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	SUBJECT:
	Science
	YEAR GROUP:
	Year 8

	SUBJECT INTENT:
	What do we want the pupils to know by the end of Year 7 and at the end of Year 8?  Students should gain an understanding of the fundamental concepts in each of the three sciences. This involves developing use of keywords, practical experimentation techniques and an understanding of how science works. In Biology students study cells, adaptations, interactions of organisms, and biological systems. In Chemistry students study particles, reactions, acids and alkalis and in Physics topics covered include an introduction to energy, circuits, forces and electromagnetism. 

KS3 Curriculum Implementation: Why the Science curriculum is planned in this way? Topics are ordered to provide students with a rotation on Biology, Chemistry and Physics. Subsequent topics in each subject build on the understanding established previously, leading to a strong foundation for the study of GCSE and ELC Science. 

KS3 Subject Impact: How we will measure impact of student progress over the course of study? Students complete a summative assessment at the end of every second topic. Results are collated and consistency of marking is ensured through moderation, book looks and learning walks. Students also complete formative assessments through AFL activities with differentiated success criteria embedded in the lessons.
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	TERM
	TOPIC
	CORE LEARNING
	KEY CONCEPTS
	SEQUENCING 

	Autumn 1
	FORCES Gravity 





















ENERGY – Energy Transfer

	FORCES Gravity 
Pupils will identify gravity as a pulling force and recognise that mass and weight are not the same. They will describe what is meant by mass, explain how gravity forces affect weight, explain why weight varies from planet to plant and explain the term “weightless” The force increases with mass and decreases with distance. Pupils will use equation and words formula to identify mass: weight (N) = mass (kg) x gravitational field strength (N/kg).
Fact:  g on Earth = 10 N/kg. On the moon it is 1.6 N/kg.









Pupils will recognise that energy is transferred by a range of different processes using a “Stores and Transfers” energy model. Pupils will describe energy store as chemical, gravitational potential, thermal, kinetic or elastic. Pupils will use Sankey diagrams to explain a range of energy changes and demonstrate that all energy is accounted for. Pupils will learn when energy is transferred, the total is conserved, but some energy is dissipated, reducing the useful energy. This is calculated given the input and output energy and depends on its speed, temperature, height or whether it is stretched or compressed. Pupils will suggest ways to reduce dissipated energy and home energy bills. Pupils will understand food is fuel. They will analyse food labels to find information about the different amounts of energy in various foods. Pupils will explain that energy is transferred from the chemical energy store when we perform physical activities.
	
	Building on…
By the end of Year 7, pupils will be able to describe unsupported objects fall towards the Earth because of the force of gravity acting between the Earth and the falling object. They are able to identify the effects of air resistance, water resistance and friction that act between moving surfaces.

Building towards…
Having identified gravity as a non-contact force, pupils will be ready to compare gravity and other contact forces in Year 9 topic FORCES – Contact Forces. Pupils will elaborate on equation using mass and weight  to find gravitational field strength (weight = mass x gravitational field strength). They will continue to explore and communicate relationships between two variables. 


Building on…
By the end of Year 7, pupils will be able to explain that all changes, physical or chemical, everything in food chains and chemical reactions, through to roller coasters and electric circuits involves a transfer of energy. They will have compared the amounts of energy transferred by different foods and activities.
Pupils would have compared the energy usage and cost of running different home devices using correct units (watts or kilowatts) and word equation cost = power (kW) x (hours) x cost (pence per kWh). They would have explained the advantages and disadvantages of different energy resources. Some may have represented the energy transfers from a renewable or non-renewable resource to an electrical device in the home.

Building towards…
Pupils will be prepared for Year 9’s topic of ENERGY – Work. They will discover how machines such as levers and pulleys make work and energy transfer easier by reducing the force needed.  


	Autumn 2
	ELECTROMAGNETS Current 





















Black History Month
	Pupils will learn current is a movement of electrons and is the same everywhere in a series circuit. They will observe current divides between loops in a parallel circuit, combines when loops meet, lights up bulbs and makes components work. Pupils will explain around a charged object, the electric field affects other charged objects, causing them to be attracted or repelled. Pupils will describe the relationship of how field strength decreases with distance. They will investigate how two similarly charged objects repel, two differently charged objects attract. 











Pupils will learn about the contributions of black men and women in science.
	
	Building on…
By the end of Year 7 pupils will be able to draw a circuit diagram to show how voltage can be measured in a simple circuit. They will be able to use the idea of energy to explain how voltage and resistance affect the way components work. Given a table of voltage against current. Pupils will use the ratio of voltage to current to determine the resistance. Some will use an analogy like water in pipes to explain why part of a circuit has higher resistance


Building towards…
Pupils’ learning by the end of Year 8 will prepare them for Year 9’s topic ELECTROMAGNETS – Electromagnets They will continue the concept of electrical field to study static charge.





	
TERM
	TOPIC
	CORE LEARNING
	KEY CONCEPTS
	SEQUENCING 

	Spring 1
	WAVES – Light 




















	Pupils will observe light can be reflected by some materials and observed by others. Pupils will explain the differences between transparent, translucent and opaque materials. Pupils will use diagrams to explain the difference between specular reflection and scattering. Pupils will describe the ray model of light, using the idea that light travels in straight lines. They will explain the difference between reflection and refraction, and describe what happens when light waves are refracted. Pupils will recognise convex and concave lenses and explain how they affect light. They will explain how lenses can be used to correct defects to vision. Pupils will describe  how white light can be split into a continuous spectrum of colours called the visible spectrum. They will use the concepts of reflection and absorption of light to explain why some materials (transparent, translucent and opaque) are coloured. Pupils will explain how shadows are formed and explain how solar and lunar eclipses occur. They will extend by researching why eclipses may be total or partial. Pupils will describe how light of different colours varies in terms of frequency and colour of light it is illuminated with. 

	
	Building on…
Pupils will extend their learning in KS2 we see with our eyes by light bouncing off objects. By the end of Year 7 pupils will have understood sound travels through a medium in longitude waves. This will introduce them to the concept that light too travels in waves. 


Building towards…
By the end of Year 8 pupils will be confident with explaining sound and light travels in waves. This will prepare students for Year 9s studies on WAVES – Wave Effects where sound and light waves at a higher frequency turn into ultrasound and ultraviolet waves respectfully.  


	Spring 2
	MATTER – Separating Mixtures 




















REACTIONS – Acids and Alkalis 

	Pupils will learn to select and describing appropriate separation techniques and explain their choice using correct terms. Pupils will define solvent, solute, solution and soluble. They will interpret solubility graphs to compare solubility of different solutes and describe the effect of temperature on solubility – in terms of particles and intermolecular forces. Pupils will describe the physical processes involved in distillation and identify the uses and advantages. Pupils will explain how to separate mixture-using chromatography and explain the composition of mixtures. They will compare chromatography and DNA analysis. 









Pupils will identify some everyday substances that contain acids and alkalis. They will explain what acids and alkalis have in common. They will evaluate the hazards posed by some acids and alkalis and know how these risks maybe reduced. Pupils will explain what an indicator is and analyse results when using an indicator as well as compare effectiveness of different indicators. Pupils will describe the changes to indicators when acids and alkalis are mixed and explain the changes to indicators in terms of pH when acids and alkalis are mixed. Pupils will describe neutralisation and recognise the formation of salt and water giving examples of common salts. Pupils will predict the reactants or products of different neutralisation reactions. They will explain how indigestion remedies work and compare their effectiveness.  


	
	Building on…
By the end of Year 7 pupils will be competent with drawing particle diagrams to demonstrate differences between the arrangements of particles in solids, liquids and gases and describe their properties.  They will be able to explain the differences in energy and forces between the particles in different states.  

Building towards…
By the end of Year 8 pupils will be able to explain the properties of particles in different states and as a separation or composition of  mixtures.  They will identify these mixtures as elements in Year 9’s topic MATTER – Periodic Table to find similarities, patterns and anomalies





Building on…
By the end of Year 7, Pupils will be able to identify similarities and differences between metals and how these relate to their uses; compare and contrast properties of metals and non-metals. They will be able to explain using models and equations the changes during oxidation and other displacement reactions. This is the basis for the next topic Acids and Alkalis. 


Building towards…
By the end of Year 8, pupils will understand different substances when mixed together causes a reaction. They will extend this further in Year 9’s topic REACTIONS – Chemical Energy





	TERM
	TOPIC
	CORE LEARNING
	KEY CONCEPTS
	SEQUENCING 

	Summer 1
	EARTH - Universe


















ORGANISMS - Cells

	Pupils will describe the relative motion of the Earth, Moon and Sun. They will explain how the motion of the Earth relative to the Sun causes day length and year length. Pupils will explain the position of the Moon, Sun and Earth affects how we see objects from the Earth. Pupils will explain how the tilt of the Earth on its axis causes seasonal changes. They will learn the effects of the tilt on a planet’s axis being greater or less. Pupils will recall the time taken for light to reach Earth from the Sun and the nearest star. They will explain their choice of units for measuring distances in space and explain how observations of stars are affected by the scale of the Universe. Pupils will explain observations of galaxies and explain the importance of the discovery of exoplanets. 



Pupils will learn multicellular organisms are composed of cells, which are organised into tissues, organs and systems to carry out life processes. They learn there are many types of cell and each has a different structure or feature so it can do a specific job. Pupils will observe both plant and animal cells have a cell membrane, nucleus, cytoplasm and mitochondria. Plant cells also have a cell wall, chloroplasts and usually a permanent vacuole.
Pupils will be able to use a light microscope to observe and draw cells. They will explain why multi-cellular organisms need organ systems to keep their cells alive. Pupils will suggest what kind of tissue or organism a cell is part of, based on its features. They will demonstrate how to use a microscope to identify and compare different types of cells.

	
	Building on…
By the end of Year 7, pupils will have studied the rock cycle and describe the features and properties of rocks, including crystals in ingenious rocks, recrystallisation in metamorphic rocks and layers (burying fossils) in sedimentary rocks. 


Building towards…
By the end of Year 8, pupils will know the solar system consists of planets, moons and stars. They know the earth orbiting the sun causes night and day, year to year and season to season. In Year 9 EARTH – Climate extend their learning to how the sun affects the climate on Earth. 



Building on…
By the end of Year 7, pupils will be able to name and describe the functions of the skeleton joints, tendons, ligaments and muscles. They know different structures work together for a purpose. Pupils are ready to learn about the different cells in animals and plants.



Building towards…
By the end of Year 8, pupils will extend their knowledge cells are organised into tissues, organs and systems to carry out life

	Summer 2
	ECOSYSTEM – Plant Reproduction


















GENES – Human Reproduction

	Pupils will learn how insects pollinate food crops and explain why artificial pollination is used for some crops. Pupils will explain how changes in predator and prey populations affect each other based on their interdependence. They will predict the changes using data and models. Pupils will explain how toxins accumulate in food chains and evaluate the advantages and disadvantages of using pesticides. Pupils will analyse the reproductive parts of plants and describe fertilisation for the formation of seeds and fruit. They will explain the differences in wind-pollination and insect-pollination of plants and discuss the strength and weaknesses of both. Pupils will recognise different seed=dispersal methods. They will identify key variables that need to be controlled when investigating the effect of seed design on seed dispersal. 



Pupils will describe the structures and functions of the main parts of the female and male reproductive system; describing how fertility problems may arise. They will also describe methods to combat infertility. Pupils will compare the growth of the foetus at different stages and describe the functions of different supporting structures of the mother in protecting the developing foetus. They will apply knowledge of the effects of substances on advice given to pregnant women, considering validity of evidence. Pupils will justify an opinion about smoking in pregnancy using evidence to support the opinion and to defend against an alternative opinion. 


	
	Building on…
By the end of Year 7, pupils will have studied food webs and define producers, consumers and decomposers. They are able to describe how changes in the population of one organism can influence other organism in the food web. Pupils will have practiced using data and models to predict changes to predator and prey populations based on their interdependence.  



Building towards…
Pupils will continue their learning on plants and study their importance in how organisms breathe in Year 9’s topic ECOSYSTEM – Respiration




Building on…
By the end of Year 7, pupils will have studied variation and identified examples caused by inheritance and those caused by the environment in which the organism lives. They also compared the difference between continuous and discontinuous variation and explained the cause. 



Building towards…
By the end of Year 8, pupils will know how humans reproduce and extend their learning in Year 9’s topic GENES - Evolution studying how other species reproduce and evolved through variation.
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