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  CUSP Science precisely follows the units outlined in the National Curriculum. CUSP Science is infused with evidence-led practice and enriched with retrieval studies to ensure long-term retention of foundational knowledge. This ambitious curriculum places knowledge, vocabulary, working and thinking scientifically at the heart of our principles, structure and practice. Through studying CUSP science, pupils become ‘a little more expert’ as they progress through the curriculum, accumulating, connecting and making sense of the rich substantive and disciplinary knowledge.
1. WHAT PUPILS WILL KNOW
Substantive knowledge - this is the subject knowledge and explicit vocabulary used to learn about the content. Common misconceptions are explicitly revealed as non-examples and positioned against known and accurate content. In CUSP Science, an extensive and connected knowledge base is constructed so that pupils can use these foundations and integrate it with what they already know. Misconceptions are challenged carefully and in the context of the substantive and disciplinary knowledge. In CUSP Science, it is recommended that misconceptions are not introduced too early, as pupils need to construct a mental model in which to position that new knowledge.
 2.            WHAT PUPILS WILL DO
Disciplinary knowledge – this is knowing how to collect, use, interpret, understand and evaluate the evidence from scientific processes. This is taught. It is not assumed that pupils will acquire these skills by luck or hope. Pupils construct understanding by applying substantive knowledge to questioning and planning, observing, performing a range of tests, accurately measuring, comparing through identifying and classifying, using observations and gathering data to help answer questions, explaining and reporting, predicting, concluding, improving, and seeking patterns. We call it ‘Working Scientifically.’ CUSP Science provides Working Scientifically coverage maps to check the balance of provision in KS1, Lower and Upper KS2. They are also present in the Whole Class Assessment toolkits.
Scientific analysis is developed through IPROF criteria. We call it ‘Thinking Scientifically.’
· identifying and classifying
· pattern seeking
· research
· observing over time
· fair and comparative testing

3. Substantive concepts include concrete examples, such as ‘plant’ or more abstract ideas, such as ‘biodiversity’. Concepts are taught through explicit vocabulary instruction as well as through the direct content and context of the study.

PRINCIPLES
A guiding principle of CUSP Science is that each study draws upon prior learning. For example, in the EYFS, pupils may learn about The Natural World through daily activities and exploring their locality and immediate environment. This is revisited and positioned so that new and potentially abstract content in Year 1, such as Animals, including humans, is related to what children already know. This makes it easier to cognitively process. This helps to accelerate new learning as children integrate prior understanding.
CUSP Science is organised into three distinct subject domains: biology, physics and chemistry. Where inter-disciplinary concepts are encountered, such as the particle model, these are taught explicitly and connected across science domains.
CUSP Science has sequenced the national curriculum into meaningful and connected ‘chunks’ of content to reduce the load on the working memory as well as creating coherent and strong long-term memories. The sequence of substantive and disciplinary knowledge enables pupils to become ‘more expert’ with each study and grow an ever broadening and coherent mental model of the subject. This guards against superficial, disconnected and fragmented scientific knowledge and weak disciplinary knowledge. High frequency, multiple meaning words (Tier 2) are taught explicitly and help make sense of subject specific words (Tier 3). Each learning module in CUSP Science has a vocabulary module with teacher guidance, tasks and resources to enhance and deepen understanding.
CUSP Science is planned so that the retention of knowledge is much more than just ‘in the moment knowledge’. The cumulative nature of the curriculum is made memorable by the implementation of Bjork’s desirable difficulties, including retrieval and spaced retrieval practice, word building and deliberate practice tasks. This powerful interrelationship between structure and research-led practice is designed to increase substantive knowledge and accelerate learning within and between study modules. That means the foundational knowledge of the curriculum is positioned to ease the load on the working memory: new content is connected to prior learning. The effect of this cumulative model supports opportunities for children to associate and connect significant scientific concepts, over time, and with increasing expertise and knowledge.
CUSP Science deliberately pays attention and values the importance of subject content as well as the context it is taught in. Common scientific misconceptions are identified in all CUSP Science learning modules. These misconceptions are made explicit to pupils. Children draw upon substantive and disciplinary knowledge to reason and practise acquiring the conception, whilst repelling the misconceptions. Examples and non-examples are powerful ways of saying what something is and what something isn’t.
CUSP Science values the study of scientists from the past as well as promoting diverse present-day role models in the field. These studies help us to learn how they used, at that time, their substantive and disciplinary knowledge to develop a conception. This illuminates how misconceptions can permeate substantive knowledge and appear to be a known truth. An example of this is the study of Maria Merion in Year 5, who was born in Germany in 1667. She observed and drew insects going through biochemical metamorphosis. She challenged the misconception that all insects were evil, born from mud and were the work of the devil. Further examples of contextual misconceptions and refinement of conceptions can be seen in the study of Galen’s views about blood circulation in AD 157 and William Harvey’s findings in 1602.
CUSP fulfils and goes well beyond the expectations of the National Curriculum as we believe there is no ceiling to what pupils can learn if the architecture and practice is founded in evidence-led principles.

LONG-TERM SEQUENCE FOR SCIENCE – EYFS to KS1                                       
 
	Specific Area of Learning
Understanding the World
	ELG’s
	How this is achieved in EYFS
	Key Vocabulary to be developed in EYFS
	Science KS1

	
	
	
	
	Year 1
	Year 2

	
	Managing Self
· Manage their own basic hygiene and personal needs, including dressing, going to the toilet, and understanding the importance of healthy food choices.


	
· Develop their sense of responsibility and membership of a community.
· Show more confidence in new social situations.
· Increasingly follow rules, understanding why they are important.
· Remember rules without needing an adult to remind them.
· See themselves as a valuable individual.
· Show resilience and perseverance in the face of challenge by: continuing to ‘have a go’ , adapting their plans to improve an outcome and understanding that sometimes they can’t do it “yet”.
· Manage their own needs.
	
· Exercise
· Healthy
· Wash
· Toothbrush
· Tooth / Teeth
· Body
· Head
· Heart
· Bones
· Skeleton
· Family
	
· Animal
· Human
· Mammal
· Bird
· Fish
· Amphibian
· Insect
· Lifecycle
· Nocturnal
	
Animals, including humans.

	
	ELG 
The Natural World
· Explore the natural world around them, making observations and drawing pictures of animals and
plants.
· Know some similarities and differences between the natural world around them and contrasting environments, drawing on their experiences and what has been read in class. 
· Understanding some important processes and changes in the natural world around them, including seasons and changing states of matter.
	
· Use all their senses in hands on exploration of natural materials.
· Explore collections of materials with similar and/or different properties.
· Talk about what they see, using a wide vocabulary.
· Plant seeds and care for growing plants.
· Understand the key features of the life cycle of a plant and an animal.
· Begin to understand the need to respect and care for the natural environment and all living things.
· Explore and talk about different forces they can feel.
· Talk about the differences between materials and changes they notice.
· Explore the natural world around them by making observations and drawings of animals and plants. .
· Describe what they see, hear and feel whilst outside.
· Recognise some environments that are different to the one in which they live.
· Understand the effect of changing seasons on the natural world around them.


	· Lifecycle
· Plant
· seed
· grow
· roots
· Flower
· Material
· Wood
· Plastic
· Glass
· Float
· similar
· same
· different
	· Seasons
· Autumn
· Winter
· Spring
· Summer
· Change
· Weather
· Sink
· Liquid
· Solid
	
Plants

	
	
	
	
	
	Seasonal changes




Everyday materials
	Living things and their habitats.

	
	
	
	
	
	
	Uses of everyday materials.

	Scientific Vocabulary – scientist, sort, observation, identify, compare, group, investigate, test, evaluate















Long Term Sequence for Science
	
	Autumn
	Spring
	Summer

	
Year 1
	Seasonal changes and daily weather
Introduce Plants – (trees) Animals, including humans
	Everyday materials

Revisit 1: Animals, including humans
	Plants

Revisit 2: Plants, Animals including humans

	
Year 2
	Living things and their habitats

Animals, including humans
	Uses of everyday materials

Revisit Living things and their habitats / materials
	Plants

Revisit Living things and their habitats / Animals, including humans

	
Year 3
	Rocks
Animals, including humans Revisit Rocks
	Forces and magnets Plants
	Plants continued… Light

	

Year 4
	Living things and their habitats

States of matter
	
Animals, including humans
	Electricity

Sound

	
Year 5
	Properties and changes of materials

Animals, including humans
	Forces (Gravity and Galileo)

Earth in space
	Living things and their habitats

Forces continued

	
Year 6
	Electricity

Animals including humans (circulatory system)
	Animals including humans (water transport)

Light
	Living things and their habitats

Evolution and inheritance



Vocabulary progression Tier 2 vocabulary   Tier 3 vocabulary
	
	Theme
	Theme
	Theme
	Theme
	Theme

	EYFS
	Managing Self
	The Natural World
	
	
	

	Reception
	Exercise, healthy, body, teeth.
Heart, bones, skeleton, wellbeing.
	Plant, Seed, Grow, Tree
Material, Float, Sink,Similar
	
	
	

	Yr1
	Seasons and weather
Day and night
	Plants, including trees

	Animals, including humans

	Everyday materials

	

	
	dawn dusk mild rotate soaked weather
month season spring summer autumn winter
	bud trunk branch bark seed wild
nutrients stem deciduous evergreen
	blood senses young feathers fur scales
mammal amphibian reptile herbivore carnivore omnivore
	absorb rough smooth waterproof metal plastic
materials properties flexible transparent opaque physical
	

	Yr2
	Living things and their habitats

	Animals, including humans

	Use of everyday materials

	Plants
	

	
	thrive depend producer consume prey predator
oxygen nutrition respiration sensitivity reproduction excretion
	healthy survive exercise heart lungs muscles
hygiene larva pupa vertebrates invertebrates metamorphosis
	artificial brittle extracted fabric manufactured natural ceramic durable inflexible reflective rigid translucent 

	wither dormant mature bulb anchor sustain
germination perennial carbon dioxide glucose clone
	

	Yr3
	Rocks
	Animals, including humans

	Forces and Magnets

	Plants
	Light

	
	cemented compacted decay prehistoric soil transform
fossil igneous magma metamorphic minerals sedimentary
	minerals skeleton skull voluntary involuntary nerves
biceps triceps vertebrae vitamins proteins carbohydrates
	consequence contact
force attract north south
magnet resistance friction repel pole magnetic field 
	adapt essential glucose transport variety vital transpiration stoma pollination stamen pistil
photosynthesis

	Absence cast (shadow) impenetrable reflect shadow source (light)
constant dependent independent illuminate translucent variable


	Yr4 
	Living things and their habitats

	States of matter
	Animals, including humans

	Electricity
	Sound

	
	classification environment interdependence interact beneficial hierarchy
vertebrate invertebrate biotic ecosystem species niche
	permanent particle solid liquid
gas vapour
evaporate condense melt matter state volume
	expel compact digestion acid stomach intestines
incisor canine molar enzyme saliva peristalsis
	associate identify portable effect appliance series
component electrical insulator electrical conductor circuit hypothesis variable
	produce property source frequent regular affect
vibrate pitch volume medium vacuum sound wave

	Yr5
	Properties and changes of materials
	Animals, including humans
	Forces
	Earth and Space
	Living things and their habitats

	
	property particle separate combine recover comparative
atom molecule chemical (changes) physical (changes) reversible reaction
	development diverse unique generation mature equipped
adolescence puberty gestation embryo foetus womb
	opposite reaction advantage displace weight mass
pulley gear pivot fulcrum lever upthrust
	luminous phenomenon attraction approximately relative apparent
orbit axis crescent
gravitational waxing waning
	deduce process re-form transform
adolescence contrast
embryo sexual
metamorphosis incubate biochemical fertilisation

	Yr6
	Electricity
	Introduce animals, including humans
	Light
	Living things and their habitats
	Evolution and Inheritance

	
	Component Consequence Systematic Represent Source Generate
Proton Neutron Electron Terminal Series Voltage
	Cell Chamber System Circulation Vessel Clot
Filter Expel Substance Function Regulate Transform
Plasma Platelet Artery Capillary Vein Ventricle Kidney Bladder Urine Excretion Toxin Nutrient
	Impurity Emit Absorb Constituent Filter Artificial
Refraction Incidence Spectrum Prism
Lux Piment
	Characteristic Interdependence Specific Categorise Primitive Hierarchy
Fungus Arthropod Taxonomy Kingdom Phylum Genus
	Characteristic Adaptation Acquire Theory Modify Generation
Evolve Survival Species Clone Inherit Fossil







Headlines for 6 phases of a lesson






Elaboration and detail for 6 phases of a lesson
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Spoken Language in the National Curriculum
Pupils should learn to justify ideas with reasons; ask questions to check understanding; develop vocabulary and build knowledge; negotiate; evaluate and build on the ideas of others; and select the appropriate register for effective communication. They should be taught to give well-structured descriptions and explanations and develop their understanding through speculating, hypothesising and exploring ideas. This will enable them to clarify their thinking as well as organise their ideas for writing.
Speaking like a Scientist
In Key Stage 1:
Pupils should be encouraged to be curious and ask questions about what they notice.
They should be helped to develop their understanding of scientific ideas
by using different types of scientific enquiry to answer their own questions.
They should begin to use simple scientific language to talk about
what they have found out and communicate their ideas to a range of audiences in a variety of ways.
In Key Stage 2:
Pupils should develop a deeper understanding of a wide range of scientific ideas, through exploring and talking about their ideas; asking their own questions about scientific phenomena; and analysing functions, relationships and interactions more systematically.
Pupils should draw conclusions
based on their data and observations, use evidence to justify their ideas, and use their scientific knowledge and understanding to explain their findings.
Pupils should read, spell and pronounce scientific vocabulary correctly.
	Talk like a Scientist Sentence Stems

	· It is...because...
· It will...because...
· How do you know (e.g. ‘The porridge is hot’)?

	· I think this...because...
· I know this, so I think...
· This will happen because...
· What do you think?
· What will happen if...?

	· I know that.... Therefore, I know that...
· Due to the fact that..., I know that...will happen.
· Maybe it’s because...
· It is true that...
· Having analysed..., I believe that...
· I can prove how I know this because...

	· Can we prove that...?
· In conclusion, I have found that...
· I would like to prove / disprove...
· Perhaps the reason is ...
· Based on the evidence I have been presented with, I conclude...
· Taking everything into account...
· Having pondered...
· Given this, it is likely that...
· If we accept this hypothesis, what else will be true?


Reading like a Scientist
We subscribe to Curriculum Visions to support high-quality non-fiction texts that can also be accessed at home.
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concept of LIGHT
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pupils attend.

Introduce essential
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context of the lesson.

Use vocabulary
modules and scripts
to introduce new
words.

Be efficient with
words and clear with
explanations.

RECEPTIVE
LANGUAGE
DEVELOPMENT

Make worked
examples really
explicit.

Use diagrams,
images, videos,
artefacts to help

articulate the content.

Reduce number of
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