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	Knowledge & Understanding
Links to the National Curriculum and AQA Specification Statements
	Key Vocabulary 
	Cultural Capital / Enrichment Opportunities

	
	Composites
(Bigger Picture)
	Components
(Key Concepts)
	Recall & Retrieval Practice Focus
	
	

	Autumn Term 
(HT1)
	Paper 2 Biology:
Ecology

	Core Substantial Knowledge
	Core Disciplinary Knowledge
	Recall knowledge of plant cellular structures and functions.

Recall adaptations and transportation of water and dissolved sugars in plants.

Recall knowledge on ecosystems and habitats.

Recall knowledge of feeding relationships and the interdependence with communities.

Recall knowledge on the human impact on ecosystems and the importance of maintaining biodiversity.
	Ecosystem
Habitat
Biodiversity
Producer
Consumer
Decomposer
Trophic Level
Biomass
Carbon Cycle
Nitrogen Cycle
Predator
Prey
Competition
	Students should have an understanding the impact of human activities on the organisation of animals and plants, including habitat destruction, pollution, climate change, and conservation efforts. Students should recognise the importance of preserving biodiversity and ecosystems.

	
	
	Describe and explain levels of organisation with an ecosystem

Describe and explain some abiotic and biotic factors within communities, the importance of interactions between organisms in a community.

Describe and explain how materials cycle through abiotic and biotic components of the ecosystem

Describe and explain the role of microorganisms (decomposers) in the cycling of materials 

Describe and explain how organisms are interdependent and are adapted to their environment

Describe and explain the importances of biodiversity

Describe and explain positive and negative human interactions with ecosystems.
	Describe and explain the methods of identifying species and measuring distribution, frequency and abundance of species within a habitat

Recording first-hand observations of organisms.

Extract and interpret information from charts, graphs and tables.

Interpret graphs used to model predator-prey cycles.

Interpret and explain the processes in diagrams of the carbon cycle, the water cycle.

Explain how waste, deforestation and global warming have an impact on biodiversity.

Evaluate the environmental implications of deforestation.

Understand the conflict between the need for cheap available compost to increase food production and the need to conserve peat bogs and peatlands as habitats for biodiversity and to reduce carbon dioxide emissions
	
	
	

	Autumn Term 
(HT1) 
	Paper 2 Biology:
Homeostasis
The human nervous system
Hormonal control 
	Core Substantial Knowledge
	Core Disciplinary Knowledge
	Recall cellular structures and functions, particularly the cell membrane and cellular transport.

Recall all major organ systems and their basic functions and how they work together to maintain health.

Recall enzymes and metabolism.


	Adrenaline
Homeostasis
Reflex actions
Central nervous system
Endocrine system
Gland
Hormone
Effector
Receptor
Stimulus
Insulin
Contraception
Progesterone
vasoconstriction vasodilation
Phototropism
Gravitropism
Negative Feedback
	Reading for meaning. 
Opportunities to share related news stories. 

Debates and Discussions: on ethical dilemmas or current issues in health and homeostasis (e.g., genetic engineering, organ transplants) encourages critical thinking and application of knowledge.

Possible community engagement through health fairs, wellness workshops, or partnerships with local healthcare providers can provide practical insights into how homeostasis applies to everyday health and wellness practices.


	
	
	Describe and explain homeostasis

Describe and explain the principles of nervous coordination and control in humans

Describe and explain the relationship between structures and functions of the human nervous system

Describe and explain the relationship between the structure and function of the reflex arc

Describe and explain the principles of hormonal coordination and control in humans

Describe and explain hormones in human reproduction, hormonal and non-hormonal methods of contraception
	Evaluate information around the relationship between obesity and diabetes, and make recommendations taking into account social and ethical issues.

Show why issues around contraception cannot be answered by science alone. 

Explain everyday and technological applications of science; evaluate associated personal, social, economic and environmental implications; and make decisions based on the evaluation of evidence and arguments.

Describe and explain developments of microscopy techniques have enabled IVF treatments to develop

Describe and explain social and ethical issues associated with IVF treatments.

Evaluate from the perspective of patients and doctors the methods of treating infertility.

Evaluate from the perspective of patients and doctors the methods of treating infertility.
	
	
	

	Autumn Term 
(HT 1)
	Paper 2 Chemistry:
Rates & Equilibrium

	Core Substantial Knowledge
	Core Disciplinary Knowledge
	Recall the basic concepts of atoms, molecules and ions and chemical formulas and equations.

Recall knowledge of the properties and behaviours of the three states of matter.

Recall knowledge on kinetic theory and the basic idea that particles are in constant motion and how temperature affects this motion.

Recall knowledge on the laws of conservation of mass.
	Equilibrium
Turbidity
Rate of Reaction
Catalyst
Activation Energy
Collision Theory
Concentration
Surface Area
Temperature
Pressure
Reaction Profile
Exothermic Reaction
Endothermic Reaction
	Reading for meaning. 
Opportunities to share related news stories.

Cross-Curricular opportunities exploring the connections with history (impact of chemical discoveries on society), mathematics (graphing reaction rates),


	
	
	Describe and explain factors that influence the rate of reaction: varying temperature or concentration, changing the surface area of a solid reactant or by adding a catalyst

Describe and explain factors of reversible reactions






	Translate information between graphical and numeric form.

Drawing and interpreting appropriate graphs from data to determine rate of reaction.

Determine the slope and intercept of a linear graph.

Draw and use the slope of a tangent to a curve as a measure of rate of change.

Investigate how changes in concentration affect the rates of reactions by a method involving measuring the volume of a gas produced and a method involving a change in colour or turbidity (RP11)
	
	
	

	Autumn Term 
(HT1 & HT2)
	Paper 2 Physics:
Forces
Forces in balance
Motion
	Core Substantial Knowledge
	Core Disciplinary Knowledge

	Recall the basic concepts of forces such as the definition of a force and the different types of forces.

Recall the units of measurements.

Recall the knowledge of balanced and unbalanced forces.

Recall concepts of energy, work done, kinetic and potential energy.
	Force
Scalar
Vector
Resultant Force
Momentum
Inertia
Elastic Limit
Friction
Gravity
Weight
Mass
Acceleration
Newton's First Law
Newton's Second Law
Newton's Third Law
Momentum
Terminal Velocity
	Reading for meaning. 
Opportunities to share related news stories. 




	
	
	Describe and explain forces as scalar or vectors

Describe and explain elastic and inelasticity stretching

Describe and explain the effects of weight and gravitational field strength

Describe and explain how acceleration is caused by forces; Newtons First law

Describe and explain deceleration and braking distance involved on roads and safety





	Recall and apply equations which is given on the Physics equation sheet.

Interpret quantitative graphs of distance time graphs and speed

Interpret quantitative graphs of velocity time graphs and acceleration

Investigate collisions between laboratory trollies using light gates, data loggers or ticker timers to measure and record data.

Measure the effect of distractions on reaction time.
	
	
	

	Spring Term 
(HT 2)
	Paper 2 Biology:
Inheritance, Variation and Evolution

	Core Substantive Knowledge
	Core Disciplinary Knowledge
	Recall basic cell biology in terms of cell structures and functions.

Recall knowledge on chromosomes that carry genes made of DNA.

Recall knowledge on sexual and asexual reproduction.

Recall factors affecting variation in terms of genetic and environment
	Gene
Allele
Chromosome
Classification
Differentiation
Genome
Genotype
Heterozygous
Homozygous
Phenotype
Dominant
Recessive
Mutation
Natural Selection
Selective Breeding
Genetic Engineering
Evolution
	Historical development of key concepts and discoveries; Students should be familiar with influential scientists, experiments, and milestones in the history of cell biology, such as the discovery of the cell theory, the structure of DNA, and the development of cell culture techniques.

	
	
	Describe and explain the genome as the entire genetic material of an organism
Describe and explain how the genome and its interaction within the environment, influence the development of the phenotype of an organism
Describe and explain the potential impact of genomics on medicine
Describe and explain inheritance and features as a result of single gene crosses with dominant and recessive phenotypes
Describe and explain genetic variation in populations of species
Describe and explain the process of natural selection leading to evolution
Describe and explain evidence for evolution
Describe and explain the developments in biology affecting classification
Describe and explain the importance of selective breeding of plants and animals in agriculture
	Modelling behaviour of chromosomes during meiosis. 
Appreciate that embryo screening and gene therapy may alleviate suffering but consider the ethical issues which arise.
Use the theory of evolution by natural selection in an explanation.
Explain the benefits and risks of selective breeding given appropriate information and consider related ethical issues.
Interpret information about genetic engineering techniques and to make informed judgements about issues concerning cloning and genetic engineering, including GM crops.
Data is now available to support the theory of evolution.
Appreciate why the fossil record is incomplete.
Interpret evolutionary trees.
Describe and explain the uses of modern biotechnology including gene technology, some of the practical and ethical considerations of modern biotechnology
	
	
	

	Spring Term 
(HT3)
	Paper 2 Chemistry:
Organic Chemistry




	Core Substantive Knowledge
	Core Disciplinary Knowledge
	Recall the basic concepts of atoms, molecules and ions.

Recall chemical formulas and equations.

Recall knowledge of covalent, ionic and metallic bonding and properties.
	Alkanes
Alkenes
Homologous Series
Plankton
Monomer
Polymer
Viscosity
Hydrocarbon
Cracking
Addition Polymerisation
Functional Group
Alcohol
Carboxylic Acid
	Reading for meaning. 
Opportunities to share related news stories.


	
	
	Describe and explain carbon compounds both as fuels and feedstock, the competing demand for limited resources

Describe and explain fractional distillation of crude oil and cracking to make more useful materials
	Make models of alkane molecules using the molecular modelling kits.

Investigate the properties of different hydrocarbons.
	
	
	

	Spring Term 
(HT3)
	Paper 2 Physics:
Waves 

	Core Substantial Knowledge
	Core Disciplinary Knowledge

	Recall the definition of a wave.

Recall types and basic properties of waves.

Recall wave terminology such as wavelength, frequency, amplitude and wave speed.

Recall basics on wave behaviour such as reflection, refraction and diffraction.
	Wave
Transverse Wave
Longitudinal Wave
Amplitude
Absorption
Electromagnetic
Frequency
Wavelength
Frequency
Period
Speed of a Wave
Reflection
Refraction
Diffraction
Interference
Electromagnetic Spectrum
Sound Wave
	Reading for meaning. 
Opportunities to share related news stories.


	
	
	Describe and explain longitudinal and transverse waves, giving examples
Describe and explain amplitude, wavelength. Frequency, relating velocity to frequency and wavelength
Describe and explain electromagnetic waves, velocity in vacuum; waves transferring energy; wavelengths and frequencies from radio to gamma-rays
Describe and explain the uses of radio, microwave, infra-red, visible, ultraviolet, x-ray and gamma-rays and its hazardous effects on the bodily tissues
Describe and explain velocities differing between media: absorption, reflection, refraction effects

	Make observations to identify the suitability of apparatus to measure the frequency, wavelength and speed of waves in a ripple tank and waves in a solid and take appropriate measurements (RP20)
	
	
	

	Spring Term 
(HT3)
	Paper 2 Chemistry:
Chemistry of the Earth’s Atmosphere
	Core Substantial Knowledge
	Core Disciplinary Knowledge

	Recall the composition of the earth’s current atmosphere and how it changed over time,

Recall knowledge on environment impact caused by humans and pollution and its effects

	Atmosphere
Greenhouse Gases
Climate Change
Carbon Footprint
Fossil Fuels
Photosynthesis
Global Warming
Ozone Layer
Pollutants
Particulates
Acid Rain
	

	
	
	Describe and explain evidence for the composition and evolution of the Earth’s atmosphere since its formation

Describe and explain evidence and uncertainties in evidence for additional human impact on the causes of climate change

Describe and explain common atmospheric pollutants
	To use ratios, fractions and percentages.
	
	
	

	Spring Term 
(HT 4)
	Paper 2 Chemistry:
Chemical analysis
	Core Substantial Knowledge
	Core Disciplinary Knowledge

	Recall knowledge on elements and the periodic table.

Recall knowledge on the properties of acids and bases.

Recall knowledge on the use of measuring instruments and how to analyse results.

	Formulation
Pure
Impure
Instrumental methodology
Mixture
Chromatography
Rf Value
Qualitative Analysis
Quantitative Analysis
Titration
Flame Test
Precipitate
	Reading for meaning. 
Opportunities to share related news stories.

	
	
	Distinguish between pure and impure substances.

Describe and explain the separation techniques for mixtures: filtration, crystallisation, chromatography and simple and fraction distillation

Describe and explain the methodologies of testing for common gases: carbon dioxide, hydrogen, chlorine and oxygen.
	Make estimates of the results of simple calculations.
Investigate how paper chromatography can be used to separate and tell the difference between coloured substances. Students should calculate Rf values (RP12).
	
	
	

	Spring Term 
(HT 4)
	Paper 2 Physics:
Magnetism
	Core Substantial Knowledge
	Core Disciplinary Knowledge

	Recall basic properties of magnets and knowledge of magnetic field lines.

Recall knowledge on how electric currents create magnetic fields of a conducting wire.


	Magnet
Magnetic Field
Magnetic Flux
Electromagnet
Solenoid
Permanent Magnet
Induced Magnetism
Magnetic Domain
Magnetic Poles
Electromagnetic Induction
Transformer
Motor Effect
Alternator
	Reading for meaning. 
Opportunities to share related news stories.



	
	
	Explore the magnetic fields of permanent and induced magnets, and the Earths magnetic field using a (plotting) compass

Describe and explain the magnetic effects of currents and how solenoids enhance the effects

Describe and explain how transformers are used in the national grid and the reasons for their use

	Describe a method of establishing an unknown magnetic or magnetic material

Draw the magnetic field pattern for a bar magnet and straight wire carrying a current and for a solenoid (showing the direction of the field)
	
	
	

	Summer Term 
(HT4)
	Paper 2 Chemistry:
Using Resources


	Core Substantial Knowledge
	Core Disciplinary Knowledge

	Recall definitions and types of natural resources eg renewable and non-renewable.

Recall extraction processes from the earth.

Recall environmental impact associated with resources extraction and waste.
	Potable Water
Phytomining
Bioleaching
Life Cycle Assessments
Effluent
Desalination
Sustainable
Renewable Resource
Non-renewable Resource
Recycling
Alloy
Corrosion
Composite
Potable Water
Finite Resource
	Reading for meaning. 
Opportunities to share related news stories.

.

	
	
	Describe and explain the life cycle assessment and recycling to assess environmental impacts associated with all the stages of product’s life.

Describe and explain the viability of recycling of certain materials

Describe and explain the extraction and purification of metals related to the position of carbon in the reactivity series

Describe and explain the Earths water resources and obtaining potable water

	Translate information between graphical and numeric form.
LCAs should be done as a comparison of the impact on the environment of the stages in the life of a product, and only quantified where data is readily available for energy, water, resources and wastes. Interpret LCAs of materials or products given appropriate information.
	
	
	

	Summer Term 
(HT 5)
	Physics Paper 2
Space


	Core Substantial Knowledge
	Core Disciplinary Knowledge

	
	Solar System
Galaxy
Universe
Big Bang Theory
Light Year
Redshift
Black Hole
Star
Planet
Moon
Asteroid
Comet
Nebula
Supernova
Hubble's Law
	Reading for meaning. 
Opportunities to share related news stories.

	
	
	Describe and explain the main features of the solar system

	
	
	
	



	Key Assessments

	
	What will be assessed?
	Why is this being assessed?
	How will results be stored & students receive feedback?

	HT2
WC 9 Oct 
	AO1 Essential Knowledge Check

Paper 1 Biology:
1. Cell Biology 
2. Organisation
3. Infection and Response
4. Bioenergetics

Paper 1 Chemistry:
1. Atomic Structure and the periodic table.
2. Bonding, Structure & Properties
3. Quantitaive Chemistry
4. Chemical Changes
5. Energy Changes

Paper 1 Physics:
1. Energy
2. Electricity
3. Particle Model and Matter
4. Atomic Structure
Paper 2 Biology:
5. Homeostasis 

Paper 2 Chemistry:
6. Rates 

30 marks each assessment for each specialism
	To gauge a clear understanding on how well our students understand specific concepts that are being taught.

Have a clear idea of progression for both substantive and disciplinary knowledge overtime
	Storage:
Internal data tracker – This consists of an electronic QLA (Question Level Analysis) collection process to clearly identifying area of strengths and areas of improvements. This will help with future planning, and any remedial staff and student actions.

Student Feedback:
Question Level Analysis tracking sheets with bespoke follow up tasks.

	HT2
WC
	Rehearsal Exam 

Paper 1 Biology:
1. Cell Biology 
2. Organisation
3. Infection and Response
4. Bioenergetics

Paper 1 Chemistry:
1. Atomic Structure and the periodic table.
2. Bonding, Structure & Properties
3. Quantitaive Chemistry
4. Chemical Changes
5. Energy Changes

Paper 1 Physics:
1. Energy
2. Electricity
3. Particle Model and Matter
4. Atomic Structure

Paper 2 Biology:
5. Homeostasis 
6. Inheritance

Paper 2 Chemistry:
6. Rates
7. Organic Chemistry
	
	

	HT4
WC 25 Mar
	Essential Knowledge Check

Paper 2 Biology:
5. Homeostasis 
6. Inheritance
7. Ecology

Paper 2 Chemistry:
6. Rates
7. Organic Chemistry
8. Chemical analysis
9. Chemistry of the Atmosphere
10.Using Resources

Paper 2 Physics:
5. Forces
6. Waves
7. Magnetism

30 marks each assessment

	
	




