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	SUBJECT:
	Science
	YEAR GROUP:
	Year 9

	SUBJECT INTENT:
	We will ensure students have no barriers to learning by providing all students with the opportunity to develop their investigative and practical skills within science. Students will be able to access suitably differentiated lessons which use a range of resources and techniques including audio and visual resources to aid their learning.













	TERM
	TOPIC
	CORE LEARNING
	KEY CONCEPTS
	SEQUENCING 

	Autumn 1
	FORCES Contact Forces 















FORCES Pressure






















ELECTROMAGNETS Electromagnets and Magnets





	Pupils will describe the size and direction of forces using force diagrams and explain how it determines their effects. They will describe how materials behave when subjected to forces of tension or compression and explain that in some materials, the change is proportional to the force applied. Pupils will explain that friction is a contact force opposing the direction of movement and identify factors, which affect the friction and drag forces. They will evaluate how well a design reduces friction and drag forces. Pupils will recall that if the forces on an object cancel out then the resultant force is zero and is in equilibrium. They will explain the object will remain at rest or continue to travel in a straight line at a steady speed. 

Pupils will describe the causes and effects of varying pressure on and by solids. They will explain how force and area can be varied to alter the pressure applied. Pupils will calculate the pressure applied by a solid from the force applied and the contact surface area. Pupils will explain the variation of pressure with depth in liquids and identify the causes and implications. Pupils will use the concepts of density, displacement and upthrust in explaining floating and sinking. They will apply ideas about density and upthrust to predict outcomes of various situations. Pupils will use the formula: fluid pressure, or stress on a surface = force (N)/area (m2). Pupils will explain why atmospheric pressure varies with height; describe how the effects of pressure are used and dealt with. They will identify some implications of pressure variation in situations such as weather patterns and high




Pupils will learn magnetic materials, electromagnets and the Earth create magnetic fields. They will use field lines to explain how the filed around a magnet varies in strength and direction and predict the patterns between two magnets placed near each other. Pupils will relate how the force on a magnetic object is related to the distance from the magnet. They will predict the effect of a magnetic object placed in or rolled through the field. Pupils will explain how a compass responds to the Earth’s magnetic field to aid navigation. Pupils will recognise that a current flowing through a wire causes a magnetic field and explain the strength depends upon the current flow, the material in the core and the number of coils. Pupils will use a diagram to explain how to change the strength of an electromagnet. Pupils will describe the difference between permanent and non-permanent electromagnets and their different applications such as circuit breakers.  
Pupils will design investigations to compare different methods of making magnets and

	
	Building on…
By the end of Year 8, pupils will have studied gravity as a non-contact force and compared with other forces - They are ready to learn about contact forces


Building towards…
By the end of this unit, pupils will understand how materials behave when subjected to tension or compression. They will learn more about how materials react when pressure is applied in the next unit FORCES Pressure 




Building on…
By the end of the unit FORCES Contact Forces, pupils learn how materials behave when subjected to tension or compression. They will learn more about how materials react when pressure is applied in the next unit FORCES Pressure
Building towards…
By the end of KS3, pupils will have studied the fundamental theories of Physics to prepare them for the KS4 curriculum AQA ELC SCIENCE PHYSICS Component 5: Energy, Forces and the Structure of Matter.










Building on…
By the end of Year 8, pupils will have studied current as a movement of electrons, which charges an object.  The electric field affects other charged objects, causing them to be attracted or repelled. Pupils described the relationship of how field strength decreases with distance. They are now ready to learn about magnetic field. 

Building towards…
By the end of KS3, pupils will have studied the foundations to enable them to proceed to KS4’s unit AQA ELC SCIENCE PHYSICS 
Component 6: Electricity, Magnetism and Waves








	Autumn 2














































	ENERGY – Work 






















ENERGY – Heating and Cooling

















Black History Month


	Pupils will identify input and output forces from machines and know that they make work easier by reducing the force needed. They will recognise levers, pulleys and wheels as examples of machines. Pupils will suggest which type of machine would be suitable to make work easier in a particular context. Pupils will draw a lever and describe how a lever makes a job easier. They will compare and contrast different levers in terms of forces required and distance moved. 












Pupils will know that thermal energy store is the amount of energy stored in a material due to the vibration of its particle as well as its mass and temperature. Pupils will explain what a temperature/time graph shows about the energy transferred. They will compare and contrast the transfer of energy by conduction, convection and radiation. Pupils will explain using diagrams how convection currents flow in unfamiliar situations. They will explain how to prevent energy loss by conduction, convection and radiation. Pupils will evaluate a claim about effectiveness of insulation in a particular context. 






Pupils will learn about the contributions of black men and women in science. 
	
	Building on…
By the end of Year 8, pupils are able to explain that doing work involves the transfer of energy. They will be able to describe how work done is related to force and distance and calculate in joules. Different situations involve different amounts of energy transferred. In Year 9 pupils will study how machines reduce the force and energy transfer needed. 

Building towards…
By the end of this unit, pupils will understand how the dissipation of energy and its transfer can be reduced. In the next unit ENERGY – Heating and Cooling, pupils are ready to learn how to prevent energy loss by conduction, convection and radiation.




Building on…
By the end of unit ENERGY – Work, learnt how the dissipation of energy and its transfer can be reduced. In the next unit ENERGY – Heating and Cooling, pupils are ready to learn how to prevent energy loss by conduction, convection and radiation.

Building towards…
By the end of KS3, pupils will have studied the fundamental theories of Energy and Forces to prepare them for the KS4 curriculum AQA ELC SCIENCE PHYSICS 
Component 5: Energy, Forces and the Structure of Matter.
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Building on…
Pupils following the Decolonisation of the Curriculum

Building towards…
Learning how to critique claims, using evidence, justifying opinions and reviewing theories.
















	TERM
	TOPIC
	CORE LEARNING
	KEY CONCEPTS
	SEQUENCING 

	Spring 1
	WAVES – Wave Effects 
















WAVES – Waves Properties







	Pupils will recall that energy is transferred by waves and that some carry more energy than others in frequency and amplitude. Pupils will recall sound is a pressure wave and describe how a microphone turns the pressure wave of sound into an electrical signal and a changing current. Pupils will learn energy may be transferred by different types of waves. They will explain how a loudspeaker turns an electrical signal into a pressure wave of sound. Pupils will explain how sound waves can be used to clean objects or to massage muscles. 






Pupils will use a physical model of a transverse wave to demonstrate how it moves from place to place, while the material it travels through does not. They will describe the properties of speed, wavelength and reflection. Pupils will use wave models to explain absorption, transmission and reflection of a wave. They will suggest what happens when longitudinal and transverse waves combine. 

	
	Building on…
By the end of Year 8, pupils will have learnt light and sound both travel as waves. Light can travel through a vacuum whereas sound must travel through a solid, liquid or gas. Both follow the laws of reflection and refraction.

Building towards…
By the end of this unit, pupils will have deepened their knowledge of how sound waves are affected by pressure and turned into electrical signals. The next unit WAVES – Waves Properties will teach pupils how waves are affected by absorption, transmission and reflection.   


Building on…
Pupils will have deepened their knowledge of how sound waves are affected by pressure and turned into electrical signals. 

Building towards…
By the end of KS3, pupils will have studied units on Electromagnets, Magnets, Energy and Waves to enable them to study at KS4 AQA ELC SCIENCE PHYSICS Component 6: Electricity, Magnetism and Waves




	Spring 2
	MATTER – Periodic Table













MATTER – Elements 

























REACTIONS – Chemical Energy 

















REACTIONS – Types of Reactions

	Pupils will define elements and link the organisation of the periodic table to element features and explain how scientists organised the period table. They will identify patterns in the chemical and physical properties of the Group 1 metals and Group 7 halogens, for example melting point, boiling point and reactivity. Pupils will use data to place an unknown element within Group 1 or Group 7 and make predictions about properties of elements within the group. 





Pupils will represent atoms, molecules and elements, mixtures and compounds using particle diagrams. They will use observations from chemical reactions to decide if an unknown substance is an element or a compound. Pupils will learn most substances are not pure elements, but compounds or mixtures containing atoms of different elements and have different properties to the elements they contain. Pupils will use chemical formulae to identify and determine proportions of atoms of each element present within compounds. Pupils will use models to explain how polymers, ceramics and composites are formed and explain how this affects their properties. 
Pupils will define elements and link the organisation of the periodic table to element features and explain how scientists organised the period table. They will identify patterns in the chemical and physical properties of the Group 1 metals and Group 7 halogens, for example melting point, boiling point and reactivity. Pupils will use data to place an unknown element within Group 1 or Group 7 and make predictions about properties of elements within the group. 

Pupils will describe how energy changes in exothermic and endothermic reactions with examples. They will use energy-level diagrams to compare the energy in the reactants and products of exothermic and endothermic reactions explaining the energy changes in the particles. Pupils will plan an investigation including selecting a range of value and intervals to describe the endothermic reactions of a cold pack. They will design a results table and draw a suitable graph to investigate a correlation. Pupils will explain how a catalyst works by interpreting data. 







Pupils will use particle diagrams to show what happens in a reaction. They will use models and word equations to explain changes during combustion and thermal decomposition reactions. Pupils will explain why combustion is a chemical reactions; explaining the differences between oxidation and thermal decomposition. Pupils will compare the reactants and products of complete and incomplete combustion. They will explain the Law of Conservation of Mass and how it can be proven.


	
	Building on…
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. Pupils will study elements that make up these mixtures in more depth in the next unit MATTER – Periodic Table

Building towards…
By the end of this unit, pupils will have studied the introduction to the Periodic table. They will continue with learning more about the elements in the periodic table in the unit MATTER – Elements 



Building on…
Pupils will have studied the introduction to the Periodic table. They will continue with learning more about the elements in the Periodic table in the unit MATTER – Elements 


Building towards…
By the end of KS3 pupils will consolidate their learning on the Particle model, separating mixtures, the Periodic table and knowledge of elements to study  AQA ELC SCIENCE CHEMISTRY Component 3: Chemistry: Elements, Mixtures and Compounds at KS4.














Building on…
By the end of Year 8, pupils will have understood different substances (metals and non-metals, acids and alkalis) when mixed together causes a reaction. Pupils learnt a physical change such as melting ice is reversible. Whilst chemical changes are irreversible such as making toast. They are ready to learn more about chemical reactions.

Building towards…
On completion of this unit, pupils will deepen their learning of how energy changes causes reactions by studying the next unit
REACTIONS – Types of Reactions 




Building on…
Pupils will have learnt exothermic and endothermic chemical reactions and shown examples. They will have compared the energy in the reactants and products of exothermic and endothermic reactions using energy-level diagrams. 

Building towards…
In Year 9 the study of units in the Reactions topic at KS3 should be completed. Pupils will have studied metals and non-metals , acids and alkalis, chemical energy and types of reactions. Pupils are ready to learn at KS4 further chemical reactions in  AQA ELC SCIENCE CHEMISTRY  
Component 4: Chemistry in our World





	TERM
	TOPIC
	CORE LEARNING
	KEY CONCEPTS
	SEQUENCING 

	Summer 1
	EARTH – Climate

























EARTH – Earth Resources



















ORGANISMS – Breathing 














ORGANISMS – Digestion






	Pupils will name and describe how the gases in the atmosphere and their relative proportions, have changed over time. They will explain how plants and then animals have changed the atmosphere overtime using different processes. Pupils will identify natural resources that the Earth provides. They will compare the advantages and disadvantages of a human activity in terms of its impact on the environment and suggest whether it should be allowed. Pupils will explain how global warming affects living organisms and suggest why scientists have differing opinions about its effects. They will evaluate the arguments for and against human activities enhancing the global warming effect. Pupils will describe the carbon cycle as natural recycling and name the different ways that carbon enters and leaves the atmosphere. They will explain how human activities that involve reactions with carbon may damage the environment and evaluate ways of reducing the negative impact of human activities on the environment. Pupils will explain the effect of greenhouse gases on the environment and suggest the various impacts of reducing greenhouse gas emissions.  

Pupils will describe most metals are found combined with other elements, as a compound, in ores. Pupils will explain how metals can be extracted from their ores and justify the choice of extraction method for a metal, given data about reactivity. The more reactive a metal, the more difficult it is to separate it from its compound. Carbon displaces less reactive metals, while electrolysis is needed for more reactive metals. Pupils explain there is only a certain quantity of any resource on Earth, so the faster it is extracted, the sooner it will run out.  They will explain recycling reduces the need to extract resources and evaluate the case for recycling particular metals: describe the benefits and identify limitations. 





Pupils will describe how movement of the ribs and diagram bring about breathing and describe the changes in volume of the chest. They will identify features of the gas exchange system and explain how parts of it is adapted to their function. Pupils will distinguish between breathing and respiration. Pupils will explain the physical effects of diseases and lifestyle on the breathing system, such as the effects pf asthma and smoking. They will describe how our understanding of the effects of smoking have changed overtime and explain the role of bias in the process. 




Pupils will describe causes and effects of some examples of deficiency diseases and suggest possible treatments and preventions. They will describe components of a healthy diet and calculate food requirements using information provided.  Pupils will explain why different people have different energy requirements and suggest how they could meet these. Pupils will describe adaptations of parts of the digestive system, such as the small intestine and oesophagus and describe what happens to the small molecules following digestion. 

	
	Building on…
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. 


Building towards…
By the end of this unit, pupils will have developed understanding how human activities have affected the Earth’s climate and suggested ways of reducing carbon footprints and greenhouse gases. In the next unit EARTH – Earth Resources pupils will extend their learning of the Earth’s structure in Year 7 as resources and revisit the importance of recycling limited resources.









Building on…
Pupils will have developed understanding how human activities have affected the Earth’s climate and suggested ways of reducing carbon footprints and greenhouse gases.


Building towards…
In Year 9 the study of units Earth in KS3 should be completed. Pupils will have developed understanding of the Earth’s structure, its relation to the Universe, its climate and its resources. They are now ready to study at KS4 AQA ELC SCIENCE CHEMISTRY
Component 3: Chemistry: Elements, Mixtures and Compounds




Building on…
By the end of Year 8, pupils will extend their knowledge cells are organised into tissues, organs and systems to carry out life processes in Year 9’s topic ORGANISMS – Breathing by studying the respiratory system

Building towards…
Having studied the tissues and organs in the respiratory system, pupils are ready to learn about the digestive system in the next unit ORGANISMS – Digestion





Building on…
By the end of Year 8, pupils will extend their knowledge cells are organised into tissues, organs and systems to carry out life processes in Year 9’s topic ORGANISMS – Digestion by studying the digestive system


Building towards…
In Year 9 the study of units ORGANISMS in KS3 should be completed. Pupils will have developed understanding of the human structure to enable movement, cells, breathing and digestion. They are now ready to study at KS4 AQA ELC SCIENCE BIOLOGY
Component 1: The Human Body


	Summer 2
	ECOSYSTEM – Respiration 


















ECOSYSTEM – Photosynthesis 























GENES – Evolution 












GENES – Inheritance

	Pupils will describe and explain the process and purpose of respiration, including using word equations. They will explain the role of respiration in building up complex molecules. Pupils will explain why some sports rely mainly on aerobic respiration while others require anaerobic respiration. They will describe and explain the effects on the body of anaerobic respiration and explain “oxygen debt” and “fermentation”. Pupils will analyse data linked with a fermentation investigation and suggest improvements. 








Pupils will state that green plants need sunlight to grow and make food. They will identify water and carbon dioxide as the raw materials for photosynthesis, and glucose and oxygen as the products. Pupils will be able to explain these chemical changes using word equations and the roles of light and chlorophyll. Pupils will describe how gases enter and leave a leaf and how light energy for photosynthesis is captured. Pupils will describe how cells in the leaf and root are adapted for their functions, relating to the structure of palisade, mesophyll and guard cells. Pupils will explain how levels of light, temperature and carbon dioxide affect the rate of photosynthesis and sketch a line graph to show how the rate of photosynthesis is affected by changing conditions. They will apply their learning of these factors affecting photosynthesis to solve problems.  Pupils will explain why plants need nutrients, how spreading manure adds them to the soil and how water passes through the plant.




Pupils will describe the Theory of Natural 
Selection in evolution and explain the role of variation within a species and competition for resources. They will explain the effects of a lack of biodiversity on an ecosystem. Pupils will describe how we can prevent extinction, for example, using gene banks and captive breeding. They will describe a theory to explain the extinction of dinosaurs and suggest how evidence is used to support this theory





Pupils will explore the role of scientists in the discovery of DNA and evaluate the relative importance of their contributions.  They will explain the relationship between chromosomes, genes, DNA; explaining why offspring of the same parents may look very different. They will explain how a change in the DNA (mutation) may affect an organism and its future offspring.  Pupils will describe how fertilised egg cells contain half of the chromosomes from each parent with a random mix of genetic information from each parent. They will explain how every new individual produced by sexual reproduction is genetically unique. Pupils will use genetics diagrams to predict the probability of offspring inheriting a particular characteristic and describe a use in genetic counselling. 

	
	Building on…
By the end of Year 8, pupils will have learnt in their unit ECOSYSTEM – Food Production how crops are pollinated – naturally and artificially.  Pupils studied how changes in predator and prey populations affect each other based on their interdependence. 


Building towards…
Having studied the body’s processes of human respiration in the unit of ORGANISMS –Respiration, pupils will learn how plants grow in the next unit ORGANISMS – Photosynthesis. 





Building on…
Having studied the body’s processes of human respiration in the unit of ORGANISMS –Respiration, pupils will learn how plants grow in the next unit ORGANISMS – Photosynthesis. 


Building towards…
In Year 9 the study of units ECOSYSTEMS in KS3 should be completed. Pupils will have developed understanding of the interdependence of predators and prey in different food webs, plant reproduction, respiration and photosynthesis. They are now ready to study at KS4 AQA ELC SCIENCE BIOLOGY Component 2: Biology: Environment, Evolution and Inheritance









Building on…
By the end of Year 8, pupils will have studied how variations in species occur due to inheritance and adaptations to the environment. 

Building towards…
Pupils have studied how species have evolved due to environmental factors. They will study in the next unit GENES – Inheritance the role of DNA in variation of species. 



Building on…
Pupils have studied how species have evolved due to environmental factors. They will study in the next unit GENES – Inheritance the role of DNA in variation of species. 

Building towards…
By the end of Year 9 pupils will have completed the units GENES in KS3. They are now ready to study at KS4 AQA ELC SCIENCE BIOLOGY Component 2: Biology: Environment, Evolution and Inheritance
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