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Intended Learning Outcomes

By the end of this session you will:

• Be familiar with what a high quality curriculum means

• Understand how to structure your science curriculum for progress



What is Curriculum and Why is it important?
Intent: Curriculum design, coverage and appropriateness (The What)

Implementation (The How)

• Curriculum delivery

• Teaching (pedagogy)- contribution to delivering the curriculum as intended

• Assessment (formative and summative)

Impact 

Attainment and progression (including national tests and assessments

• Reading

• Destinations



The 
What

• It shapes and determines what all 
learners of all ages will get out of 
their education

• It is the heart of “ the quality of 
learning” OFSTED judgement



Why is curriculum important?

What people can know, remember and do, 

dictates their ability to achieve well.

Have you got a Broad and Balanced, 

Ambitious and Well Sequenced Science Curriculum?



End Points: 

Lets start at the very beginning?

Intended Outcome? 

Why do we teach Science?



Why do we teach Science?

• For UK workforce?

• To be able to wire a plug?

• To think like a scientist? Dewey (1910)

• Scientific method?



Science Curriculum

“For the science curriculum to have value, it needs to 

have a value for all students, not just the few that will 

go on to become scientists……

A single science curriculum for all should focus on a 

set of core powerful ideas that are unique to science” 

Jasper Green 2021



Why do we teach Science? 
So that pupils are able to explain the material world and ‘develop a sense of 

excitement and curiosity about natural phenomena’.

So pupils learn how scientific knowledge becomes established through scientific 
enquiry

So that they also learn about its uses and significance to society and their own lives.

So that pupils will also learn about the continuing importance of science in solving 
global challenges

Science education also provides the foundation for a range of diverse and valuable 
careers that are crucial for economic, environmental and social development.



Why do we learn science?





Bought Scheme of work?
https://www.gov.uk/government/publications

/early-years-foundation-stage-framework--2

https://www.gov.uk/government/publications

/national-curriculum-in-england-science-

programmes-of-study

‘Since there are a variety of ways 

that schools can construct and 

teach a high-quality science 

curriculum, it is important to 

recognise that there is no 

singular way of achieving high-

quality science education’. 

Ofsted, 2021

https://www.gov.uk/government/publications/early-years-foundation-stage-framework--2
https://www.gov.uk/government/publications/national-curriculum-in-england-science-programmes-of-study


Curricular Thinking

Most of us have not been trained to think deeply about curriculum

There are key words, phrases and concepts which are new

These key words, phrases and concepts are not only important in and of 

themselves, but they help clarify and sharpen our curricular thinking

Knowing more about curriculum leads to richer curricular conversations



Deep thinking



Your Curriculum isn’t
• Just the subject or qualification offer

• Just what is assessed

• The same as teaching activities

• devising extra or elaborate creative activities

• Narrow

• Vague

The curriculum is “not the timetable. Nor is it what we think might be on the exam.” 

It is “the yardstick for what school leaders want their pupils to know and to 

be able to do by the time they leave school.”
Amanda Spielman, Ofsted Chief Inspector, Sept 2018



Outstanding?

Based on 
proactive 
thinking

Clear 
consideration of 
the sequence of 

content 
necessary for 

children to make 
progress

Provide children 
with the 

knowledge they 
need for 

subsequent 
learning-

transferable 
knowledge

Build deeper 
understanding 

and the 
capacity for 

skilful 
performance

……. takes into account how we learn



Primary Science findings by OFSTED 2019
• Very little Science content

• Low levels of challenge

• Not enough thought about key concepts and skills and how to sequence them

• The science lead might have good plans, but those plans were not being 
implemented across the school.

• It was still based on one off lessons with limited progress

• Working scientifically is not the mechanism to teach knowledge and concepts. 

• Headteachers being to find how weak their science curriculum really was.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936111/Intent
ion_and_substance_findings_paper_on_primary_school_science_110219.pdf

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936111/Intention_and_substance_findings_paper_on_primary_school_science_110219.pdf


Definitions 
of keywords, 
phrases and 

concepts



Knowledge and progress

“Learning is defined as an alteration in long-term 

memory. If nothing has altered the long-term memory 

nothing has been learned.”

Sweller, J, Ayres, P, and Kalyuga, s. (2011)

Knowing more and remembering more.



Acquisition of knowledge

Experts in every subject depend on rich and detailed 

structures of knowledge stored in their long term memory



Scientific Knowledge



Powerful Knowledge

Michael Young

• Specialist Knowledge that gives students the ability 

to think about and do things that otherwise they 

couldn’t.

• Gives power to the students

• Takes students beyond their everyday experiences 

by giving them knowledge of Biology, Chemistry and 

Physics

. 

Powerful 
Knowledge



Types of Science Knowledge

Substantive knowledge 

• knowledge of the products of science, such as 

concepts, laws, theories and models

• in the national curriculum: referred to as ‘scientific 

knowledge and conceptual understanding’

Disciplinary knowledge 

• knowledge of how scientific knowledge is generated 

and grows

• in the national curriculum: referred to as ‘working 

scientifically’ and it includes knowing how to carry out 

practical procedures

OFSTED research review; Science HERE

https://www.gov.uk/government/publications/research-review-series-science/research-review-series-science


Types of Science Knowledge









Knowledge for understanding



Knowledge for understanding

“Priming” Peps McCrea 

Motivational Teaching



Prior Knowledge



Prior Relevant Knowledge

“Language is surrounded by a cloud of taken for 

granted unsaid knowledge without which the said 

cannot be understood”

• Our prior knowledge enables us to comprehend new 

material. 

• Knowledge is highly transferable between context

Why don’t students like school

By Daniel Willingham



Not all knowledge is equal!

Threshold Concepts



Powerful ideas (Jasper Green)

Biology
• The cell is the basic structural and functional unit of life from which 

organisms emerge

• Organisms reproduce by passing down their genetic information from 

one generation of organisms to another

• Organisms compete with, or depend on, other organisms for some 

basic material and energy that cycle throughout ecosystems

• The diversity of organisms, living and extinct, is the result of evolution 

by natural selection



Powerful ideas
Chemistry
• Objects are made from materials and materials are made from one or 

more substances built from atoms

• When substances react, atoms are rearranged and new substances 

form but mass is always conserved

• Substances are held together by electrostatic forces of attraction

• Chemical reactions only occur if they increase the disorder of the 

universe.

• Quantities in Chemistry are expressed at the microscopic and sub-

microscopic scales using grams, volumes and moles



Powerful ideas
Physics
• Changing the movement of an object requires a net force to be acting 

on it

• The movement of charge forms electric current and causes magnetic 

fields

• Every particle in our universe attracts every other particle with a 

gravitational force

• The total amount of energy in the universe is always the same but can 

be transferred from one energy store to another during an event



How to sequence the 
Curriculum



KS1 science

KS2 science

KS3 science

KS4 sciences, 
GCSEs

Post 16 sciences, 
A levels

Employment, FE 
or HE …and life

“The curriculum as the 

progression model” 



Effective Progression Model
• Early years is the bedrock of everything to come

• Transition is key



Sequencing 
the 

Curriculum

• Macro: Which topics when

• Meso: What to include in 
each topic

• Micro: What to include in 
each lesson



Spiral Curriculum
A curriculum where the core 

concepts are revisited regularly 

and further developed

Spiralling can be used to promote 

long term memory techniques like 

retrieval practice and interleaving, 

but the real importance is 

showing the relationship between 

the topics



Sequencing Knowledge Macro Topics: progressing



Sequencing 
Knowledge





Sequencing 
Knowledge



Sequencing 
Knowledge



Macro Sequencing



For each subject, teachers should know and be able to 

articulate:
• The purpose and rationale of their school’s and subject’s curriculum providing 

students with a sense of purpose for learning which can aid effort and 
motivation.

• The principles and values that underpin their curriculum (and how these link to 
the whole school curriculum principles and values).

• What their expectations are for student learning by the end of a unit, academic 
year, key stage etc.

• What the concepts and themes are that will be revisited throughout the 
curriculum narrative.

• What the core content is that all students need to have a solid grasp of at each 
stage of the journey (each unit, academic year or key stage etc.) It needs to be 
specified so that every student is taught it.

• How and why content has been selected and sequenced so there is 
coherence.



Meso 
Sequencing: 

Content within 
each topic

How do we go about 
ordering the content 
within each topic for 
progress?



Prerequisite knowledge

Is the foundation on which 

new knowledge is built.

Without it, you can't build!

Foundational knowledge

New 
Knowledge

Prerequisite 
knowledge

Prerequisite 
knowledge



Knowledge Structures

Hierarchical; Large blocks of 

knowledge lead to further 

understanding in a very sequential 

route

Calculation 
of motion

Motion

ForcesPrerequisite 
Knowledge



Knowledge Structures

Cumulative: When 

large blocks of 

knowledge are 

related. Some 

might be reliant 

on each other for 

understanding

Electrolysis

Prerequisite 
Knowledge

Atoms

Ions Electricity

States of 
matter

Reactivity 
Series

Periodic 
table

Oxidation 
and reduction

Balancing 
equations



Matter at 

Primary 

School

Knowledge 

Structures



Meso Sequencing: Content within each topic

Plan resources

https://www.planassessment.com/

https://www.planassessment.com/


Things to 
include for 

each 
topic?

Prior Learning

What next

Links with previous topics

Links with other curriculum areas

Core Substantive Knowledge

What are the common misconceptions and difficulties

What are the working Scientifically skills

What are the maths skills

What are the “real life” applications

What are Literacy skills, oracy



Things 
to 

include 
for each 

topic?

• The steps to understanding

• Key Vocabulary

• Retrieval Practice

• Questioning and checking for 
understanding

• Formative and Summative assessment

• Models to scaffold learning

• Wider reading

• Linked Careers



RADAAR Planning sheets
https://www.stem.org.uk/
resources/elibrary/resourc
e/501373/radaar-
framework-planning-
documents

Research
Anticipate
Diagnose
Address
Assess
Review

https://www.stem.org.uk/resources/elibrary/resource/501373/radaar-framework-planning-documents




Micro Sequencing: 
Content within 
each lesson

How do we go about 
ordering the content 
within each topic for 
progress?



Lesson plan
• Resources needed for lesson

• SEN members: How you are going to 
scaffold the learning for them

• Hinterland: What stories, hooks to tell

• Starters?

• Lesson objectives?

• Plenary?

• Questions 

• Assessment



Assessment
• High stakes testing dominates and skews teaching.
• Teachers focus on what it takes to get the best marks rather than the 

substantive and disciplinary knowledge the student has gained.
• Tests should actually test what you want to measure. Have the students 

learnt, remembered and can apply their knowledge.

• Secondary:M/C diagnostic questions from BEST are a great resource for 
uncovering misconceptions and easy to find gaps in students learning.

https://www.stem.org.uk/best-evidence-science-teaching
• Primary resources: TAPS 
https://pstt.org.uk/resources/curriculum-materials/assessment

https://www.stem.org.uk/best-evidence-science-teaching
https://pstt.org.uk/resources/curriculum-materials/assessment


Further Reading

• OFSTED research document HERE

• Curriculum handbook by Mr Gordon 
https://docs.google.com/document/d/1W5Ld-
Oofdlvg_fDTyYGLcVmCoDp_pWFj/edit

• One stop shop compiled by Adam Boxer

• https://achemicalorthodoxy.wordpress.com/2019/06/27/thinking-
curriculum-the-one-stop-shop/

https://www.gov.uk/government/publications/research-review-series-science/research-review-series-science
https://docs.google.com/document/d/1W5Ld-Oofdlvg_fDTyYGLcVmCoDp_pWFj/edit
https://achemicalorthodoxy.wordpress.com/2019/06/27/thinking-curriculum-the-one-stop-shop/


Primary helpful links

• Staff and pupil surveys

• https://explorify.wellcome.ac.uk/teaching-support/toolkit

• Progression of knowledge  

• https://www.planassessment.com/science-subject-leader

• Progression of Working Scientifically skills

• https://www.planassessment.com/plan-progression-in-ws-skills

• Barriers to Learning 

• https://pstt.org.uk/application/files/7415/0538/3452/Supporting_SEND_pupi
ls_in_science.pdf

https://explorify.wellcome.ac.uk/teaching-support/toolkit
https://www.planassessment.com/science-subject-leader
https://www.planassessment.com/plan-progression-in-ws-skills
https://pstt.org.uk/application/files/7415/0538/3452/Supporting_SEND_pupils_in_science.pdf


More Links!

• Primary Science Capital 
Teaching Approach

• Ofsted Review Guidance 
https://tinyurl.com/Ofste
dReviewGuidance

https://discovery.ucl.ac.uk/id/eprint/10136335/1/UCL%20PSCTA%20Teachers%20science%20pack%20Interactive%20sml.pdf
https://tinyurl.com/OfstedReviewGuidance


Have you got…….

An ambitious and well sequenced Science 

curriculum. 

A broad and balanced Science curriculum

What do you need to do next?



Pause to Plan



Pause to Plan



Thank you 
for Listening

• Summer Term CPD 
opportunities

• Primary HERE

• Secondary Technicians HERE

• Secondary Teachers HERE

Quintona780@stclementdanes.
herts.sch.uk

Hubs@stclementdanes.herts.sc
h.uk

https://drive.google.com/file/d/12NmeR1FYtNgIWeO3wel7CMtwazRgcoHF/view?usp=sharing
https://drive.google.com/file/d/1-CB4OMxv2_7S_Yz8YIYiLagsp-9_Iov4/view?usp=sharing
https://drive.google.com/file/d/1y6ldyi22HMXg28bdq6YFwFLTKcBxqVwI/view?usp=sharing
mailto:Quintona780@stclementdanes.herts.sch.uk
mailto:Hubs@stclementdanes.herts.sch.uk

