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PLAN THE TERM
IGCSE Physics 0625
Full-course scheme of work
A two-year, visual-first scheme built on cooperative learning and an examiner-first reading of the syllabus.
TheLucidSTEM   /   thelucidstem.com/teach   /   v1.0

How to use and adapt this
Built around the Cambridge guided-learning guidance of roughly 130 hours. Lesson counts below are editable suggestions, sized from the official topic-time weighting (Motion/forces/energy 26%, Thermal 10%, Waves 18%, Electricity/magnetism 26%, Nuclear 10%, Space 10%). Adjust to your own calendar, set size and ability profile.
Tier reads Core + Extended throughout, because 0625 Supplement content is spread across every topic area. Extended-only learning intentions are tagged (Ext) inline so a Core-only class can skip them.
Core route: Paper 1 (MCQ) + Paper 3 (theory) + Paper 5 (practical) or Paper 6 (alternative to practical). Extended route: Paper 2 (MCQ) + Paper 4 (theory) + Paper 5 or Paper 6.
This is original structuring and wording by the author. No Cambridge syllabus text, objectives or published scheme-of-work content is reproduced verbatim.
The approach: visual-first, cooperative, examiner-led
Three commitments shape every unit below, and they are what separate this scheme from a plain content list.
1. Visual-first. Each unit names one core visual or model (a free-body diagram, a Sankey flow, a ray diagram, a field-line plot) that carries the idea before the algebra arrives. Concept-mapping links new units back to that shared picture, so the course builds one connected diagram rather than twenty separate topics.
1. Cooperative by design. Activities use named structures with built-in accountability, Jigsaw-IV in particular, so that explaining becomes the means of learning. The active-learning key in the workbook describes each structure.
1. Examiner-led. Every unit flags the misconception or marking trap that examiners reward or penalise, so teaching pre-empts the errors rather than discovering them at the mock.
Spacing and retrieval are deliberate. Each topic area carries a note on what to revisit and when, so earlier ideas are rehearsed inside later units instead of being taught once and forgotten.
Time allocation at a glance
	Topic area
	Cambridge guidance
	Suggested lessons

	1. Motion, forces and energy
	26%
	34

	2. Thermal physics
	10%
	13

	3. Waves
	18%
	22

	4. Electricity and magnetism
	26%
	33

	5. Nuclear physics
	10%
	13

	6. Space physics
	10%
	13

	Total content lessons
	100%
	128


Lesson counts are editable content time. Add your own revision, mock and feedback cycles on top; the sequence front-loads content so the final term is free for synthesis and mocks.


TOPIC AREA 1
Motion, forces and energy
Cambridge guidance: about 26% of the course.
Spacing and retrieval. Revisit speed and acceleration when teaching momentum, and again in wave speed. Bring energy stores back during electrical energy and again in nuclear and space. Use a 5-minute retrieval grid at the start of each new unit that pulls one item from each earlier unit in this area.
Unit 1.  Measuring the physical world
Y1 T1   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can choose and use rulers, measuring cylinders and clocks, and read scales correctly. I can find density from mass and volume and predict floating or sinking. I can tell scalars from vectors and (Ext) find the resultant of two perpendicular vectors.

	Key visual / model
	A single annotated lab bench: each instrument labelled with what it measures, its unit and its smallest division. Density shown as a packed-particle box versus a sparse box.

	Cooperative structure
	Measurement carousel (stations): pairs rotate through length, time, volume and density stations, then compare readings to expose precision and human error.

	Practical (P5/P6)
	P5/P6: measure density of a regular and an irregular solid; time multiple pendulum swings to reduce timing error.

	Maths skill
	Units and prefixes, rearranging density = mass / volume, significant figures, averaging repeats.

	Examiner note / misconception
	Students lose marks reading between scale divisions and forgetting units. Examiners reward measuring multiples (10 swings, stack of paper) to cut error. Vector resultant by scale drawing must show construction.

	Assessment point
	Diagnostic baseline at unit start; short skills quiz (P1/P2 style) at end; density practical write-up (P5/P6 style).

	Resources
	PhET Density; IOP Spark measurement activities; Vernier or simple lab kit; Nearpod for the carousel exit ticket.


Unit 2.  Describing motion
Y1 T1   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can define speed, velocity and acceleration and use them in calculations. I can read and sketch distance-time and speed-time graphs. (Ext) I can find acceleration from a gradient and distance from the area under a speed-time graph.

	Key visual / model
	Twin-graph poster: the same journey drawn as a distance-time graph and a speed-time graph side by side, with gradient and area called out by hand-drawn arrows.

	Cooperative structure
	Jigsaw-IV: expert groups master one graph feature each (constant speed, acceleration, deceleration, area = distance), then teach home groups before a combined graph-matching task.

	Practical (P5/P6)
	P5/P6: ticker-tape or light-gate timing of a trolley down a ramp to build a speed-time graph from real data.

	Maths skill
	Gradient as rate of change, area under a graph, rearranging a = (v - u) / t, unit conversion (km/h to m/s).

	Examiner note / misconception
	The classic error is confusing the two graph types: a horizontal line means stationary on distance-time but constant speed on speed-time. Examiners want gradient and area named, not just calculated.

	Assessment point
	Graph-interpretation mini-test (P3/P4 style); peer-marked graph sketch against success criteria.

	Resources
	PhET Moving Man; IOP Spark motion graphs; ticker-timer or phone slow-motion; Desmos for live gradient demo.


Unit 3.  Forces and Newton's laws
Y1 T1   /   Core + Extended   /   Suggested lessons: 6
	Learning intentions
	I can identify forces on an object and find a resultant. I can link resultant force to acceleration and use F = ma. I can describe friction and air resistance, and (Ext) explain terminal velocity using force balance.

	Key visual / model
	Free-body diagram ladder: the same falling object drawn at four moments, arrows growing and shrinking until balanced at terminal velocity.

	Cooperative structure
	Think-Pair-Share on free-body diagrams, then a Jigsaw on Newton's three laws with one law per expert group and a shared real-world example bank.

	Practical (P5/P6)
	P5/P6: investigate how acceleration depends on force (constant mass) and on mass (constant force) using a trolley and masses.

	Maths skill
	Vector addition along a line, F = ma rearrangement, proportionality reasoning, reading gradients of force against acceleration.

	Examiner note / misconception
	Students treat weight and mass as the same and forget that balanced forces give constant velocity, not rest. Examiners penalise unlabelled or missing arrows on free-body diagrams.

	Assessment point
	F = ma calculation set (P3/P4 style); practical analysis with a conclusion linking gradient to mass.

	Resources
	PhET Forces and Motion Basics; IOP Spark Newton's laws; trolley and ramp kit; slow-motion video of skydiver.


Unit 4.  Turning effects, momentum and stability
Y1 T2   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can calculate a moment and apply the principle of moments to a balanced beam. I can find centre of gravity and judge stability. (Ext) I can use momentum = mass x velocity and apply conservation of momentum in one dimension.

	Key visual / model
	A seesaw schematic with clockwise and anticlockwise moments colour-coded, beside a stacked-block stability diagram showing the line of action of weight.

	Cooperative structure
	Numbered Heads Together on balancing problems so every member must be ready to explain, then a collision card-sort matching before and after momentum scenarios.

	Practical (P5/P6)
	P5/P6: balance a metre rule with unknown masses to find an unknown weight; topple tests for centre of gravity.

	Maths skill
	Moment = force x distance, solving balance equations, momentum products, conservation as a before-equals-after equation.

	Examiner note / misconception
	Pivot distance must be the perpendicular distance to the line of action. In momentum questions, direction (sign) is routinely dropped and costs marks.

	Assessment point
	Principle-of-moments problem set; (Ext) momentum conservation question (P4 style).

	Resources
	PhET Balancing Act; IOP Spark moments; metre rule and mass set; collision trolleys for momentum demo.


Unit 5.  Solids, springs and pressure
Y1 T2   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can describe how a spring extends under load and use the relationship between load and extension. I can define and calculate pressure. (Ext) I can use the limit of proportionality and calculate pressure changes with depth in a liquid.

	Key visual / model
	Load-extension graph with the proportional region and limit marked by hand, paired with a column-of-liquid diagram showing pressure increasing with depth.

	Cooperative structure
	Pairs-check on Hooke's law calculations, then a Jigsaw splitting pressure in solids, pressure in liquids and atmospheric pressure across expert groups.

	Practical (P5/P6)
	P5/P6: load a spring and plot extension against force; measure pressure using area and force with foam or sand for visible effect.

	Maths skill
	Direct proportion and gradient (spring constant), p = F / A, p = rho g h (Ext), unit handling (Pa, N, m squared).

	Examiner note / misconception
	Extension is the increase in length, not the new length: a frequent slip. Pressure answers often omit the area unit conversion (cm squared to m squared).

	Assessment point
	Hooke's law practical graph and analysis; pressure calculation quiz (P3/P4 style).

	Resources
	PhET Hooke's Law; PhET Under Pressure; IOP Spark pressure; spring and slotted masses.


Unit 6.  Energy stores and conservation
Y1 T2   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can name energy stores and describe transfers between them. I can apply conservation of energy to simple systems. I can calculate kinetic energy and gravitational potential energy, and (Ext) link work done to energy transferred.

	Key visual / model
	Sankey-style flow built up by hand for a pendulum and a roller coaster, showing store-to-store transfer and the unavoidable thermal loss.

	Cooperative structure
	Jigsaw-IV: expert groups take one store each, build a shared transfer-diagram wall, then a Round Robin to trace energy through everyday devices.

	Practical (P5/P6)
	P5/P6: drop a ball and relate rebound height to energy transferred; measure GPE to KE on a ramp.

	Maths skill
	KE = half m v squared, GPE = m g h, work = force x distance, substitution with consistent units.

	Examiner note / misconception
	The word energy is not a store: examiners want named stores. The squared term in KE is often mishandled. Conservation answers must account for thermal loss, not ignore it.

	Assessment point
	Energy-transfer diagram task; KE and GPE calculation set (P3/P4 style).

	Resources
	PhET Energy Skate Park; IOP Spark energy stores; ramp and ball; Sankey diagram template.


Unit 7.  Power, efficiency and energy resources
Y1 T3   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can calculate power and efficiency. I can describe how electricity is generated from a range of resources and compare them. (Ext) I can evaluate renewable and non-renewable sources by reliability, scale and environmental impact.

	Key visual / model
	A comparison board: each resource as an icon with input store, useful output and a quick efficiency-and-impact rating, drawn as a shared class chart.

	Cooperative structure
	Structured academic controversy: groups argue for and then against a given resource, then swap, before reaching a reasoned class position.

	Practical (P5/P6)
	P5/P6: measure power output of a small motor lifting a load; (demonstration) a model wind or solar generator.

	Maths skill
	Power = energy / time and P = work / time, efficiency as a ratio and percentage, large-number handling (kW, MW).

	Examiner note / misconception
	Efficiency above 100% signals an error. Resource comparisons need balanced points, not a list of one side. The Sun is the underlying source for most resources: a common discussion gap.

	Assessment point
	Efficiency calculation quiz; structured comparison paragraph marked against a rubric (P3/P4 extended-response style).

	Resources
	PhET Energy Forms and Changes; IOP Spark energy resources; National Grid clips; debate role cards.




TOPIC AREA 2
Thermal physics
Cambridge guidance: about 10% of the course.
Spacing and retrieval. Tie the particle model back to density (Unit 1) and forward to pressure and to gas behaviour. Re-test specific heat capacity calculations alongside electrical energy later, since both are energy bookkeeping.
Unit 8.  The kinetic particle model
Y1 T3   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can describe the arrangement and motion of particles in solids, liquids and gases. I can explain changes of state with the particle model. (Ext) I can relate gas pressure, volume and temperature using particle motion.

	Key visual / model
	Three particle boxes (solid, liquid, gas) animated by hand-drawn motion lines, beside a pressure-versus-volume sketch for a fixed mass of gas.

	Cooperative structure
	Role-play modelling: students become particles and physically show state changes, then a Jigsaw on melting, boiling and evaporation distinctions.

	Practical (P5/P6)
	P5/P6: observe Brownian motion (smoke cell or simulation); investigate gas pressure against volume or temperature qualitatively.

	Maths skill
	Proportional reasoning for gas laws (Ext), reading non-linear graphs, temperature scales (Celsius and kelvin idea).

	Examiner note / misconception
	Evaporation and boiling are routinely conflated. In gas questions, particles gain speed, not size, when heated. Brownian motion shows that air particles are small and fast.

	Assessment point
	State-change explanation task; (Ext) gas-law reasoning question (P4 style).

	Resources
	PhET States of Matter; PhET Gas Properties; IOP Spark kinetic model; smoke-cell apparatus or video.


Unit 9.  Thermal properties of matter
Y1 T3   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can describe thermal expansion and its everyday effects. I can use specific heat capacity in calculations. (Ext) I can use specific latent heat and explain temperature plateaus during state change.

	Key visual / model
	A heating curve drawn live: temperature against time with flat plateaus at melting and boiling, annotated with where energy goes.

	Cooperative structure
	Pairs-check on specific heat calculations, then Numbered Heads Together to interpret the heating curve so any student can explain a chosen plateau.

	Practical (P5/P6)
	P5/P6: measure specific heat capacity of a metal block or water with an electrical heater; cooling-curve data logging.

	Maths skill
	Q = m c (change in temperature), Q = m L (Ext), rearrangement, handling energy units (J, kJ).

	Examiner note / misconception
	During a plateau temperature is constant even though heating continues: a key explanation examiners look for. Heat-loss to surroundings should be acknowledged in practical evaluation.

	Assessment point
	Specific heat practical analysis; heating-curve interpretation (P3/P4 style).

	Resources
	PhET Energy Forms and Changes; IOP Spark specific heat; immersion heater and block; temperature data logger.


Unit 10.  Thermal energy transfer
Y1 T3   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can describe conduction, convection and radiation and give examples of each. I can explain everyday applications such as insulation. (Ext) I can explain conduction via particle and free-electron ideas and compare emitters and absorbers of radiation.

	Key visual / model
	One house diagram with three arrows colour-coded for the three transfer types, plus a Leslie-cube sketch comparing surfaces.

	Cooperative structure
	Jigsaw: expert groups take conduction, convection and radiation, build a shared application wall, then a Round Robin on reducing heat loss in a home.

	Practical (P5/P6)
	P5/P6: compare cooling of black and shiny cans; convection demonstration with potassium permanganate or smoke.

	Maths skill
	Reading cooling curves, percentage comparisons, qualitative rate reasoning.

	Examiner note / misconception
	Radiation needs no medium, unlike conduction and convection: a key discriminator. Students wrongly say cold flows in; it is thermal energy that flows out.

	Assessment point
	Application explanation task; cooling-comparison practical conclusion (P5/P6 style).

	Resources
	PhET (energy); IOP Spark thermal transfer; Leslie cube; coloured cans and thermometers.




TOPIC AREA 3
Waves
Cambridge guidance: about 18% of the course.
Spacing and retrieval. Reuse the wave equation in sound, light and the EM spectrum so it is rehearsed four times. Connect reflection and refraction diagrams to the ray model each time rather than treating them as new.
Unit 11.  Properties of waves
Y2 T1   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can describe transverse and longitudinal waves and label amplitude, wavelength and frequency. I can use the wave equation. (Ext) I can describe reflection, refraction and diffraction at a basic level using wavefronts.

	Key visual / model
	A labelled wave drawn once and reused: amplitude and wavelength on a transverse wave, with a slinky photo for longitudinal compression and rarefaction.

	Cooperative structure
	Jigsaw-IV on the four wave behaviours (reflection, refraction, diffraction, the wave equation), each expert group producing a wavefront diagram for the shared bank.

	Practical (P5/P6)
	P5/P6: ripple tank investigation of reflection, refraction and diffraction; slinky for wave types.

	Maths skill
	v = f (lambda), rearrangement, unit handling (Hz, m, m/s), reading wavefront spacing.

	Examiner note / misconception
	Frequency is set by the source and does not change on refraction: speed and wavelength change. Diffraction is most noticeable when the gap is similar to the wavelength.

	Assessment point
	Wave-equation calculation set; wavefront-diagram task (P3/P4 style).

	Resources
	PhET Wave on a String; PhET Waves Intro; IOP Spark waves; ripple tank; slinky.


Unit 12.  Sound
Y2 T1   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can describe sound as a longitudinal wave and link pitch to frequency and loudness to amplitude. I can describe how to measure the speed of sound. (Ext) I can explain echoes and basic ultrasound uses.

	Key visual / model
	A compression-rarefaction strip aligned under an oscilloscope trace so pitch and loudness map onto frequency and amplitude visually.

	Cooperative structure
	Think-Pair-Share interpreting oscilloscope traces, then a card-sort matching sounds to traces in small groups.

	Practical (P5/P6)
	P5/P6: measure the speed of sound by echo timing or with two microphones; tuning-fork and oscilloscope demonstration.

	Maths skill
	Speed = distance / time (with the there-and-back factor for echoes), reading trace scales, v = f (lambda) reused.

	Examiner note / misconception
	For echoes the sound travels twice the distance: forgetting the factor of two is the standard error. Sound cannot travel through a vacuum.

	Assessment point
	Speed-of-sound practical analysis; trace-interpretation quiz (P3/P4 style).

	Resources
	PhET Sound (legacy); IOP Spark sound; oscilloscope and signal generator; microphones and timer.


Unit 13.  Light: reflection
Y2 T1   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can use the law of reflection and construct ray diagrams for plane mirrors. I can describe the image formed by a plane mirror. (Ext) I can locate the image using the equal-distance rule and explain it as virtual.

	Key visual / model
	A precise plane-mirror ray diagram: incident and reflected rays, normal as a dashed line, angles measured from the normal, image dotted behind the mirror.

	Cooperative structure
	Pairs construct and peer-check ray diagrams against a success-criteria checklist, then a gallery walk to spot errors.

	Practical (P5/P6)
	P5/P6: trace rays with a ray box and plane mirror to verify the law of reflection.

	Maths skill
	Angle measurement from the normal, geometry of equal angles, scale drawing accuracy.

	Examiner note / misconception
	Angles are always measured from the normal, never the surface: the most penalised slip. Mirror images are virtual, upright and laterally inverted.

	Assessment point
	Ray-diagram construction task marked against criteria; reflection quiz (P3/P4 style).

	Resources
	PhET Bending Light; IOP Spark light; ray box and mirrors; protractor and ruler.


Unit 14.  Light: refraction and lenses
Y2 T1   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can describe refraction and draw rays bending at boundaries. I can describe total internal reflection and its uses. (Ext) I can use the refractive index relationship and critical-angle ideas, and describe images from a converging lens.

	Key visual / model
	A boundary diagram pair: ray bending toward and away from the normal, beside a converging-lens ray diagram with the principal focus marked by hand.

	Cooperative structure
	Jigsaw on refraction, total internal reflection (with fibre-optic and prism uses) and converging lenses, each group adding a worked ray diagram.

	Practical (P5/P6)
	P5/P6: measure refraction through a glass block and find the refractive index; locate images with a converging lens and screen.

	Maths skill
	n = sin i / sin r (Ext), critical-angle relationship (Ext), scale ray diagrams, gradient of sin i against sin r.

	Examiner note / misconception
	Light slows and bends toward the normal entering glass; the reverse on leaving. Total internal reflection needs the angle above the critical angle and the denser-to-less-dense direction.

	Assessment point
	Refractive-index practical graph; lens ray-diagram task (P3/P4 style).

	Resources
	PhET Bending Light; PhET Geometric Optics; IOP Spark refraction; glass block, lens and screen.


Unit 15.  The electromagnetic spectrum
Y2 T1   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can order the EM spectrum by wavelength and frequency and state that all travel at the same speed in a vacuum. I can give a use and a hazard for each region. (Ext) I can link region to energy and explain selected detailed uses.

	Key visual / model
	A single spectrum strip drawn long across the wall, region by region, with a use icon above and a hazard icon below each band.

	Cooperative structure
	Jigsaw-IV: seven expert groups, one region each, build the shared spectrum wall, then a Round Robin quiz on uses and hazards.

	Practical (P5/P6)
	P6-style: research and present detection methods; infrared and ultraviolet demonstration where equipment allows.

	Maths skill
	Ordering by magnitude, v = f (lambda) reused, powers of ten across the spectrum.

	Examiner note / misconception
	All EM waves share the same speed in a vacuum: a frequent slip is thinking gamma travels fastest. Match each use to the correct region and give a real hazard, not a vague one.

	Assessment point
	Spectrum-ordering and uses quiz (P1/P2 style); short region presentation.

	Resources
	PhET (waves); IOP Spark EM spectrum; spectrum wall template; infrared camera if available.




TOPIC AREA 4
Electricity and magnetism
Cambridge guidance: about 26% of the course.
Spacing and retrieval. Return to energy stores and power when teaching electrical energy. Interleave circuit-rule retrieval through every later unit. Link the motor effect and induction back to magnetic field patterns from the magnetism unit.
Unit 16.  Magnetism and magnetic fields
Y2 T1   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can describe magnetic poles, attraction and repulsion, and plot field patterns. I can distinguish magnetic and non-magnetic materials and induced magnetism. (Ext) I can describe the field of a solenoid and how to make and use electromagnets.

	Key visual / model
	Field-line plots drawn from plotting-compass data: a single bar magnet, two like poles and two unlike poles, then a solenoid field added.

	Cooperative structure
	Pairs map field patterns with plotting compasses and combine into a class field-line gallery; Think-Pair-Share on hard versus soft magnetic materials.

	Practical (P5/P6)
	P5/P6: plot the field of a bar magnet with compasses or iron filings; build and test an electromagnet, varying turns and current.

	Maths skill
	Qualitative relationships (more turns gives stronger field), tallying and comparing, simple proportional reasoning.

	Examiner note / misconception
	Field lines run from north to south outside the magnet and never cross. Steel retains magnetism (hard), iron does not (soft): the key permanent-versus-temporary distinction.

	Assessment point
	Field-pattern drawing task; electromagnet investigation conclusion (P5/P6 style).

	Resources
	PhET Magnets and Electromagnets; IOP Spark magnetism; plotting compasses, iron filings, coils and cells.


Unit 17.  Static electricity
Y2 T2   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can explain charging by friction in terms of electron transfer. I can describe attraction and repulsion of charges and field patterns. (Ext) I can explain everyday hazards and uses and link field to force.

	Key visual / model
	An electron-transfer cartoon (rod and cloth) showing where electrons go, beside field lines around a point charge and between plates.

	Cooperative structure
	Think-Pair-Share predicting charge outcomes, then a Numbered Heads Together on explaining hazards (fuelling, lightning) and uses (inkjet, spray painting).

	Practical (P5/P6)
	P6-style: charge rods and test attraction and repulsion; gold-leaf electroscope demonstration.

	Maths skill
	Conservation of charge bookkeeping, qualitative field-strength reasoning, direction of field lines.

	Examiner note / misconception
	Only electrons move, never protons: positive charge is electron deficiency. Like charges repel; unlike attract; a charged object also attracts neutral objects by induction.

	Assessment point
	Electron-transfer explanation task; charge-interaction quiz (P3/P4 style).

	Resources
	PhET Balloons and Static Electricity; IOP Spark electrostatics; polythene and acetate rods, electroscope.


Unit 18.  Electric current, p.d. and resistance
Y2 T2   /   Core + Extended   /   Suggested lessons: 6
	Learning intentions
	I can define current, potential difference and resistance and use V = I R. I can describe how to measure them with ammeters and voltmeters. (Ext) I can interpret current-voltage characteristics for a resistor, lamp and diode, and find resistance from a graph.

	Key visual / model
	A water-circuit analogy poster (pump, pipes, narrow section) mapped cell-by-cell onto the electric circuit, plus three I-V characteristic sketches.

	Cooperative structure
	Jigsaw-IV: expert groups master current, p.d., resistance and the I-V graphs, then build a combined circuit reference card for home groups.

	Practical (P5/P6)
	P5/P6: measure the resistance of a wire and how it varies with length; obtain I-V characteristics for a lamp and a resistor.

	Maths skill
	V = I R rearrangement, gradient and reciprocal-gradient as resistance, plotting and line of best fit.

	Examiner note / misconception
	Ammeters go in series, voltmeters in parallel: a routinely lost mark. A filament lamp curve is non-linear because resistance rises with temperature.

	Assessment point
	Resistance practical graph and analysis; V = I R problem set (P3/P4 style).

	Resources
	PhET Circuit Construction Kit (DC); IOP Spark resistance; ammeters, voltmeters, resistance wire, rheostat.


Unit 19.  Electrical circuits
Y2 T2   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can draw and interpret circuit diagrams with standard symbols. I can apply current and voltage rules in series and parallel circuits. (Ext) I can calculate combined resistance and use potential dividers and input devices (LDR, thermistor).

	Key visual / model
	Twin circuit diagrams (series and parallel) with current and voltage values labelled at every point so the rules are read off visually.

	Cooperative structure
	Pairs build then predict-and-test circuits, followed by Numbered Heads Together on combined-resistance problems so each member can present a step.

	Practical (P5/P6)
	P5/P6: verify current and voltage rules in series and parallel; investigate an LDR or thermistor potential divider.

	Maths skill
	Series and parallel resistance combination (Ext), current and voltage conservation, ratio reasoning in potential dividers.

	Examiner note / misconception
	Current splits in parallel but stays the same in series; voltage shares across series components. Combined parallel resistance is always less than the smallest single resistor: a useful check.

	Assessment point
	Circuit-rule problem set; potential-divider investigation (P5/P6 style).

	Resources
	PhET Circuit Construction Kit (DC); IOP Spark circuits; component kit, LDR and thermistor.


Unit 20.  Electrical energy, power and safety
Y2 T2   /   Core + Extended   /   Suggested lessons: 4
	Learning intentions
	I can use P = I V and calculate electrical energy and cost. I can describe household wiring, the role of fuses, switches and earthing. (Ext) I can explain double insulation and choose a correct fuse rating.

	Key visual / model
	A labelled three-pin plug and a house ring-main schematic, colour-coded live, neutral and earth, with the fuse shown in the live wire.

	Cooperative structure
	Structured academic controversy on a safety scenario, then a Round Robin to calculate running cost of household devices.

	Practical (P5/P6)
	P6-style: inspect a wired plug and identify faults; power measurement of a small device.

	Maths skill
	P = I V and energy = power x time, kilowatt-hour cost, fuse-rating selection from current.

	Examiner note / misconception
	The fuse and switch go in the live wire: placing them in neutral is a common error. Earthing protects against a live metal case; double insulation removes the need for an earth.

	Assessment point
	Power and cost calculation set; wiring-and-safety explanation (P3/P4 style).

	Resources
	IOP Spark mains electricity; PhET (energy); wired-plug model; appliance rating plates.


Unit 21.  The magnetic effect of a current
Y2 T3   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can describe the magnetic field around a current-carrying wire and coil. I can describe the force on a current in a magnetic field. (Ext) I can predict force direction with the left-hand rule and explain the d.c. motor.

	Key visual / model
	Right-hand grip for the field around a wire, then Fleming's left-hand rule drawn as a labelled hand, then a simple motor exploded into its parts.

	Cooperative structure
	Kinesthetic modelling of Fleming's left-hand rule in pairs, then a Jigsaw assembling the motor story (field, current, force, split-ring) from expert parts.

	Practical (P5/P6)
	P5/P6: catapult-field demonstration with a current-carrying wire; build and run a simple d.c. motor.

	Maths skill
	Direction reasoning (mutually perpendicular vectors), qualitative force dependence on current and field.

	Examiner note / misconception
	Field, current and force are mutually perpendicular; mixing up the left-hand rule fingers is the standard slip. The split-ring commutator reverses current every half turn to keep rotation in one direction.

	Assessment point
	Force-direction task; motor-explanation question (P3/P4 style).

	Resources
	PhET Magnets and Electromagnets; IOP Spark motor effect; motor kit, magnets, low-voltage supply.


Unit 22.  Electromagnetic induction
Y2 T3   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can describe how a changing magnetic field induces an e.m.f. I can describe a simple a.c. generator. (Ext) I can state the factors affecting induced e.m.f., explain that it opposes the change, and use the transformer turns relationship.

	Key visual / model
	A magnet-into-coil sequence with the induced current arrow reversing as the magnet enters and leaves, beside a labelled transformer with primary and secondary turns.

	Cooperative structure
	Predict-observe-explain in pairs for magnet-and-coil cases, then Numbered Heads Together on transformer turns-ratio problems.

	Practical (P5/P6)
	P5/P6: induce a current by moving a magnet through a coil and vary speed and turns; transformer turns demonstration.

	Maths skill
	Transformer ratio Vp/Vs = Np/Ns (Ext), proportional reasoning, rearrangement, reading a.c. waveforms.

	Examiner note / misconception
	An induced e.m.f. needs a changing field, not just a field: a stationary magnet gives nothing. Direction opposes the change that causes it (Lenz idea). Transformers work on a.c., not d.c.

	Assessment point
	Induction explanation task; transformer-ratio problem set (P4 style).

	Resources
	PhET Faraday's Law; PhET Generator; IOP Spark induction; coil, magnet, galvanometer, demountable transformer.




TOPIC AREA 5
Nuclear physics
Cambridge guidance: about 10% of the course.
Spacing and retrieval. Recall the EM spectrum (gamma) and ionisation from waves. Revisit half-life as a graph-reading skill alongside other exponential-looking decays. Connect nuclear energy back to energy stores.
Unit 23.  The nuclear atom
Y2 T3   /   Core + Extended   /   Suggested lessons: 5
	Learning intentions
	I can describe the nuclear model of the atom and use proton and nucleon numbers. I can define isotopes. (Ext) I can interpret nuclide notation in equations and outline the evidence for a small dense nucleus.

	Key visual / model
	A nuclide-notation key drawn large (proton number, nucleon number, symbol) with isotopes shown as same-element atoms differing only in neutrons.

	Cooperative structure
	Pairs build isotopes from particle counters, then a Jigsaw splitting the scattering evidence, the model and isotope notation across expert groups.

	Practical (P5/P6)
	P6-style: model the scattering evidence with a hidden-shape ramp activity; isotope-building card task.

	Maths skill
	Reading and balancing proton and nucleon numbers, counting neutrons (nucleon minus proton number).

	Examiner note / misconception
	Isotopes differ in neutron number, so same proton number, different nucleon number. In nuclide notation the top number is nucleons (protons plus neutrons), not neutrons alone: a frequent confusion.

	Assessment point
	Nuclide-notation task; isotope-definition quiz (P3/P4 style).

	Resources
	PhET Rutherford Scattering; PhET Build an Atom; IOP Spark nuclear; isotope cards.


Unit 24.  Radioactivity
Y2 T3   /   Core + Extended   /   Suggested lessons: 8
	Learning intentions
	I can describe alpha, beta and gamma radiation and their properties. I can describe detection, background radiation, safety and uses. (Ext) I can write decay equations and use half-life to solve problems from a decay graph.

	Key visual / model
	A penetration chart (paper, aluminium, lead) drawn as three stopping layers, beside a hand-sketched decay curve with successive half-lives marked.

	Cooperative structure
	Jigsaw-IV: expert groups take alpha, beta, gamma and half-life, build a shared properties table, then a Round Robin on safety and uses.

	Practical (P5/P6)
	P6-style: dice or coin decay simulation to build a half-life curve; (where licensed and demonstrated by staff) absorption of radiation by materials.

	Maths skill
	Half-life from a decay graph, repeated halving, balancing mass and charge in decay equations (Ext).

	Examiner note / misconception
	Alpha is most ionising but least penetrating; gamma the reverse: this trade-off is heavily tested. Half-life is the time for activity to halve, independent of starting amount. Decay is random.

	Assessment point
	Half-life graph problem set; decay-equation task (P4 style); safety and uses extended response.

	Resources
	IOP Spark radioactivity; PhET (alpha decay, beta decay legacy); dice for decay simulation; background-count data.




TOPIC AREA 6
Space physics
Cambridge guidance: about 10% of the course.
Spacing and retrieval. Pull gravitational field strength back from forces, and the EM spectrum and redshift back from waves. Use stellar spectra to re-test emission and absorption ideas. This area works well as a synthesis of the whole course near the end.
Unit 25.  The Earth and the Solar System
Y2 T3   /   Core + Extended   /   Suggested lessons: 6
	Learning intentions
	I can explain day, night and the seasons and the apparent motion of the Sun. I can describe the Solar System and orbital motion. (Ext) I can relate orbital speed to radius and period and link gravity to orbits.

	Key visual / model
	A scaled orbit diagram (not to scale, labelled as such) with the gravitational pull arrow toward the Sun, beside a tilt diagram explaining seasons.

	Cooperative structure
	Round Robin ordering planets and properties, then a Jigsaw on what keeps a planet, moon or comet in orbit.

	Practical (P5/P6)
	P6-style: model orbits and analyse given orbital data (period and radius); shadow-stick day-length investigation.

	Maths skill
	Orbital speed = circumference / period, v = (2 pi r) / T (Ext), ratio reasoning across planets, unit prefixes for distance.

	Examiner note / misconception
	Seasons come from axial tilt, not distance from the Sun: the most common misconception. Gravitational field strength falls with distance, so outer planets orbit more slowly.

	Assessment point
	Orbital-data calculation set; seasons-explanation task (P3/P4 style).

	Resources
	PhET Gravity and Orbits; IOP Spark earth in space; orbit-data table; shadow-stick or app.


Unit 26.  Stars and the Universe
Y2 T3   /   Core + Extended   /   Suggested lessons: 7
	Learning intentions
	I can describe the Sun as a star and the life cycle of stars. I can describe galaxies and the scale of the Universe. (Ext) I can explain redshift as evidence for an expanding Universe and outline the Big Bang and Hubble idea.

	Key visual / model
	A star life-cycle flow drawn as branching paths (low mass versus high mass), beside a redshift strip showing spectral lines shifted toward red.

	Cooperative structure
	Jigsaw on the stellar life cycle stages, then structured academic controversy weighing evidence for the expanding Universe.

	Practical (P5/P6)
	P6-style: interpret given spectra for redshift; analyse a recession-speed against distance data set (Hubble idea).

	Maths skill
	Reading shifted spectra, gradient of speed against distance (Hubble idea, Ext), very large and very small powers of ten.

	Examiner note / misconception
	Redshift means lines shift toward longer (red) wavelengths as galaxies recede; greater shift means greater speed and distance. A star is in equilibrium between gravity inward and radiation pressure outward.

	Assessment point
	Synthesis assessment drawing on waves and forces; end-of-course mock papers (P1 to P6 mix).

	Resources
	IOP Spark stars and cosmology; spectra images; Hubble-style data set; planetarium clips.
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