skills regularly in Y9-11
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Skills in your 
curriculum
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Typical ‘enquiry’ activity
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Typical issues
‘Investigation’ 
lessons that 
incorporate 
several skills –
no clear focus.

Prediction

Identify variables

Calculate mean

Determine patterns
Repeatability
Accuracy

Repetition of 
the same skillsSk
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Typical issues

No scientific thinking: 
why the skill is being 
used.

Identify 
variablesSk
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Typical issues

No 
experimental 
context to 
connect skill to
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Typical issues

Skills are not 
taught: no 
teacher modelling 
and student 
practice.
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Typical issues

Skills are not 
assessed.
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How to integrate 
enquiry
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Improve enquiry in your scheme
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1. Choose associated enquiry skills

2. Add ‘need to know’ contexts

3. Teach the skills

4. Give opportunities for practise

5. Assess the skills
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1. Choose enquiry skill
Find the enquiry skill in the relevant Key Concept planner.
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2. Add a ‘need to know’ context
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3. Teach the skill
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4. Give opportunities for practice
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5. Assess the skill

! The evaluate stage of acquire
! As part of apply/analyse
! Summative assessment
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Teach skills
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Added value: blending enquiry 
with science ideas
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science 
idea

enquiry 
skill

scientific 
thinking



© Mastery Science 2020

How can you teach enquiry 
efficiently?
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Explain - clarify the need for this skill and where it fits

Demonstrate – worked example

Guide – coaching/support for students

Empower – independent practice



© Mastery Science 2020

EDGE in action
Ho

w
 to

 te
ac

h 
en

qu
iry

Explain
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EDGE in action
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EDGE in action
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When should practical work be 
used?
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1. As part of 
an acquire
Focus is on 
acquiring the 
main science 
idea, using an 
experiment
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When should practical work be 
used?
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2. As a practical lesson

Focus is on 
teaching 
practical 
techniques and 
the enquiry skill.
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What about required practicals?
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! AQA Combined science has 19 required 
practicals.

! These are in the planners as practical 
acquire lessons.

! Most are covered in a 9-11 key concept, a 
few in year 7/8.
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Scientific thinking 
in Blueprint



© Mastery Science 2020

Develop scientific thinking by 
coaching students to think

! Blueprint statements describe scientific thinking
! Blueprint tasks support scientific thinkingSk
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Main idea

Stomata open in light which lets in carbon 
dioxide for photosynthesis but causes water 
loss. Water is replaced via the transpiration 
stream, which is partly caused by diffusion of 
water out of the stomata. Therefore 
temperature, humidity, air movement, 
number of stomata and light intensity affects 
transpiration rate.

Statements describe scientific thinking

Practice
questions
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To make predictions 
about how variables 
affect the rate of 
transpiration and 
then use data taken 
from a potometer to 
check them.

Main idea

Tasks support scientific thinking 

Acquire task Practice
questions

Sk
ill

s 
in

 B
lu

ep
rin

t



© Mastery Science 2020

Teach 
scientific thinking



© Mastery Science 2020

Oxidation & reduction

© Mastery Science, 2019

Lesson 1: Oxidation
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What happens when substances 
react with oxygen

How to make a scientific 
hypothesis from your ideas

SCIENCE 
IDEA

ENQUIRY

In this lesson, we will learn:
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Here are some gases that come out of a car’s 
exhaust pipe.

CO2
NO2

CO NO

How do these compounds form?

H2O
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Next steps
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Get the Y7/8 planners now
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https://shop.masteryscience.com/products/blueprint



