	Overview 
Across Year 9, students deepen their understanding of key scientific ideas in Biology, Chemistry and Physics. They move from describing concepts to explaining mechanisms, interpreting data, applying models and evaluating real-world contexts. The units prepare students for Key Stage 4 by strengthening their knowledge of cells, ecosystems, health, atoms, reactions, electricity, waves, forces, matter and energy.

	9.01 Cellular Respiration
This unit introduces students to cellular respiration as the process by which cells release energy from glucose. Students learn that all living organisms respire, including animals, plants and microorganisms. They study aerobic respiration, including the word equation, and investigate evidence for respiration through practical or data-based tasks. The unit then develops understanding of anaerobic respiration in humans and other organisms, such as yeast. Students compare aerobic and anaerobic respiration and apply their understanding to contexts such as exercise, muscle fatigue and fermentation.
Key learning includes:
· cellular respiration releases energy from glucose;
· aerobic respiration uses oxygen;
· anaerobic respiration happens without oxygen;
· humans produce lactic acid during anaerobic respiration;
· yeast produces ethanol and carbon dioxide during fermentation;
· respiration is different from breathing.

9.02 Magnetic Fields and Electromagnets
This unit develops students’ understanding of magnetism and electromagnetism. Students begin by exploring magnetic fields, attraction and repulsion, and magnetic field lines. They then apply this knowledge to Earth’s magnetic field and the use of compasses. The unit progresses to electromagnetism, where students learn that an electric current produces a magnetic field. They investigate factors affecting the strength of electromagnets and explore their uses in real-life devices such as cranes, bells, speakers and motors. The unit ends with an introduction to DC motors.
Key learning includes:
· magnets have north and south poles;
· like poles repel and opposite poles attract;
· magnetic field lines show direction and strength;
· Earth behaves like a giant magnet;
· electric current produces a magnetic field;
· electromagnets can be switched on and off;
· DC motors use magnetic forces to produce rotation.

9.03 Atoms and Elements
This unit builds students’ understanding of atomic structure and the periodic table. Students learn about protons, neutrons and electrons, and use atomic number and mass number to calculate subatomic particles. They then study electron configuration and link this to an element’s position in the periodic table. Students explore Mendeleev’s periodic table, the modern periodic table, and trends in Groups 1, 7 and 0. The unit ends with chemical equations and conservation of atoms.
Key learning includes:
· atoms contain protons, neutrons and electrons;
· atomic number gives the number of protons;
· mass number is protons plus neutrons;
· electrons are arranged in shells;
· group number links to outer-shell electrons;
· elements in the same group have similar properties;
· equations must be balanced because atoms are conserved.

9.04 Waves
This unit introduces waves as transfers of energy and information without transferring matter overall. Students study transverse and longitudinal waves and learn key wave features such as amplitude, wavelength, frequency, crest, trough, compression and rarefaction. They calculate wave speed and apply this to examples. The unit explores sound as a longitudinal pressure wave, microphones, loudspeakers and ultrasound. Students then study electromagnetic waves, including invisible light, absorption, transmission, reflection and solar radiation.
Key learning includes:
· waves transfer energy, not matter;
· transverse and longitudinal waves behave differently;
· sound is a longitudinal wave;
· sound needs a medium to travel;
· ultrasound has a frequency above human hearing;
· electromagnetic waves include visible and invisible radiation;
· waves can be absorbed, reflected or transmitted;
· solar radiation transfers energy from the Sun to Earth.

9.05 Health and Disease
This unit helps students understand the meaning of health and the difference between communicable and non-communicable disease. Students study the effects of exercise on the body and investigate changes in heart rate or breathing rate. They then learn about pathogens, disease transmission and body defences. The unit also includes plant disease, asthma, smoking, recreational drugs and ageing. Students apply scientific knowledge to health-related contexts and learn how lifestyle, environment and biology affect health.
Key learning includes:
· health includes physical, mental and social wellbeing;
· communicable diseases can be spread between organisms;
· pathogens include bacteria, viruses, fungi and protists;
· exercise increases heart rate and breathing rate;
· the body has physical, chemical and immune defences;
· plants can also suffer from disease;
· smoking affects gas exchange;
· ageing is a natural biological process.
9.06 Electricity 2
This unit deepens students’ understanding of electricity by linking charge, current, voltage and resistance. Students begin with electrostatic forces and then revisit current and voltage in circuits. They learn about resistance and apply Ohm’s Law through calculations. Students investigate how wire length affects resistance and compare series and parallel circuits. The unit then broadens into energy resources, comparing renewable and non-renewable sources and considering sustainable use of resources.
Key learning includes:
· charged objects can attract or repel;
· current is the flow of charge;
· voltage is energy transferred per unit charge;
· resistance opposes current;
· Ohm’s Law is V = I × R;
· longer wires usually have greater resistance;
· parallel circuits have separate branches;
· renewable and non-renewable resources have different advantages and limitations.

9.07 Reactivity and Rates
This unit focuses on the reactivity of metals and the speed of chemical reactions. Students learn about the reactivity series and use it to predict displacement reactions. They write word equations and explain observations from displacement reactions. Students then study how carbon can be used to extract some metals from their ores. The second half of the unit introduces collision theory and rate of reaction. Students investigate reaction rates, interpret rate graphs and explain the role of catalysts.
Key learning includes:
· metals can be arranged in a reactivity series;
· more reactive metals displace less reactive metals;
· carbon can extract metals less reactive than itself;
· rate of reaction means how quickly reactants form products;
· reactions happen when particles collide with enough energy;
· temperature, concentration and surface area affect rate;
· catalysts increase reaction rate without being used up.

9.08 Matter
This unit develops students’ understanding of matter, fluids and pressure. Students revisit changes of state using the particle model and energy transfer. They then explore liquids and gases as fluids and study properties such as density and viscosity. Students explain floating and sinking using density, weight and upthrust. The unit then introduces pressure, including pressure calculations, pressure and depth, atmospheric pressure, pressure in nature and hydraulic machines.
Key learning includes:
· changes of state involve particle arrangement and energy transfer;
· liquids and gases are fluids because they can flow;
· density affects whether objects float or sink;
· upthrust acts upwards in fluids;
· pressure is force divided by area;
· liquid pressure increases with depth;
· atmospheric pressure is caused by air particles colliding with surfaces;
· hydraulic systems use pressure in liquids to transfer forces.

9.09 Ecosystem
This unit explores how ecosystems are made up of interacting living and non-living components. Students learn about biotic and abiotic factors, habitats, populations and communities. They then study biodiversity and how environmental change can affect it. The unit introduces pyramids of number and biomass to represent feeding relationships. Students also learn how scientists sample organisms using quadrats and transects. The unit ends by exploring the importance of insects for pollination, decomposition, food chains and food security.
Key learning includes:
· ecosystems include living and non-living components;
· biodiversity means the variety of living organisms;
· environmental change can affect biodiversity;
· pyramids of number and biomass represent feeding relationships;
· sampling estimates organism abundance and distribution;
· random sampling reduces bias;
· insects are important for pollination, decomposition and food security.

9.10 Particle Model of Matter (AQA GCSE P3)
This unit develops students’ understanding of how the particle model explains the behaviour of solids, liquids and gases. Students apply particle theory to key GCSE physics ideas including density, internal energy, specific latent heat, gas pressure, and pressure-volume relationships.
Students learn that:
· particles are arranged and move differently in solids, liquids and gases;
· density is calculated using density = mass ÷ volume;
· the density of solids and liquids depends on mass and volume;
· internal energy is the total energy stored by particles;
· heating can increase particle movement or change particle arrangement;
· specific latent heat is the energy needed to change state without changing temperature;
· gas pressure is caused by particles colliding with container walls;
· decreasing the volume of a gas increases its pressure if temperature stays constant.

9.11 Cell Biology 
This unit develops students’ understanding of key AQA Biology B1 cell biology concepts. Students learn about different types of cells, microscopy, plant and animal cell practicals, specialised cells, transport in cells, cell division, stem cells and culturing microorganisms.
Students learn that:
· plant, animal and bacterial cells have different structures;
· microscopes allow scientists to observe cells and calculate magnification;
· plant and animal cells can be prepared and observed using practical microscopy techniques;
· specialised cells are adapted to carry out specific functions;
· diffusion is the movement of particles from a higher to a lower concentration;
· exchange surfaces are adapted with large surface area and thin membranes;
· osmosis is the movement of water through a partially permeable membrane;
· osmosis can be investigated using plant tissue;
· active transport moves substances from a lower to a higher concentration and requires energy;
· DNA contains genetic information arranged in genes;
· the cell cycle allows cells to grow, copy DNA and divide;
· stem cells can differentiate into different cell types;
· microorganisms can be cultured safely using aseptic technique;
· antiseptics can be investigated by measuring their effect on bacterial growth.
Overall, this unit helps students connect cell structure to function, understand how substances move in and out of cells, and develop key GCSE practical skills through microscopy, osmosis and microbiology required practicals.




9.12 Atomic Structure and the Periodic Table — Summary
This unit develops students’ understanding of key AQA Chemistry C1 atomic structure and periodic table concepts. Students learn how substances are classified, how mixtures can be separated, how atomic models developed, and how the periodic table explains patterns in element properties and reactivity.
Students learn that:
· elements contain only one type of atom;
· compounds contain two or more elements chemically joined together;
· mixtures contain substances that are not chemically joined and can be separated by physical methods;
· filtration, crystallisation, distillation and chromatography are used to separate mixtures;
· distillation separates substances using differences in boiling point;
· chromatography separates substances based on how they move through a stationary phase with a solvent;
· atoms contain protons, neutrons and electrons;
· the atomic number gives the number of protons;
· the mass number gives the total number of protons and neutrons;
· the atomic model has changed over time as new evidence was discovered;
· isotopes are atoms of the same element with different numbers of neutrons;
· relative atomic mass considers the abundance of different isotopes;
· electrons are arranged in shells;
· electronic configuration links to an element’s position in the periodic table;
· the periodic table developed from early patterns and predictions to the modern arrangement by atomic number;
· elements react to achieve more stable electronic arrangements;
· Group 1 elements are reactive metals and become more reactive down the group;
· Group 7 elements are reactive non-metals and become less reactive down the group;
· more reactive halogens displace less reactive halogens from their compounds;
· transition elements are metals with typical properties such as high density, high melting points, strength and the ability to form coloured compounds.
Overall, this unit helps students connect atomic structure, electron arrangement and periodic table position to chemical properties and reactivity. It also develops key GCSE chemistry skills, including interpreting chemical data, explaining historical scientific models, calculating relative atomic mass, and understanding separation techniques.

	Assessment
	End of Topic Tests and End of Year Tests Assessments will test factual knowledge, application of that knowledge and working scientifically skills including (but not limited to): identification of independent variables, dependent variables and control variables; repeatability, reproducibility and resolution in readings; writing conclusions, using data to support conclusions; use of evidence in changing scientific ideas.

	Additional Resources 
	Knowledge Organisers 



