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How to use this Scheme of Work
[bookmark: _Hlk138872316]This Scheme of Work (SoW) is a suggested approach for a 120-hour course to enable the completion of the International GCSE Physics (4XPH1) qualification content. It provides an approximate teaching time of 90 hours, with approximately 30 hours dedicated to consolidation, summative assessment, feedback, and exam preparation. International GCSEs have 120 - 140 guided learning hours.
The assumption is made that there are 2 hours of teaching time over 60 weeks and reflects how centres could use the time for practical activities. This Scheme of Work matches the International GCSE Physics (modular) course planner and follows the order of the specification, which has been designed in line with the content split for the modular exams:

Unit 1: 
· Topic 1 – Forces and motion
· Topic 2 – Electricity
· Topic 3 – Energy resources and energy transfer
· Topic 4 – Solids, liquids, and gases: Part 1

Unit 2: 
· Topic 5 – Waves
· Topic 6 – Solids, liquids, and gases: Part 2
[note: Topic 4 - Solids, liquids, and gases: Part 1, part a will also be assessed again in Unit 2]
· Topic 7 – Magnetism and electromagnetism
· Topic 8 – Radioactivity and particles
· Topic 9 – Astrophysics

This Scheme of Work is not intended to be prescriptive. This document is editable to allow for any adaptations you may wish to make to best suit your teaching style and learner needs. 
The columns in this Scheme of Work indicate: 
· An approximate number of week(s) allocated to the course content.
· Which section of the specification this lesson relates to. Please note that emboldened content is not assessed in double award. 
· Explicit reference is made to what course content needs covering in lessons.
· Suggested activities that provide teaching ideas and resources that could be used to support the teaching of lessons, including relevant textbook page numbers; lab book page numbers (if relevant); practical support and references to the teaching hub, where you will be able to find additional resources and information, such as worksheets, required prior knowledge and common misconceptions. All underlined content has an associated hyperlink.
· Skills assessed through the examination and specific examples of questions that do this in the exam.
· Skills that could be acquired through teaching and delivery within lessons.

Why transferable skills?  
In recent years, higher education institutions and global employers have consistently flagged the need for students to develop a range of transferable skills to enable them to respond with confidence to the demands of undergraduate study and the world of work. To support the design of our qualifications, we have mapped them to a transferable skills framework. The framework includes cognitive, intrapersonal, and interpersonal skills and each skill has been interpreted for each specification to ensure they are appropriate for the subject. Further information on transferable skills is available on the website. Pearson materials, including this Scheme of Work, will support you in identifying and developing these skills in students.
In the final two columns of this Scheme of Work, we have indicated which transferable skills are explicitly assessed, and where there are opportunities for them to be developed through teaching. Our intention is that teachers can use these columns to increase the opportunities for transferable skills development in students.







	Week
	Topic
Sub-topic
Lesson title
	Specification reference 
	Suggested activities
	Suggested resources
	Which skills acquired in this lesson are explicitly assessed through examination?
	Which skills could be acquired through teaching and delivery in this lesson?

	Unit 1: Topic 1 - Forces and motion  |  Topic 2 - Electricity  |  Topic 3 - Energy resources and energy transfer  | Topic 4 - Solids, liquids and gases: Part 1

	1

	Topic 1: Forces and motion
a) Units
c) Forces, movement, shape and momentum

Lesson title: 
Identifying forces
	Students will be able to: 

1.1 use the following units: kilogram (kg), metre (m), metre/second (m/s),
metre/second2 (m/s2), newton (N), second (s), newton per kilogram (N/kg)

1.12 identify different types of force such as gravitational or electrostatic.

1.13 understand how vector quantities differ from scalar quantities.

1.14 understand that force is a vector quantity.

1.16 know that friction is a force that opposes motion.

1.18 know and use the relationship between weight, mass, and gravitational field strength:
 



	Activities:
· Classify different forces into vectors or scalars.
· Classify different forces as gravitational or electrostatic.
· Rearrange formulae and convert different units, e.g. m/s to km/h.
· Carry out calculations associated with wmg.

Demonstrations:
· Friction simulation

Class practicals:
· The Earths gravitational pull
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 18–20, p. 26 and p. 34

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 3: Identifying forces 

Friction simulation

The Earths gravitational pull teacher sheet
	Executive function
Adaptability
	Critical thinking
Problem solving
Analysis
Reasoning
Executive function

	
	Topic 1: Forces and motion
c) Forces, movement, shape and momentum

Lesson title: 
Resultant forces
	Students will be able to: 

1.11 describe the effects of forces between bodies such as changes in speed, shape, or direction.

1.15 calculate the resultant force of forces that act along a line.

1.29P demonstrate an understanding of Newton’s third law.

	Activities:
· For a range of scenarios determine if there is a resultant force.
· Calculate resultant force.
· Predict movement based on resultant force.
· Identify pair of forces acting on a range of objects.
· Draw and label force diagrams.

Demonstrations:
· Forces and Motion: Basics simulation
· Action and reaction: Trolleys

Class practicals:
· Stretching and compressing materials
· An example of balanced and unbalanced forces

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 20–22 and 46-47
Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 4: Resultant forces

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 68: Newtons third law

Forces and Motion: Basics simulation

Action and reaction: Trolleys teacher sheet

Stretching and compression materials teacher sheet

An example of balanced and unbalanced forces teacher sheet
	Executive function
Adaptability
	Critical thinking
Problem solving
Analysis
Reasoning
Executive function

	2
	Topic 1: Forces and motion
a) Units
b) Movement and position 

Lesson title:
Distance – time graphs
	Students will be able to: 

1.1 use the following units: kilogram (kg), metre (m), metre/second (m/s),
metre/second2 (m/s2), newton (N), second (s), newton per kilogram (N/kg)

1.3 plot and interpret distance–time graphs.

1.4 know and use the relationship between average speed, distance moved and time:



	Activities:
· Rearrange formulae and convert different units, e.g., m/s to km/h.
· Carry out calculations associated with speed, distance, and time.
· Match distance-time graphs to stories about different journeys. 
· Plot and interpret distance–time graphs.
· Explain how police speed cameras measure instantaneous and average speed.

Class practicals:
· Simple motion experiments with a datalogger.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 4–6 and pp. 15–16

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 1: Distance-time graphs 

Simple motion experiments with a datalogger teacher sheet
	Executive function
Adaptability
	Critical thinking
Problem solving
Analysis
Reasoning
Executive function

	
	Topic 1: Forces and motion
b) Movement and position 

Lesson title:
Investigating motion
	Students will be able to: 

1.3 plot and interpret distance–time graphs.

1.4 know and use the relationship between average speed, distance moved and time:



1.5 practical: investigate the motion of everyday objects such as toy cars or tennis balls.

	Class practicals: 
· Investigate the motion of everyday objects such as toy cars or tennis balls.
· Timing a trolley on a slope
· Instantaneous and average velocities
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 2–8

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 2–5

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 2: Investigating motion

Investigate the motion of everyday objects such as toy cars or tennis balls teacher sheet

Timing a trolley on a slope teacher sheet

Instantaneous and average velocities
	Executive function
Adaptability
	Critical thinking
Problem solving
Analysis
Reasoning
Executive function

	3
	Topic 1: Forces and motion
a) Units
b) Movement and position

Lesson title: 
Velocity-time graphs
	Students will be able to: 

1.1 use the following units: kilogram (kg), metre (m), metre/second (m/s),
metre/second2 (m/s2), newton (N), second (s), newton per kilogram (N/kg)

1.6 know and use the relationship between acceleration, velocity and time:





1.7 plot and interpret velocity–time graphs.
	Activities:
· Plot and interpret velocity–time graphs for different situations.
· Carry out a range of calculations, including rearranging formulae and converting units.
· Match velocity-time graphs to stories about different journeys. 

Demonstrations: 
· The Moving man simulation

Class practicals:
· Velocity-time graphs with a ticker-timer
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 9–15

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 64: Velocity-time graphs

The moving man simulation

Velocity-time graphs with a ticker-timer teacher sheet
	Problem solving
Analysis
Executive function
Adaptability
	Critical thinking
Problem solving 
Analysis
Reasoning
Decision making
Executive function

	
	Topic 1: Forces and motion
a) Units
b) Movement and position

Lesson title: 
Calculations using velocity-time graphs
	Students will be able to: 

1.1 use the following units: kilogram (kg), metre (m), metre/second (m/s),
metre/second2 (m/s2), newton (N), second (s), newton per kilogram (N/kg)

1.8 determine acceleration from the gradient of a velocity–time graph.

1.9 determine the distance travelled from the area between a velocity–time graph and the time axis.

	Activities:
· Draw gradients and calculate acceleration from a range of graphs.
· Write a set of instructions to explain to younger students how they use a velocity-time graph to determine distance travelled.

Class practicals:
· Measurements of acceleration using light gates
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 9–15

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 65: Calculations using velocity-time graphs

Measurements of acceleration using light gates teacher sheet
	Problem solving
Analysis
Executive function
Adaptability
	Critical thinking
Problem solving 
Analysis
Reasoning
Decision making
Executive function

	4
	Topic 1: Forces and motion
a) Units
c) Forces, movement, shape and momentum

Lesson title: 
Resultant forces and acceleration
	Students will be able to: 

1.1 use the following units: kilogram (kg), metre (m), metre/second (m/s),
metre/second2 (m/s2), newton (N), second (s), newton per kilogram (N/kg)

1.17 know and use the relationship between unbalanced force, mass and acceleration: 





1.21 describe the forces acting on falling objects and explain why falling objects reach a terminal velocity.





	Activities:
· Carry out a range of calculations, including rearranging formulae and converting units.
· Storyboard of skydiver – students label forces and explain effect off forces on the skydiver.

Demonstrations: 
· Falling through a high viscosity liquid
· Falling objects demonstration
· Investigate the terminal velocity of a ball bearing falling through oil or glycerol.
· Forces and motion: Basics simulation

Class practicals: 
· The effects of force and mass on motion
· Investigating Newton’s second law of motion
· Guinea and feather
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 28–31 and 35–37

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 67:  Resultant forces and acceleration

Falling through a high viscosity liquid teacher sheet

Falling objects demonstration teacher sheet

Forces and Motion: Basics simulation

The effects of force and mass on motion teacher sheet

Investigating Newton’s second law of motion teacher sheet 

Guinea and feather teacher sheet
	Analysis
Executive function
Adaptability
	Problem solving 
Reasoning
Executive function

	
	Topic 1: Forces and motion
b) Movement and position

Lesson title: 
The suvat equations
	Students will be able to: 

1.6 know and use the relationship between acceleration, velocity, and time:





1.10 use the relationship between final speed, initial speed, acceleration, and distance moved:






	Activities: 
· Carry out a range of calculations to determine acceleration.
· Rearrange calculation to determine missing values e.g. distance moved using the suvat equation.

Class practicals:
· Measurement of acceleration using light gates
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 14–15

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 69: The suvat equations

Measurement of acceleration using light gates teacher sheet
	Analysis
Executive function
Adaptability
	Critical thinking Problem solving 
Analysis
Reasoning
Executive function

	5
	Topic 1: Forces and motion
a) Units
c) Forces, movement, shape, and momentum

Lesson title: 
Momentum
	Students will be able to: 

1.2P use the following units:  newton metre (Nm), kilogram metre/second (kg m/s).

1.25P know and use the relationship between momentum, mass, and velocity:





1.27P use the conservation of momentum to calculate the mass, velocity, or momentum of objects.

	Activities:
· Research and compare the typical momentum of different objects, e.g. colliding rugby players and bullets.
· Carry out a range of calculations, including rearranging formulae and converting units to calculate momentum, mass and velocity.

Demonstrations: 
· Collision Lab Flash Simulation
· Force of impact on floor
· Investigating momentum during collisions
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 40–44

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 71: Momentum 

Collision Lab Flash Simulation

Force of impact on floor teacher sheet

Investigating momentum during collisions teacher sheet
	Analysis
Adaptive learning
Adaptability
	Problem solving
Analysis
Reasoning
Decision making
Adaptive learning


	
	Topic 1: Forces and motion
c) Forces, movement, shape, and momentum

Lesson title:
Road and sports safety
	Students will be able to: 

1.19 know that the stopping distance of a vehicle is made up of the sum of the thinking distance and the braking distance.

1.20 describe the factors affecting vehicle stopping distance including speed, mass, road condition and reaction time.

1.26P use the idea of momentum to explain safety features

1.28P use the relationship between force, change in momentum and time taken:




	Activities:
· Use the Highway Code to investigate stopping distances.
· Carry out a range of calculations, including rearranging formulae and converting units to calculate force, change in momentum and time taken.
· Investigate collisions and how crumple zones can be used to reduce the forces in collisions.

Demonstrations: 
· Show how the use of a crumple zone increases the collision time and thus reduces the collision force (use plastic cups as crumple zone for trolley down a ramp).
· Forces and motion: Basics simulation
· Collision lab flash simulation.

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 32–33, 41–42 and 45.

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 72:  Road and sports safety

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 70: On the road

Forces and Motion: Basics simulation

Collision Lab Flash Simulation



	Analysis
Adaptability
Executive function

	Critical thinking 
Problem solving
Analysis
Reasoning
Executive function

	6

	Topic 1: Forces and motion
c) Forces, movement, shape and momentum 

Lesson title:
Stretching materials 1
	Students will be able to: 

1.22 practical: investigate how extension varies with applied force for helical springs, metal wires and rubber bands.



	Class practicals: 
· Investigate how extension varies with applied force for helical springs, metal wires and rubber bands.


	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 23–25

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 10–13

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 5:  Stretching materials 1

Practical video
Practical teacher sheet
Practical student sheet
	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Executive function

	
	Topic 1: Forces and motion
c) Forces, movement, shape and momentum 

Lesson title:
Stretching materials 2
	Students will be able to: 

1.22 practical: investigate how extension varies with applied force for helical springs, metal wires and rubber bands.

1.23 know that the initial linear region of a force-extension graph is associated with Hooke’s law.

1.24 describe elastic behaviour as the ability of a material to recover its original shape after the forces causing deformation have been removed.
	Activities:
· Draw a plot a graph of results from their own investigation and/or from data given to them.

Demonstrations: 
· Stretch helical spring to show elastic deformation.
· Stretch warm strip of toffee to show plastic deformation.
· Load copper wire to breaking, showing plastic deformation, and noting when copper starts to ‘neck’.
· Masses and springs simulation
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 23–25 and p. 27

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 6:  Stretching materials 2

Practical video
Practical teacher sheet
Practical student sheet

Masses and Springs simulation
	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Executive function

	7
	Topic 1: Forces and motion
c) Forces, movement, shape and momentum 

Lesson title:
Centre of gravity and basic moments
	Students will be able to: 

1.30P know and use the relationship between the moment of a force and its distance from the pivot:




1.31P know that the weight of a body acts through its centre of gravity

1.32P use the principle of moments for a simple system of parallel forces acting in one plane.

	Activities:
· Discuss the moment exerted by steering wheels, handlebars, crowbars, screwdrivers to remove the lid from a tin of paint, and nutcrackers.
· Carry out a range of calculations, including rearranging formulae and converting units.

Demonstrations:
· Balancing act simulation
· Gravity force lab
· Show how difficult it is to open a door as the force applied moves closer to the hinges.

Class practicals: 
· Simple experiment with pivoted half-metre rule and small known masses to establish principle of moments. 
· Create a seesaw weighing device.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 48–54

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 7: Centre of gravity

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 8: Basic moments

Balancing Act simulation

Gravity Force Lab

	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Executive function

	
	Topic 1: Forces and motion
c) Forces, movement, shape and momentum 

Lesson title:
Balancing and advanced moments
	Students will be able to: 

1.30P know and use the relationship between the moment of a force and its distance from the pivot:





1.32P use the principle of moments for a simple system of parallel forces acting in one plane.

1.33P understand how the upward forces on a light beam, supported at its ends, vary with the position of a heavy object placed on the beam.

	Activities:
· Carry out a range of calculations, including rearranging formulae and converting units.

Demonstrations:
· Balancing a beam
· A see-saw weighing device
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 48–54

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 9: Balancing moments

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 73: Advanced moments

Balancing a beam teacher sheet

A see-saw weighing device teacher sheet
	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Executive function

	8
	
	Consolidation
	Activities: 
· Review keywords relating to the previous topics.
· Multiple-choice questions to review prior knowledge. 
· Re-teach previously identified challenging topics, anticipating where errors/misconceptions arise. 
· Modelling how to answer questions.
· Students mark exemplar work using mark schemes. 
	Relevant textbook pages from topics assessed.
	
	

	
	
	Assessment 
	Activities:
· Students complete assessment using exam questions related to topics.
	Examwizard for access to exam questions. 
	
	

	9
	
	Feedback
	Activities:
· Identify misconceptions through marking and re-teach.
· Use new models/examples in re-teach.
· What went well/even better if examples of student work and improve.
· Multiple choice questions based on re-teach.
· Students re-attempt same/similar questions to check for progress and asses using mark schemes.
	Relevant textbook pages from topics assessed.
	
	

	
	Topic 2: Electricity
c) Energy and voltage in circuits

Lesson title:
Electric charge and current
	Students will be able to: 

2.12 know that lamps and LEDs can be used to indicate the presence of a current in a circuit.

2.14 know that current is the rate of flow of charge.

2.15 know and use the relationship between charge, current and time:





2.16 know that electric current in solid metallic conductors is a flow of negatively charged electrons.
	Activities:
· Carry out a range of calculations involving Q = I × t, including rearranging formulae and converting units.

Demonstrations: 
· DC Circuit construction kit
· Pupils model electrons and then take energy (sweets) from the battery (teacher) to a component (cup held by a pupil).


	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 67–69 and pp. 73–74

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 13:  Electric charge and current

DC circuit construction kit
	Problem solving
Interpretation
Executive function
Adaptability Personal and social responsibility

	Problem solving
Analysis
Reasoning
Interpretation
Executive function
Personal and social responsibility


	10
	Topic 2: Electricity
a) Units
c) Energy and voltage in circuits

Lesson title:
Current, voltage and resistance
	Students will be able to: 

2.1 use the following units: ampere (A), coulomb (C), joule (J), ohm (Ω), second (s), volt (V), watt (W).

2.8 understand how the current in a series circuit depends on the applied voltage and the number and nature of other components.

2.10 describe the qualitative effect of changing resistance on the current in a circuit.

2.13 know and use the relationship between voltage, current and resistance:





	Activities:
· Complete examples including calculations involving V = I × R, including rearranging formulae and converting units.

Demonstrations:
· Ohms law simulation 
· Battery-Resistor circuit simulation
· Resistance in a wire simulation 
· DC circuit constructor kit
· The water circuit – modelling current and potential difference. 
· 1 empty corridor/part of the classroom and 1 busy corridor/part of the classroom “which is easier to pass through and why?”  More students = a higher ‘resistance’ because you will collide more with students in the way – this relates to the collisions that electrons undergo when travelling through metal wires.  

Class practicals:
· Ohm’s law
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 69–76 and p. 83

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 15:  Current and voltage

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 18:  Current, voltage and resistance

Ohms law simulation

Battery-Resistance circuit simulation

Resistance in a wire simulation

DC circuit construction kit

The water circuit – modelling current and potential difference teacher sheet

Ohm’s law teacher sheet
	Problem solving
Interpretation
Executive function
Adaptability 

	Problem solving
Analysis
Reasoning
Interpretation
Executive function


	
	Topic 2: Electricity
c) Energy and voltage in circuits

Lesson title:
Current – voltage characteristics  
	Students will be able to: 

2.9 describe how current varies with voltage in wires, resistors, metal filament lamps and diodes, and how this can be investigated experimentally.

2.13 know and use the relationship between voltage, current and resistance:





	Activities:
· Plot voltage-current characteristic graphs for a wire, a resistor, a light bulb and a diode from given data/practical data. Note that the gradient is equal to the resistance only for the wire. For the other three, the gradient only tells you that the resistance is changing.

Class practicals: 
· Measuring resistance with a voltmeter and an ammeter
· I/V characteristics of a filament lamp
· I/V characteristic of a semiconductor diode

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 77–78

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 19: Current – voltage characteristics

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 20: Investigating filament lamps and diodes

Measuring resistance with a voltmeter and an ammeter teacher sheet

I/V characteristics of a filament lamp teacher sheet

I/V characteristic of a semiconductor diode teacher sheet
	Problem solving
Interpretation
Executive function
Adaptability 

	Problem solving
Analysis
Reasoning
Interpretation
Executive function


	11
	Topic 2: Electricity
c) Energy and voltage in circuits

Lesson title:
Investigating thermistors and light-dependent resistors
	Students will be able to: 

2.10 describe the qualitative effect of changing resistance on the current in a circuit.

2.11 describe the qualitative variation of resistance of light-dependent resistors (LDRs) with illumination and of thermistors with temperature.

	Activities:
· Using data provided, plot a graph of temperature against resistance.
· Research uses of LDRs.
 
Class practicals: 
· The effect of temperature on a thermistor

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 80–83

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 16:  Investigating thermistors and light-dependent resistors

The effect of temperature on a thermistor teacher sheet

	Problem solving
Interpretation
Executive function
Adaptability 

	Problem solving
Analysis
Reasoning
Interpretation
Executive function


	
	Topic 2: Electricity
b) Mains electricity
c) Energy and voltage in circuits

Lesson title:
Changing resistance and alternating current
	Students will be able to: 

2.6 know the difference between mains electricity being alternating current (a.c.) and direct current (d.c.) being supplied by a cell or battery.

2.10 describe the qualitative effect of changing resistance on the current in a circuit.

2.11 describe the qualitative variation of resistance of light-dependent resistors (LDRs) with illumination and of thermistors with temperature.

	Activities: 
· Comparison table for a.c. vs d.c. e.g. source

Demonstrations: 
· Using a CRO to show an AC waveform
· Circuit constructor kit: AC 
· DC circuit construction kit

Class practicals: 
· Ohms law with alternating current
· Comparing rms value and peak value of AC
· Investigating the resistance of wires

	Pearson Edexcel International GCSE (9–1) Physics Student Book: p. 65 and p. 80

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 17:  Changing resistance and alternating current

Using a CRO to show an AC waveform

Circuit constructor kit: AC

DC circuit construction kit

Ohms law with alternating current teacher sheet

Comparing rms value and peak value of AC teacher sheet

Investigating the resistance of wires teacher sheet
	Problem solving
Interpretation
Executive function
Adaptability 

	Problem solving
Analysis
Reasoning
Interpretation
Executive function


	12
	Topic 2: Electricity
c) Energy and voltage in circuits

Lesson title: 
Series circuits

	Students will be able to: 

2.7 explain why a series or parallel circuit is more appropriate for particular applications, including domestic lighting.

2.8 understand how the current in a series circuit depends on the applied voltage and the number and nature of other components.

2.9 describe how current varies with voltage in wires, resistors, metal filament lamps and diodes, and how this can be investigated experimentally.

2.13 know and use the relationship between voltage, current and resistance:





2.19 calculate the currents, voltages, and resistances of two resistive components connected in a series circuit.
	Activities:
· Complete examples including calculations involving V = I × R, including rearranging formulae and converting units.

Demonstration: 
· Ohms law simulation 
· Battery – resistance circuit simulation 
· Resistance in a wire simulation
· DC circuit constructor kit 

Class practicals: 
· Series and branching circuits
· Investigating series and parallel circuits


	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 72–73

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 74: Series circuits

Ohms law simulation

Battery-Resistance circuit simulation

Resistance in a wire simulation

DC circuit construction kit

Series and branching circuits teacher sheet

Investigating series and parallel circuits teacher sheet

	Analysis
Adaptive learning
Executive function
Adaptability
	Problem solving
Analysis
Reasoning
Interpretation
Decision making
Adaptive learning
Executive function


	
	Topic 2: Electricity
a) Units 
c) Energy and voltage in circuits

Lesson title: 
Parallel circuit and energy transfer

	Students will be able to: 

2.1 use the following units: ampere (A), coulomb (C), joule (J), ohm (Ω), second (s), volt (V), watt (W).

2.7 explain why a series or parallel circuit is more appropriate for particular applications, including domestic lighting.

2.17 understand why current is conserved at a junction in a circuit.

2.18 know that the voltage across two components connected in parallel is the same.

2.20 know that:
· voltage is the energy transferred per unit charge passed. 
· the volt is a joule per coulomb.

2.21 know and use the relationship between energy transferred, charge and voltage: 




	Activities:
· Complete examples including calculations involving E = Q x V, including rearranging formulae and converting units.

Class practicals: 
· Series and branching circuits
· Investigating series and parallel circuits
· Lamps in parallel

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 69–74

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 75: Parallel circuits and energy transfer 

Series and branching circuits teacher sheet

Investigating series and parallel circuits teacher sheet

Lamps in parallel teacher sheet

	Analysis
Adaptive learning
Executive function
Adaptability
	Problem solving
Analysis
Reasoning
Interpretation
Decision making
Adaptive learning
Executive function
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	Topic 2: Electricity
b) Mains electricity

Lesson title: 
Mains electrical safety

	Students will be able to: 

2.2 understand how the use of insulation, double insulation, earthing, fuses, and circuit breakers in a range of domestic appliances.


	Activities:
· Research range of safety measures, including how they work and why they’re important.
· Students split into groups and each prepare a presentation of a different safety feature to present to the class.
· Provide range of scenarios of unsafe electrical practices and students are to use their knowledge to suggest how to make it safer.

Demonstrations: 
· How fuses work

Class practicals: 
· Testing fuses
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 59–63

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 76: Mains electrical safety

How fuses work teacher sheet

Testing fuses teacher sheet

	Critical Thinking
Decision making
Executive function
Adaptability
Personal and social responsibility
	Critical thinking Problem solving
Analysis
Reasoning
Decision making
Executive function
Personal and social responsibility

	
	Topic 2: Electricity
a) Units 
b) Mains electricity

Lesson title: 
Mains electricity calculations

	Students will be able to: 

2.1 use the following units: ampere (A), coulomb (C), joule (J), ohm (Ω), second (s), volt (V), watt (W).

2.3 understand why a current in a resistor results in the electrical transfer of energy and an increase in temperature, and how this can be used in a variety of domestic contexts

2.4 know and use the relationship:




and apply the relationship to the selection of appropriate fuses

2.5 use the relationship between energy transferred, current, voltage and time:




	Activities:
· Carry out a range of calculations, including rearranging formulae and converting units for P = I x V, and E= I x V x t.
· Predict for a range of scenarios if the fuse will melt or not, and explain why.

Demonstrations: 
· Use wire wool as part of a circuit containing light bulbs to model a fuse.  

Class practicals: 
· Heating effect of a current
· Lamp brightness comparison



	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 63–65

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 77: Main electricity calculations 

Heating effect of a current teacher sheet

Lamp brightness comparison teacher sheet

	Critical Thinking
Decision making
Executive function
Adaptability
Personal and social responsibility
	Critical thinking Problem solving
Analysis
Reasoning
Decision making
Executive function
Personal and social responsibility
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	Topic 2: Electricity
d) Electric charge

Lesson title:
Static charges

	Students will be able to: 

2.22P identify common materials which are electrical conductors or insulators, including metals and plastics.

2.23P practical: investigate how insulating materials can be charged by friction.

2.25P know that there are forces of attraction between unlike charges and forces of repulsion between like charges.




	Demonstrations: 
· Forces due to electric charges
· Van de Graaff generator – the basics
· How the Van de Graaff generator works
· Experiments with a Van de Graaff generator

Class practicals:
· Investigate how insulating materials can be charged by friction.


	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 84–88 

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 14–16 (optional for Student work 2)

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 21: Static charges 

Van de Graaff generator – the basics teacher sheet

Forces due to electric charges teacher sheet

How the Van de Graaff generator works teacher sheet

Experiments with a Van de Graaff generator
	Analysis
Interpretation
Executive function Adaptability
	Critical thinking Problem solving
Interpretation
Executive function
Personal and social responsibility

	
	Topic 2: Electricity
d) Electric charge

Lesson title:
Explaining Electrostatic Effects

	Students will be able to: 

2.24P explain that positive and negative electrostatic charges are produced on materials by the loss and gain of electrons.

2.25P know that there are forces of attraction between unlike charges and forces of repulsion between like charges.

2.26P explain electrostatic phenomena in terms of the movement of electrons.

	Activities: 
· Create a storyboard for what happens to electrostatically charge a rod, showing electron movements. 
· Range of different materials that are rubbed against balloon – students predict which one will generate more static electricity and why (idea of friction)

Demonstrations: 
· Balloons and Static electricity simulation
· Static shock simulation
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 84–88

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 22: Explaining Electrostatic Effects

Balloons and Static Electricity

Static shock simulation

	Analysis
Interpretation
Executive function 
	Critical thinking Problem solving
Interpretation
Executive function
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	Topic 2: Electricity
d) Electric charge

Lesson title:
The dangers and uses of static electricity
	Students will be able to: 

2.27P explain the potential dangers of electrostatic charges, e.g., when fuelling aircraft and tankers.

2.28P explain some uses of electrostatic charges, e.g., in photocopiers and inkjet printers.
	Activities:
· Research into dangers of electrostatic charges, e.g. when refuelling aircraft and tankers.
· Students split into groups and provided with information about a particular use and must prepare a presentation to show the class. 
· Range of questions worth a number of points, and students have to find the correct answer to collect the most points. 

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 89–92

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 23: The dangers of static electricity

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 24: The uses of static electricity
	Analysis
Interpretation
Executive function 
Adaptability
	Critical thinking Problem solving
Interpretation
Executive function
Personal and social responsibility


	
	
	Consolidation
	Activities: 
· Review keywords relating to the previous topics.
· Multiple-choice questions to review prior knowledge. 
· Re-teach previously identified challenging topics, anticipating where errors/misconceptions arise. 
· Modelling how to answer questions.
· Students mark exemplar work using mark schemes. 
	Relevant textbook pages from topics assessed.
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	Assessment 
	Activities:
· Students complete assessment using exam questions related to topics.
	Examwizard for access to exam questions. 
	
	

	
	
	Feedback
	Activities:
· Identify misconceptions through marking and re-teach.
· Use new models/examples in re-teach.
· What went well/even better if examples of student work and improve.
· Multiple choice questions based on re-teach.
· Students re-attempt same/similar questions to check for progress and asses using mark schemes.
	Relevant textbook pages from topics assessed.
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	Topic 3: Energy resources and energy transfers
a) Units
b) Energy transfers

Lesson title:
Energy stores and pathways
	Students will be able to: 

3.1 use the following units: kilogram (kg), joule (J), metre (m), metre/second (m/s), metre/second² (m/s²), newton (N), second (s), watt (W).

3.2 describe energy transfers involving energy stores:
· energy stores: chemical, kinetic, gravitational, elastic, thermal, magnetic,
electrostatic, nuclear
· energy transfers: mechanically, electrically, by heating, by radiation (light and sound)

3.3 use the principle of conservation of energy.

	Activities:
· Discuss the energy transfers taking place with the use of various household devices, e.g. iron, television, microwave oven, including the energy stores involved as well as type of transfer.

Demonstrations: 
· Energy forms and changes simulation
· Energy Skate park simulation
· Use an energy circus, showing different forms of energy being used by different devices (clockwork toys, candle, electric circuits driving bulb and motor, signal generator and speaker, microphone and CRO, bicycle dynamo, solar powered device, mass on spring, balloon to be blown up and released, etc.).
· Sound and light: energy carriers
· Storing energy gravitationally 
· Investigating energy transfers in a pendulum
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 132–135, p. 137 

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 10: Energy stores and pathways

Energy Forms and Changes simulation 

Energy skate park simulation

Sound and light: energy carriers teacher sheet

Storing energy gravitationally teacher sheet

Investigating energy transfers in a pendulum teacher sheet
	Problem solving
Adaptive learning
Adaptability
	Critical thinking Problem solving
Reasoning
Interpretation
Adaptive learning
Executive function

	
	Topic 3: Energy resources and energy transfers
a) Units
b) Energy transfers

Lesson title:
Conservation of energy and efficiency 
	Students will be able to: 

3.1 use the following units: kilogram (kg), joule (J), metre (m), metre/second (m/s), metre/second² (m/s²), newton (N), second (s), watt (W).

3.3 use the principle of conservation of energy.

3.4 know and use the relationship:



3.5 describe a variety of everyday and scientific devices and situations, explaining transfer of the input energy in terms of the above relationship, including their representation by Sankey diagrams.

	Activities:
· Research the efficiency of different electric devices including light bulbs.
· Carry out an energy audit of the school.
· Draw Sankey diagrams for various household devices.
· Carry out a range of calculations, including rearranging formulae and converting units.

Demonstrations: 
· Massive pendulum
· Energy skate park simulation 
· Pendulum simulation 

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 135–138

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 11: Conservation of energy and efficiency

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 12: Sankey diagrams and energy transfers

Massive pendulum teacher sheet

Energy skate park simulation

Pendulum simulation
	Problem solving
Adaptive learning
Adaptability
	Critical thinking Problem solving
Reasoning
Interpretation
Adaptive learning
Executive function
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	Topic 3: Energy resources and energy transfers
b) Energy transfers

Lesson title: 
Conduction
	Students will be able to: 

3.6 describe how energy transfer may take place by conduction, convection, and radiation.

3.9 practical: investigate thermal energy transfer by conduction, convection, and radiation.

	Activities:
· Storyboard images showing particles in a solid being heated over time, and students have to explain what is happening.

Demonstrations: 
· Comparing the thermal conductivities of different materials
· Thermal conductivity: metal vs plastic

Class practicals: 
· Investigate thermal energy transfer by conduction, convection, and radiation.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 139 to 140

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 30–31

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 85: Conduction

Comparing the thermal conductivities of different materials teacher sheet

Thermal conductivity: metal vs plastic teacher sheet
	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Decision making
Executive function

	
	Topic 3: Energy resources and energy transfers
b) Energy transfers

Lesson title: 
Convection currents
	Students will be able to: 

3.6 describe how energy transfer may take place by conduction, convection, and radiation.

3.7 explain the role of convection in everyday phenomena.

3.9 practical: investigate thermal energy transfer by conduction, convection, and radiation.

	Activities:
· Storyboard images showing convection currents over time, and students have to explain what is happening.
· Research everyday applications of convection currents e.g. heating a room from a radiator; movement of tectonic plates

Demonstrations:
· Convection currents in a beaker of liquid
· Mixing hot and cold water

Class practicals: 
· Investigate thermal energy transfer by conduction, convection, and radiation.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 140–142

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 32–33

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 86: Convection currents 

Convection currents in a beaker of liquid

Mixing hot and cold water teacher sheet
	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Decision making
Executive function
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	Topic 3: Energy resources and energy transfers
b) Energy transfers 

Lesson title: 
Radiation
	Students will be able to: 

3.6 describe how energy transfer may take place by conduction, convection, and radiation.

3.8 explain how emission and absorption of radiation are related to surface and temperature.

3.9 practical: investigate thermal energy transfer by conduction, convection, and radiation.



	Activities:
· Predict which surface will get hotter based on its surface and explain why.
· Compare heat loss from dull matt and shiny silver surfaces, by plotting a cooling curve for each, using data from a practical or provided data.

Class practicals: 
· Investigate thermal energy transfer by conduction, convection, and radiation.
· Absorbing radiation with different surfaces

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 142–143

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 34–36

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 87: Radiation

Practical video
Practical teacher sheet
Practical student sheet

Absorbing radiation with different surfaces teacher sheet
	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Decision making
Executive function

	
	Topic 3: Energy resources and energy transfers
b) Energy transfers 

Lesson title: 
Reducing unwanted energy transfer
	Students will be able to: 

3.6 describe how energy transfer may take place by conduction, convection, and radiation.

3.7 explain the role of convection in everyday phenomena.

3.10 explain ways of reducing energy transfer, such as insulation.

	Activities:
· Design a beaker to keep a hot drink hot or cold drink cold, reducing heat transfer by all three methods.
· Students to research the reduction of energy loss from homes, to include roof insulation, cavity wall insulation, double glazing, draught excluders and carpets.
· Discuss reduction of heat loss in animals, e.g. fur/feathers.

Class practicals: 
· Compare the heat loss from boiling tubes with different insulation.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 145–147

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 88: Reducing unwanted energy transfer 


	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Decision making
Executive function
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	Topic 3: Energy resources and energy transfers
c) Work and power

Lesson title:
Work and energy transfer
	Students will be able to: 

3.11 know and use the relationship between work, force and distance moved in the direction of the force:





3.12 know that work done is equal to energy transferred.

3.13 know and use the relationship:





	Activities:
· Complete calculations for W = F x d and GPE = m x g x h, including rearranging formulae and converting units.
· For a range of scenarios, identify which objects have more gravitational potential energy and justify.
· Calculate work done in lifting masses and show that this is equivalent to GPE gained.

Demonstrations:
· Using an electric motor to raise a load.

Class practicals: 
· Jobs needing food or fuel
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 150–153

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 89: Work and energy transfer

Using an electric motor to raise a load teacher sheet

Jobs needing food or fuel teacher sheet
	Executive function
Adaptability
	Problem solving
Executive function
Creativity

	
	Topic 3: Energy resources and energy transfers
a) Units
c) Work and power 

Lesson title:
Kinetic energy
	Students will be able to: 

3.1 use the following units: kilogram (kg), joule (J), metre (m), metre/second (m/s), metre/second² (m/s²), newton (N), second (s), watt (W).

3.14 know and use the relationship:





3.15 understand how conservation of energy produces a link between gravitational potential energy, kinetic energy, and work.
	Activities:
· Complete calculations for KE = ½ x m x v², including rearranging formulae and converting units.
· For a range of scenarios, identify which objects have more kinetic energy and justify.

Demonstration: 
· Energy skate park simulation 
· Investigate the loss of GPE of a bouncing ball, noting maximum height of ball following each bounce.
 
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 153–155

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 90: Kinetic energy

Energy Skate Park simulation


	Executive function
Adaptability
	Executive function
Problem solving
Creativity
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	Topic 3: Energy resources and energy transfers
a) Units
c) Work and power 

Lesson title:
Power
	Students will be able to: 

3.1 use the following units: kilogram (kg), joule (J), metre (m), metre/second (m/s), metre/second² (m/s²), newton (N), second (s), watt (W).

3.11 know and use the relationship between work, force and distance moved in the direction of the force:






3.14 know and use the relationship:





3.16 describe power as the rate of transfer of energy or the rate of doing work.

3.17 use the relationship between power, work done (energy transferred) and time taken:



 

	Activities:
· Complete calculations for P = W/t, including rearranging formulae and converting units.
· For a range of scenarios, identify where more power is generated, using multiple equations, and justify.

Class practicals:
· Student power
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 155–156 and 63–65

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 91: Power

Student power teacher sheet

	Executive function
Adaptability
	Executive function
Problem solving
Creativity

	
	Topic 3: Energy resources and energy transfers
d) Energy resources and electricity generation

Lesson title: 
Energy resources
	Students will be able to: 

3.18P describe the energy transfers involved in generating electricity using:
· wind
· water
· geothermal resources
· solar heating systems
· solar cells
· fossil fuels
· nuclear power

3.19P describe the advantages and disadvantages of methods of large-scale electricity production from various renewable and non-renewable resources.
	Activities:
· Comparison table of different energy resources, including if its renewable/non-renewable; how it works; associated energy transfers; advantages and disadvantages – students to research or provide information posters for them to gather information from.
· Split students into groups and each group makes a presentation to explain a type of electricity generation.
· Research and list advantages and disadvantages of different renewable and non-renewable resources, in terms of cost, pollution, time to replace renewables and response time.
· Different locations (e.g. population living on an island; or in the desert; or on the coast) and students have to suggest the energy resource that should be built here and justify. 
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 158–161 and pp. 165–166

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 110: Energy Resources 1 

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 111: Energy Resources 2

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 112: Energy Resources 3
 
	Interpretation
Adaptability Personal and social responsibility

	Critical thinking Problem solving
Problem solving
Analysis
Interpretation
Decision making
Personal and social responsibility
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	Topic 4: Solids, liquids and gases: Part 1
a) Units
b) Density and pressure

Lesson title:
Density
	Students will be able to: 

4.1 use the following units: degrees Celsius (°C), kelvin (K), joule (J), kilogram (kg), kilogram/metre3 (kg/m3), metre (m), metre2 (m2 ), metre3 (m3), metre/second (m/s), metre/second2 (m/s2), newton (N), pascal (Pa).

4.2 use the following unit: joules/kilogram degree Celsius (J/kg °C)

4.3 know and use the relationship between density, mass and volume:





4.4 practical: investigate density using direct measurements of mass and volume.
	Activities:
· Carry out a range of calculations for p = m/v, including rearranging formulae and converting units.

Demonstration: 
· Carefully place syrup, then water and then oil into a tall cylinder.  The oil floats on the water, which floats on the syrup. By lowering different materials into the cylinder, their densities can be compared to the different liquids.
· Density simulation

Class practicals: 
· Investigate density using direct measurements of mass and volume.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 173–175

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 37–40

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 37: Density 

Density simulation 

Practical video
Practical teacher sheet
Practical student sheet


	Problem solving
Executive function Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Decision making
Executive function

	
	Topic 4: Solids, liquids and gases: Part 1
a) Units
b) Density and pressure

Lesson title:
Density and pressure
	Students will be able to: 

4.1 use the following units: degrees Celsius (°C), kelvin (K), joule (J), kilogram (kg), kilogram/metre3 (kg/m3), metre (m), metre2 (m2 ), metre3 (m3), metre/second (m/s), metre/second2 (m/s2), newton (N), pascal (Pa).

4.3 know and use the relationship between density, mass and volume:





4.5 know and use the relationship between pressure, force and area:







	Activities:
· Carry out a range of calculations for p = F/A, including rearranging formulae and converting units.
· For a range of scenarios, consider if large/small area affects pressure, e.g. carrying a carrier bag, carrying a parcel by string, nails/drawing pins being pushed into walls, using snow shoes, using large tyres on tractor.
· Explain why damage to a wooden floor can be greater from stiletto heels than from an elephant. 

Demonstrations: 
· Brick in sand on the larger face, then create another imprint in the same while resting on different faces – what do students notice about the depth of the imprint? 

Class practicals: 
· Find area of shoes using graph paper and weight (converted into Newtons) to determine the pressure exerted on the floor by each student. 
· Pressure and force
· Measuring the density of regular solid shapes
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 173–176 

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 38: Density and pressure

Pressure and force teacher sheet

Measuring the density of regular solid shapes teacher sheet

	Executive function Adaptability
	Critical thinking Problem solving
Interpretation Executive function
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	Topic 4: Solids, liquids and gases: Part 1
c) Change of state

Lesson title:
The particle model

	Students will be able to: 

4.8P explain why heating a system will change the energy stored within the system and raise its temperature or produce changes of state.

4.9P describe the changes that occur when a solid melts to form a liquid, and when a liquid evaporates or boils to form a gas.
	Activities:
· Students sort a range of objects/material into groups of solids, liquids and gases. 
· Draw and label diagrams of a solid, liquid and gas.
· Compare solids, liquids and gases in terms of particle arrangement and properties.

Demonstrations: 
· States of matter simulation
· Expansion of freezing water
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 181–183

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 39:  The particle model

States of Matter simulation

Expansion of freezing water teacher sheet
	Executive function Adaptability
	Problem solving
Analysis
Reasoning
Executive function

	
	Topic 4: Solids, liquids and gases: Part 1
c) Change of state

Lesson title:
Changing state

	Students will be able to:

4.8P explain why heating a system will change the energy stored within the system and raise its temperature or produce changes of state.

4.9P describe the changes that occur when a solid melts to form a liquid, and when a liquid evaporates or boils to form a gas.

4.10P describe the arrangement and motion of particles in solids, liquids and gases.

4.11P practical: obtain a temperature-time graph to show the constant temperature during changes of state.
	Activities: 
· Triangle with states of arrows between them, and students are to name the process involved in the state change; if heat is added or taken away; and what happens to the motion of particles.
· Provide data for students to plot cooling curve for ethanamide or other safe substance, noting flat region of curve to determine melting temperature.  
· Explain what will happen to melting/freezing/boiling point if the liquid is impure.
· Plot heating curve for ice using electrical heater.

Demonstrations: 
· States of matter simulation

Class practicals:
· Obtain a temperature-time graph to show the constant temperature during changes of state.
· Examples of change of phase
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 186–187

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 54–56

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 40: Changing state 

States of Matter simulation

Practical video
Practical teacher sheet
Practical student sheet

Examples of change of phase teacher sheet
	Executive function Adaptability
	Problem solving
Analysis
Reasoning
Executive function
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	Topic 4: Solids, liquids and gases: Part 1
a) Units
b) Density and pressure

Lesson title:
Pressure in fluids

	Students will be able to: 

4.1 use the following units: degrees Celsius (°C), kelvin (K), joule (J), kilogram (kg), kilogram/metre3 (kg/m3), metre (m), metre2 (m2 ), metre3 (m3), metre/second (m/s), metre/second2 (m/s2), newton (N), pascal (Pa).

4.6 understand that the pressure at a point in a gas or liquid which is at rest acts equally in all directions

4.7 know and use the relationship for pressure difference:






	Activities:
· Carry out a range of calculations for p = h x p x g, including rearranging formulae and converting units.
· Range of scenarios/diagrams and students have to identify where the pressure is higher, and explain e.g. at the bottom of a swimming pool vs at the top. 

Demonstrations:
· Under pressure liquid pressure simulation 
· Stab holes in a plastic carrier bag and fill with water, to show water leaving in all directions.

Class practicals: 
· Investigating the pressures of a water column.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 176–179

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 41:  Pressure in fluids

[Note that the teaching hub lesson addresses spec point 5.15 which is not assessed in Unit 1]

Under Pressure liquid pressure simulation

Investigating the pressures of a water column teacher sheet

	Executive function Adaptability
	Critical thinking Problem solving
Interpretation Executive function

	
	Topic 4: Solids, liquids and gases: Part 1
a) Units
c) change of state

Lesson title:
Specific heat capacity
	Students will be able to: 

4.1 use the following units: degrees Celsius (°C), kelvin (K), joule (J), kilogram (kg), kilogram/metre3 (kg/m3), metre (m), metre2 (m2 ), metre3 (m3), metre/second (m/s), metre/second2 (m/s2), newton (N), pascal (Pa).

4.2 use the following unit: joules/kilogram degree Celsius (J/kg °C)

4.12P know that specific heat capacity is the energy required to change the
temperature of an object by one degree Celsius per kilogram of mass (J/kg °C)

4.13P use the equation:






4.14P practical: investigate the specific heat capacity of materials including water and some solids and obtain a temperature time graph to show the constant temperature during a change of state.
	Activities:
· Carry out a range of calculations for ΔQ = m x c x Δ, including rearranging formulae and converting units.
· Discuss non-linear shape of temperature- time graph for class practical.
· Discuss use of water as a coolant or in central heating systems.
· Evaluate the use of concrete in storage heaters, including why is concrete used and what are the problems associated with the use of concrete.

Class practicals:
· Investigate the specific heat capacity of materials including water and some solids and obtain a temperature time graph to show the constant temperature during a change of state.


	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 183–186

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 41–43

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 92: Specific Heat Capacity

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 93: Specific heat capacity investigation

Practical video
Practical teacher sheet
Practical student sheet
	Executive function Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
executive function
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	Consolidation
	Activities: 
· Review keywords relating to the previous topics.
· Multiple-choice questions to review prior knowledge. 
· Re-teach previously identified challenging topics, anticipating where errors/misconceptions arise. 
· Modelling how to answer questions.
· Students mark exemplar work using mark schemes. 
	Relevant textbook pages from topics assessed.
	
	

	
	
	Assessment 
	Activities:
· Students complete assessment using exam questions related to topics.
	Examwizard for access to exam questions. 
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	Feedback
	Activities:
· Identify misconceptions through marking and re-teach.
· Use new models/examples in re-teach.
· What went well/even better if examples of student work and improve.
· Multiple choice questions based on re-teach.
· Students re-attempt same/similar questions to check for progress and asses using mark schemes.
	Relevant textbook pages from topics assessed.
	
	

	
	These lessons are allocated for revision and exam time but can also be used flexibly if you want to spend more time on certain topics or embed more frequent assessments throughout the year.
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	Topic 5: Waves
a) Units
b) Properties of waves

Lesson title: 
Properties of waves

	Students will be able to: 

5.1 use the following units: degree (o), hertz (Hz), metre (m), metre/second (m/s), second (s).

5.2 explain the difference between longitudinal and transverse waves.

5.3 know the definitions of amplitude, wavefront, frequency, wavelength, and period of a wave.

5.4 know that waves transfer energy and information without transferring matter.


	Activities:
· Pupils label a diagram of a transvers and longitudinal wave.
· Match keywords to their definitions. 
· Compare transverse and longitudinal waves using venn diagram.

Demonstrations: 
· Pulses and continuous waves with a slinky spring
· Waves along a line of students
· Transverse waves along a rope

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 97–99 

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 27: Properties of waves 

Pulses and continuous waves with a slinky spring teacher sheet

Waves along a line of students teacher sheet 

Transverse waves along a rope teacher sheet
	Adaptive learning Adaptability
	Problem solving
Adaptive learning


	
	Topic 5: Waves
a) Units
b) Properties of waves

Lesson title: 
Wave speeds

	Students will be able to: 

5.1 use the following units: degree (o), hertz (Hz), metre (m), metre/second (m/s), second (s).

5.3 know the definitions of amplitude, wavefront, frequency, wavelength, and period of a wave.

5.5 know and use the relationship between the speed, frequency and wavelength of a wave: 





5.6 use the relationship between frequency and time period: 





5.7 use the above relationships in different contexts including sound waves and electromagnetic waves.
	Activities:
· Complete examples including calculations involving f = 1/T and v = f x λ, including rearranging formulae and converting units.
· Provide exams of waves e.g. different sound waves, and students are to carry out measurements and use the calculations to determine wave speed, frequency, time period etc.

Demonstrations: 
· Virtual ripple tank simulation
· Waves on a string simulation

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 99–101

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 28: Wave speeds

Virtual ripple tank simulation

Waves on a string simulation


	Adaptive learning Adaptability
	Problem solving
Adaptive learning
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	Topic 5: Waves
b) Properties of waves
d) Light and sound

Lesson title:
Reflection of light

	Students will be able to: 

5.9 explain that all waves can be reflected and refracted.

5.14 know that light waves are transverse waves which can be reflected, refracted.

5.15 use the law of reflection (the angle of incidence equals the angle of reflection).

5.16 draw ray diagrams to illustrate reflection and refraction.
	Activities:
· Complete examples involving ray diagrams and reflection, e.g. formation of an image in a plane mirror, comparison of rays passing through the centre of and at the extreme edges of a lens.
· Plot graph of angle of reflection against angle of incidence.

Demonstrations: 
· Geometric Optics: Basics simulation
· Particle model of reflection
· Reflecting a ray of light and a rubber ball

Class practicals: 
· Use a plane mirror and ray box to measure a number of angles of incidence and corresponding angles of reflection. 
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 102–103

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 29: Investigating reflection 

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 30: Images in mirrors 

Geometric Optics: Basics simulation

Particle model of reflection teacher sheet

Reflecting a ray of light and a rubber ball teacher sheet
	Problem solving
Interpretation
Executive function Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Executive function
Creativity

	
	Topic 5: Waves
b) Properties of waves
d) Light and sound

Lesson title:
Refraction of light

	Students will be able to:

5.9 explain that all waves can be reflected and refracted.

5.14 know that light waves are transverse waves which can be reflected, refracted.

5.16 draw ray diagrams to illustrate reflection and refraction.

5.17 practical: investigate the refraction of light, using rectangular blocks, semi-circular blocks and triangular prisms


	Activities:
· Complete examples involving ray diagrams and refractions, e.g. refraction through a glass block.
· Explain why waves change direction in refraction when they enter a different medium. 

Demonstrations: 
· Straw in water – why does it look strange?
· Bending light simulation

Class practicals: 
· Investigate the refraction of light, using rectangular blocks, semi-circular blocks and triangular prisms. 

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 115–117

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 17–20

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 78: Introducing refraction 

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 81: Refraction of light 

Bending light simulation 

Investigate the refraction of light, using rectangular blocks, semi-circular blocks and triangular prisms teacher support
	Executive function
Adaptability
	Problem solving
Analysis
Reasoning
Decision making
executive function
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	Topic 5: Waves
d) Light and sound

Lesson title:
Refractive index

	Students will be able to:

5.18 know and use the relationship between refractive index, angle of incidence and angle of refraction:



5.19 practical: investigate the refractive index of glass, using a glass block.
	Activities:
· Complete examples including calculations involving n = sin i/sin r.
· Plot a graph of sin (angle of incidence) against sin (angle of refraction) to obtain value of gradient (refractive index).

Demonstrations: 
· Demonstrate apparent depth of an ink spot seen through a measuring cylinder of water, apparent bending of a pencil in beaker of water.  
· Immersion of Pyrex into suitable oil/glycerol to show apparent ‘disappearance’ due to equal refractive indices.

Class practicals: 
· Investigate the refractive index of glass, using a glass block.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 115–116

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 21–24

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 82: Refractive index

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 83: Investigating refractive index

Practical video
Practical teacher sheet
Practical student sheet
	Executive function
Adaptability
	Problem solving
Analysis
Reasoning
Decision making
executive function

	
	Topic 5: Waves
d) Light and sound

Lesson title:
Total internal reflection
	Students will be able to: 

5.20 describe the role of total internal reflection in transmitting information along optical fibres and in prisms.

5.21 explain the meaning of critical angle c

5.22 know and use the relationship between critical angle and refractive index:


	Activities:
· Complete examples including calculations involving sin c = 1/n.
· Investigate the critical angle for Perspex/air or glass/air or water/air boundary.
· Research jewellery cuts.
· Explain the importance of refraction in communication. 

Demonstrations: 
· Refraction in a tank of water

Class practical: 
· Use semicircular blocks to determine critical angle and refractive index.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 117–121

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 4 / Lesson 84: Total internal reflection

Refraction in a tank of water teacher sheet

Use semicircular blocks to determine critical angle and refractive index teacher sheet
	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Executive function
Creativity
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	Topic 5: Waves
c) The electromagnetic spectrum

Lesson title: 
The electromagnetic spectrum – long wavelengths

	Students will be able to: 

5.10 know that light is part of a continuous electromagnetic spectrum which includes radio, microwave, infrared, visible, ultraviolet, X-ray and gamma ray radiations and that all these waves travel at the same speed in free space.

5.11 know the order of the electromagnetic spectrum in terms of decreasing wavelength and increasing frequency, including the colours of the visible spectrum.

5.12 explain some of the uses of electromagnetic radiations, including:
· radio waves: broadcasting and communications
· microwaves: cooking and satellite transmissions
· infrared: heaters and night vision equipment

5.13 explain the detrimental effects of excessive exposure of the human body to electromagnetic waves, including:
· microwaves: internal heating of body tissue
· infrared: skin burns
and describe simple protective measures against the risks.
	Activities:
· Students to complete table of EM waves, considering wavelength, frequency, uses, dangers and protective measures using posters displayed around the room.
· Students to prepare a and present presentation on a particular EM wave. 
· Match properties/facts to the correct EM wave.
· Arrange the waves in order of increasing wavelength or increasing frequency. 

Demonstrations: 
· Introducing waves
· Beyond the visible spectrum
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 106–109

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 31:  The electromagnetic spectrum – long wavelengths

Introducing waves teacher sheet

Beyond the visible spectrum teacher sheet
	Adaptability Personal and social responsibility

	Problem solving
Decision making
Creativity
Personal and social responsibility

	
	Topic 5: Waves
c) The electromagnetic spectrum

Lesson title: 
The electromagnetic spectrum – short wavelengths

	Students will be able to: 

5.10 know that light is part of a continuous electromagnetic spectrum which includes radio, microwave, infrared, visible, ultraviolet, X-ray and gamma ray radiations and that all these waves travel at the same speed in free space.

5.11 know the order of the electromagnetic spectrum in terms of decreasing wavelength and increasing frequency, including the colours of the visible spectrum.

5.12 explain some of the uses of electromagnetic radiations, including:
· visible light: optical fibres and photography
· ultraviolet: fluorescent lamps
· X-rays: observing the internal structure of objects and materials, including for medical applications
· gamma rays: sterilising food and medical equipment

5.13 explain the detrimental effects of excessive exposure of the human body to electromagnetic waves, including:
· ultraviolet: damage to surface cells and blindness
· gamma rays: cancer, mutation
and describe simple protective measures against the risks.
	Activities:
· Students to complete table of EM waves, considering wavelength, frequency, uses, dangers and protective measures using posters displayed around the room.
· Students to prepare a and present presentation on a particular EM wave. 
· Match properties/facts to the correct EM wave.
· Arrange the waves in order of increasing wavelength or increasing frequency. 
· Investigate the areas beyond the visible spectrum, such as the work of Herschel and Ritter in discovering IR and UV respectively.
· Investigate the absorption of light by translucent materials in order to simulate X-ray absorption.

Demonstrations
· Infra-red and ultraviolet radiation
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 110–112.

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 32:  The electromagnetic spectrum – short wavelengths

Infra-red and ultraviolet radiation teacher sheet
	Adaptability Personal and social responsibility

	Problem solving
Decision making
Creativity
Personal and social responsibility
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	Topic 5: Waves
d) Light and sound

Lesson title: 
Investigating the speed of sound in air
	Students will be able to: 

5.23 know that sound waves are longitudinal waves and how they can be reflected and refracted.

5.25P practical: investigate the speed of sound in air.
	Activities:
· Draw and label diagrams to summarise the reflection of sound. 
· Complete examples including calculations of the type required to work out the speed of sound.

Demonstrations: 
· Sound simulation
· Use evacuated bell jar to show that sound needs a medium to travel through.
· Demonstrate the reflection of sound with cardboard tubes and a quiet source such as a ticking watch.

Class practicals: 
· Investigate the speed of sound in air.
· Measuring the speed of sound using echoes
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 124–125

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 25–26

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 33:  Investigating the speed of sound in air

Sound simulation

Investigate the speed of sound in air teacher support

Measuring the speed of sound using echoes teacher sheet
	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Decision making
Executive function

	
	Topic 5: Waves
d) Light and sound

Lesson title: 
Sound pitch and volume
	Students will be able to: 

5.24P understand that the frequency range for human hearing is 20 Hz – 20 000 Hz.

5.26P understand how an oscilloscope and microphone can be used to display a sound wave

5.27P practical: investigate the frequency of a sound wave using an oscilloscope

5.28P understand how the pitch of a sound relates to the frequency of vibration of the source

5.29P understand how the loudness of a sound relates to the amplitude of vibration of the source.

	Activities:
· Identify diagrams showing waves with different properties e.g. high pitch vs low pitch
· Compare different sound wave forms (loudest, quietest, highest pitch, etc.).

Demonstrations: 
· Waves Intro simulation 
· Sound simulation
· Use musical instruments to demonstrate the loudness, quality and pitch of the sound produced.

Class practicals:
· Investigate the frequency of a sound wave using an oscilloscope
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 126–127

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 25–26

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 34:  Sound pitch and volume

Waves intro simulation 

Sound simulation

Investigate the frequency of a sound wave using an oscilloscope teacher support
	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Decision making
Executive function
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	Topic 5: Waves
b) Properties of waves

Lesson title:
The doppler effect

	Students will be able to: 

5.8 explain why there is a change in the observed frequency and wavelength of a wave when its source is moving relative to an observer, and that this is known as the Doppler effect.

	Activities:
· Storyboard for what happens during the Doppler effect.
· Draw wave fronts for a high frequency wave and for a low frequency wave on the board. 
· Ask students to think about the car moving and try to come up with a theory as to why the pitch sounds higher as the car approaches and lower as it drives away.

Demonstrations: 
· Sound simulation
· Doppler effect simulation
· Bang a tuning fork and then swing it around your head.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: p. 104

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 35: The doppler effect

Sound simulation

Doppler effect simulation

	Executive function
Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Decision making
Executive function

	
	Topic 4: Solids, liquids and gases: Part 1
a) Units

Topic 6: Solids, liquids and gases: Part 2
d) Ideal gas molecules 

Lesson title:
Temperature in Kelvin

	Students will be able to: 

4.1 use the following units: degrees Celsius (°C), kelvin (K), joule (J), kilogram (kg), kilogram/metre3 (kg/m3), metre (m), metre2 (m2 ), metre3 (m3), metre/second (m/s), metre/second2 (m/s2), newton (N), pascal (Pa).

6.1 explain how molecules in a gas have a random motion and that they exert a force and hence a pressure on the walls of the container.

6.2 understand why there is an absolute zero of temperature which is – 273°C

6.3 describe the Kelvin scale of temperature and be able to convert between the Kelvin and Celsius scales.

6.4 understand why an increase in temperature results in an increase in the average speed of gas molecules.

6.5 know that the Kelvin temperature of the gas is proportional to the average kinetic energy of its molecules.
	Activities:
· When given kinetic energy of molecules, predict the Kelvin temperature (or vice versa).

Demonstrations: 
· Gas properties simulation
· Gas pressure rises with temperature

Class practicals:
· Variation of gas pressure with temperature
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 189–192

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 95: Temperature in Kelvin 

Note: The teaching hub lesson does not address 6.1 and can be found in the Pressure in Fluids lesson. 

Gas properties simulation

Gas pressure rises with temperature teacher sheet

Variation of gas pressure with temperature teacher sheet
	Problem solving
Executive function Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Decision making
Executive function
Interpretation
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	Topic 6: Solids, liquids and gases: Part 2
d) Ideal gas molecules

Lesson title:
Boyles Law

	Students will be able to: 

6.8 use the relationship between the pressure and volume of a fixed mass of gas at constant temperature:




	Activities:
· Complete calculations for p1 x V1 = p2 x V2, including converting units and rearranging formula.
· Graph-plotting exercise with data provided to investigate the volume and pressure relationship for a gas.

Demonstrations: 
· Gases Intro simulation
· Show increase in volume of a balloon or marshmallows in a bell jar, as the jar is evacuated and the pressure is reduced.

Class practical: 
· Gas pressure: forces required to compress and expand
· Why does reducing volume increase pressure?
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 187–189

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 96: Boyles law

Gases Intro simulation 

Gas pressure: forces required to compress and expand teacher sheet

Why does reducing volume increase pressure? Teacher sheet
	Executive function Adaptability
	Problem solving
Interpretation
Creativity 
Analysis
Reasoning
Executive function

	
	Topic 4: Solids, liquids and gases: Part 1
a) Units

Topic 6: Solids, liquids and gases: Part 2
d) Ideal gas molecules 

Lesson title: 
The pressure law
	Students will be able to: 

4.1 use the following units: degrees Celsius (°C), kelvin (K), joule (J), kilogram (kg), kilogram/metre3 (kg/m3), metre (m), metre2 (m2 ), metre3 (m3), metre/second (m/s), metre/second2 (m/s2), newton (N), pascal (Pa).

6.6 explain, for a fixed mass of gas, the qualitative relationship between
Pressure and volume at constant temperature, pressure and Kelvin temperature for a gas at constant volume

6.7 use the relationship between the pressure and Kelvin temperature of a fixed mass of gas at constant volume:


	Activities:
· Complete calculations for p1/T1= p2/T2, including converting units and rearranging formula.
· Graph-plotting exercise with data provided to investigate the temperature and volume relationship for a gas.

Demonstrations: 
· Gases Intro simulation
· Boiled egg sucked into a bottle as temperature of air in bottle is decreased.
· Gas pressure rises with temperature.

Class practicals: 
· Variation of gas pressure with temperature
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 187–192

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 97: The pressure law 

Gases Intro simulation 

Gas pressure rises with temperature teacher sheet

Variation of gas pressure with temperature teacher sheet

	Executive function Adaptability
	Problem solving
Interpretation
Creativity 
Analysis
Reasoning
Executive function
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	Consolidation
	Activities: 
· Review keywords relating to the previous topics.
· Multiple-choice questions to review prior knowledge. 
· Re-teach previously identified challenging topics, anticipating where errors/misconceptions arise. 
· Modelling how to answer questions.
· Students mark exemplar work using mark schemes. 
	Relevant textbook pages from topics assessed.
	
	

	
	
	Assessment 
	Activities:
· Students complete assessment using exam questions related to topics.
	Examwizard for access to exam questions. 
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	Feedback
	Activities:
· Identify misconceptions through marking and re-teach.
· Use new models/examples in re-teach.
· What went well/even better if examples of student work and improve.
· Multiple choice questions based on re-teach.
· Students re-attempt same/similar questions to check for progress and asses using mark schemes.
	Relevant textbook pages from topics assessed.
	
	

	
	Topic 7: Magnetism and electromagnetism
b) Magnetism

Lesson title: 
Magnetism

	Students will be able to: 

7.2 know that magnets repel and attract other magnets and attract magnetic substances.

7.3 describe the properties of magnetically hard and soft materials.

7.5 know that magnetism is induced in some materials when they are placed in a magnetic field.



	Activities:
· For a range of scenarios, students predict if magnets will attract or repel and explain how they know.
· Compare magnetically hard and magnetically soft materials.
· Explain how magnetism can be induced and research examples of where this is used.

Demonstrations: 
· Magnets and electromagnets simulation
· Show magnetic repulsion/attraction between magnets.

Class practicals: 
· Play with magnets
· Experiments with magnets
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 197–198

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 42: Magnetism 

Magnets and Electromagnets simulation

Play with magnets teacher sheet

Experiments with magnets teacher sheet
	Executive function Adaptability
	Problem solving
Interpretation
Executive function
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	Topic 7: Magnetism and electromagnetism
b) Magnetism

Lesson title: 
Magnetic fields

	Students will be able to: 

7.4 understand the term ‘magnetic field line’.

7.6 practical: investigate the magnetic field pattern for a permanent bar magnet and that between two bar magnets.

7.7 describe how to use two permanent magnets to produce a uniform magnetic field pattern.

	Activities:
· Draw magnetic field lines around bar magnets.

Class practicals: 
· Investigate the magnetic field pattern for a permanent bar magnet and that between two bar magnets.
· Magnetic fields due to arrangements of magnets
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 199–201

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 44–47

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 43: Magnetic fields

Investigate the magnetic field pattern for a permanent bar magnet and that between two bar magnets teacher support

Magnetic fields due to arrangements of magnets teacher sheet
	Executive function Adaptability
	Problem solving
Interpretation
Executive function

	
	Topic 7: Magnetism and electromagnetism
c) Electromagnetism

Lesson title: 
Magnetic fields around current-carrying wires


	Students will be able to: 

7.8 know that an electric current in a conductor produces a magnetic field around it.

7.9P describe the construction of electromagnets.

7.10P draw magnetic field patterns for a straight wire, a flat circular coil, and a solenoid when each is carrying a current.


	Activities:
· From a range of scenarios, predict which electromagnet will be the strongest (e.g. one with more coils vs one with less) and justify. 
· Discuss the benefits of electromagnets over permanent magnets.
· Complete examples showing the direction of movement of conductors in different magnetic fields.

Demonstrations: 
· Faraday’s Law simulation

Class practicals: 
· Magnetic field due to an electric wire
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 201–203

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 44:  Magnetic fields around current-carrying wires

Faraday’s Law simulation

Magnetic field due to an electric wire teacher sheet


	Executive function Adaptability
Critical thinking

	Problem solving
Executive function
Critical thinking 
Interpretation
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	Topic 7: Magnetism and electromagnetism
c) Electromagnetism

Lesson title: 
The motor effect


	Students will be able to: 

7.11P know that there is a force on a charged particle when it moves in a magnetic field as long as its motion is not parallel to the field.

7.13 use the left-hand rule to predict the direction of the resulting force when a wire carries a current perpendicular to a magnetic field.

7.14 describe how the force on a current-carrying conductor in a magnetic field increases with the magnitude and direction of the field and current.

	Activities:
· Complete examples showing the direction of movement of conductors in different magnetic fields.
· For a range of scenarios, predict the direction of the force or movement of a wire, using Flemings left hand rule.

Demonstrations: 
· Fleming’s left hand rule
· Charges and fields simulation

Class practicals: 
· Magnetic field due to a coil carrying a current
· The simplest motor
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 206–208

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 45: The motor effect

Flemings left hand rule teacher sheet

Charges and fields simulation

Magnetic field due to a coil carrying a current teacher sheet

The simplest motor teacher sheet
	Executive function Adaptability
Critical thinking

	Problem solving
Executive function
Critical thinking 
Interpretation


	
	Topic 7: Magnetism and electromagnetism
c) Electromagnetism

Lesson title: 
Motors and speakers


	Students will be able to: 

7.12 understand why a force is exerted on a current-carrying wire in a magnetic field, and how this effect is applied in simple d.c. electric motors and loudspeakers.

7.13 use the left-hand rule to predict the direction of the resulting force when a wire carries a current perpendicular to a magnetic field.

7.14 describe how the force on a current-carrying conductor in a magnetic field increases with the magnitude and direction of the field and current.

	Activities:
· Put the steps in order for how the motor effect is used to generate sound.
· For a number of scenarios, predict if the rate of motor turning will increase or decrease and explain why (e.g. increase number of turns)
· Research other uses of the motor effect.  

Demonstrations: 
· Faradays motor

Class practicals: 
· The electric motor
· A very simple loudspeaker introduces the motor effect
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 208–209

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 2 / Lesson 46: Motors and speakers 

Faradays motor teacher sheet

The electric motor teacher sheet

A very simple loudspeaker introduces the motor effect teacher sheet
	Executive function Adaptability
Critical thinking

	Problem solving
Executive function
Critical thinking 
Interpretation
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	Topic 7: Magnetism and electromagnetism
a) Units
d) Electromagnetic induction

Lesson title:
Electromagnetic induction
	Students will be able to: 

7.1 use the following units: ampere (A), volt (V), watt (W).

7.15 know that a voltage is induced in a conductor or a coil when it moves through a magnetic field or when a magnetic field changes through it and describe the factors which affect the size of the induced voltage.

7.16 describe the generation of electricity by the rotation of a magnet within a coil of wire and of a coil of wire within a magnetic field and describe the factors which affect the size of the induced voltage.


	Activities:
· Design an electromagnet that will pick up the most paper clips.
· Research uses of electromagnets.

Demonstrations: 
· Faraday’s Law simulation
· Magnet and  coil demo. Observe that the induced EMF depends on the rate and direction of plunging.

Class practicals: 
· Simple electromagnet
· Moving an electromagnet

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 210–212

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 98: Electromagnetic induction 

Faraday’s Law simulation

Magnet and coil demo teacher sheet 

Simple electromagnet teacher sheet

Moving an electromagnet teacher sheet
	Reasoning
Executive function Adaptability
	Problem solving
Interpretation
Executive function

	
	Topic 7: Magnetism and electromagnetism
a) Units
d) Electromagnetic induction

Lesson title: 
Transformers
	Students will be able to: 

7.1 use the following units: ampere (A), volt (V), watt (W).

7.17P describe the structure of a transformer and understand that a transformer changes the size of an alternating voltage by having different numbers of turns on the input and output sides.

7.18P explain the use of step-up and step-down transformers in the large-scale generation and transmission of electrical energy.


	Activities:
· Explain how and why transformers are used in National Grids.
· Identify a range of transformers as either step-up or step-down transformers.

Demonstrations: 
· Transformer simulation
· A step-up transformer
· Look at the structure of a transformer, with laminated core, thick wire coils, etc.
· Show how the same transformer can be used as a step-up transformer or a step-down transformer when used in reverse.

Class practicals: 
· A model transformer
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 212–214

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 99: Transformers 

Transformer Simulation

A step-up transformer teacher sheet

A model transformer teacher sheet
	Executive function Adaptability
	Problem solving
Decision making
executive function
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	Topic 7: Magnetism and electromagnetism
a) Units
d) Electromagnetic induction

Lesson title: 
Transformer calculations
	7.1 use the following units: ampere (A), volt (V), watt (W).

7.19P know and use the relationship between input (primary) and output (secondary) voltages and the turns ratio for a transformer:






7.20P know and use the relationship:





for 100% efficiency.
	Activities: 
· Complete calculations for Vp/Vs = np/ns and Vp x Ip = Vs x Is, including converting units and rearranging formula.

Demonstrations:
· Transformer simulation
· Transformer: dependence on number of turns
· Show how changing the ratio of primary to secondary turns affects the ratio of the primary to secondary voltage.

Class practicals:
· AC power line at lower voltage
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 212–213

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 100: Transformer calculations

Transformer Simulation

Transformer: dependence on number of turns teacher sheet

AC power line at lower voltage teacher sheet
	Executive function Adaptability
	Problem solving
Decision making
executive function

	
	
	Consolidation
	Activities: 
· Review keywords relating to the previous topics.
· Multiple-choice questions to review prior knowledge. 
· Re-teach previously identified challenging topics, anticipating where errors/misconceptions arise. 
· Modelling how to answer questions.
· Students mark exemplar work using mark schemes. 
	Relevant textbook pages from topics assessed.
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	Assessment 
	Activities:
· Students complete assessment using exam questions related to topics.
	Examwizard for access to exam questions. 
	
	

	
	
	Feedback
	Activities:
· Identify misconceptions through marking and re-teach.
· Use new models/examples in re-teach.
· What went well/even better if examples of student work and improve.
· Multiple choice questions based on re-teach.
· Students re-attempt same/similar questions to check for progress and asses using mark schemes.
	Relevant textbook pages from topics assessed.
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	Topic 8: Radioactivity and particles
b) Radioactivity

Lesson title: 
The structure of the atom

	Students will be able to: 


8.2 describe the structure of an atom in terms of protons, neutrons and electrons and use symbols such as  to describe particular nuclei.

8.3 know the terms atomic (proton) number, mass (nucleon) number and isotope.
	Activities:
· For a range of element atoms/isotopes, determine the number of electrons, protons and neutrons.
· Identify atoms as isotopes or elements.

Demonstrations: 
· Build a nucleus simulation
· Isotopes and atomic mass simulation
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 221–224.

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 49:  The structure of the atom

Build a nucleus simulation 

Isotopes and atomic mass simulation 
	Executive function Adaptability
	Problem solving
Executive function

	
	Topic 8: Radioactivity and particles
b) Radioactivity

Lesson title: 
Radioactive decay

	Students will be able to: 

8.4 know that alpha (α) particles, beta (β-) particles and gamma (γ) rays are ionising radiations emitted from unstable nuclei in a random process.

8.5 describe the nature of alpha (α) particles, beta (β-) particles and gamma (γ) rays and recall that they may be distinguished in terms of penetrating power and ability to ionise.

	Activities:
· Comparison table for alpha, beta and gamma based on different properties e.g. ionising power.
· Predict if different types of radiation would be able to penetrate different materials. 

Demonstrations: 
· Identifying three types of ionizing radiation
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 224–226

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 50: Radioactive decay

Identifying three types of ionizing radiation teacher sheet

	Executive function Adaptability
	Problem solving
Executive function
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	Topic 8: Radioactivity and particles
b) Radioactivity

Lesson title: 
Properties of radiation

	Students will be able to: 

8.5 describe the nature of alpha (α) particles, beta (β-) particles and gamma (γ) rays and recall that they may be distinguished in terms of penetrating power and ability to ionise.

8.6 practical: investigate the penetration powers of different types of radiation using either radioactive sources or simulations.
	Activities:
· Identify hazards and risks associated with working with radioactive material, and match these to safety precautions to take. 

Class practicals:
· Investigate the penetration powers of different types of radiation using either radioactive sources or simulations.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 224–226

Pearson Edexcel International GCSE (9–1) Physics Lab Book: pp. 48–50

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 51: Properties of radiation

Investigate the penetration powers of different types of radiation using either radioactive sources or simulations teacher support
	Executive function Adaptability
	Problem solving
Executive function

	
	Topic 8: Radioactivity and particles
b) Radioactivity 

Lesson title: 
Nuclear decay equations
	Students will be able to: 

8.7 describe the effects on the atomic and mass numbers of a nucleus of the emission of each of the four main types of radiation (alpha, beta, gamma, and neutron radiation).

8.8 understand how to complete balanced nuclear equations in terms of mass and charge.



	Activities:
· Students to write the rules for decay equations (e.g. in alpha decay, the proton number decreases by 2)
· Identify a range of equations as showing alpha, beta or gamma decay.
· Write and balance examples of nuclear equations.

Demonstrations: 
· Alpha decay simulation 
· Beta decay simulation 

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 227–230

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 52:  Nuclear decay equations

Alpha decay simulation 

Beta decay simulation 
	Executive function Adaptability
	Critical thinking Problem solving
Executive function
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	Topic 8: Radioactivity and particles
a) Units
b) Radioactivity 

Lesson title: 
Detecting and measuring radioactive decay
	Students will be able to: 

8.1 use the following units: becquerel (Bq), centimetre (cm), hour (h), minute (min), second (s).

8.9 know that photographic film or a Geiger–Müller detector can detect ionising radiations. 

8.10 explain the sources of background (ionising) radiation from Earth and space.

8.11 know that the activity of a radioactive source decreases over a period of time and is measured in becquerels.

	Activities: 
· Draw a pie chart to demonstrate different sources of background radiation, from provided data.

Demonstrations:
· Use a Geiger–Müller detector to detect background radiation.
· Demonstrate the penetrating power of ionising radiation using radioactive sources, Geiger–Müller tube, lead sheet, thin aluminium sheet and paper.

Class practicals: 
· Background radiation: measuring your annual radiation
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 233–237

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 53: Detecting and measuring radioactive decay

Background radiation: measuring your annual radiation student sheet
	Executive function Adaptability
	Critical thinking Problem solving
Executive function

	
	Topic 8: Radioactivity and particles
b) Radioactivity 

Lesson title: 
Half-life
	Students will be able to: 

8.12 know the term ‘half-life’ and understand that it is different for different radioactive isotopes.

8.13 use the concept of the half-life to carry out simple calculations on activity, including graphical methods.



	Activities:
· Identify the half-life of different isotopes from graphs and other calculations.
· Determine the relative safety of isotopes based on their half-lives.

Demonstration:
· Radioactive dating game simulation
· Measuring the half-life of protactinium.

Class practicals: 
· Simple model of exponential decay.

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 237–239 

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 54: Half-life

Radioactive dating game simulation 

Measuring the half-life of protactinium teacher sheet

Simple model of exponential decay teacher sheet
	Problem solving Adaptability
Personal and social responsibility

	Problem solving
Analysis
Critical thinking 
Interpretation
Personal and social responsibility
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	Topic 8: Radioactivity and particles
b) Radioactivity 

Lesson title: 
Uses of radioactivity 
	Students will be able to: 

8.14 describe the uses of radioactivity in industry and medicine.
	Activities:
· Research the Shroud of Turin, medical and non-medical tracers, in radiotherapy, and in the radioactive dating of archaeological specimens and rocks.

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 241–246

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 56: Uses of radioactivity 1

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 1 / Lesson 57: Uses of radioactivity 2 
	Problem solving Adaptability
Personal and social responsibility

	Problem solving
Analysis
Critical thinking 
Interpretation
Personal and social responsibility

	
	Topic 8: Radioactivity and particles
b) Radioactivity 

Lesson title: 
Dangers of radioactivity
	Students will be able to: 

8.15 describe the difference between contamination and irradiation.

8.16 describe the dangers of ionising radiations including:
· that radiation can cause mutations in living organisms 
· that radiation can damage cells and tissue
· the problems arising in the disposal of radioactive waste and how the associated risks can be reduced.
	Activities:
· For a range of scenarios, determine if they are examples of contamination or irradiation. 
· Propose safety measures to reduce the risk of radiation causing mutations. 
· Research how radioactive waste is disposed.
· Suggest how the half-life of an isotope affects how it is disposed and its risk to living organisms.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: p. 243 and pp. 247–248

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 55: Dangers of radioactivity

	Problem solving Adaptability
Personal and social responsibility

	Problem solving
Analysis
Critical thinking 
Interpretation
Personal and social responsibility
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	Topic 8: Radioactivity and particles
c) Fission and fusion

Lesson title:
Nuclear fission
	Students will be able to: 

8.17 know that nuclear reactions, including fission, fusion, and radioactive decay, can be a source of energy.

8.18 understand how a nucleus of U-235 can be split (the process of fission) by collision with a neutron, and that this process releases energy in the form of kinetic energy of the fission products.

8.19 know that the fission of U-235 produces two daughter nuclei and a small number of neutrons.

8.20 describe how a chain reaction can be set up if the neutrons produced by one fission strike other U-235 nuclei.
	Activities:
· Draw a diagram of nuclear fission and explain what is going on.
· Complete and balance fission equations.

Demonstration:
· Nuclear fission simulation

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 250–253

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 106: Nuclear fission

Nuclear fission simulation
	Problem solving Adaptability

	Problem solving
Analysis
Critical thinking 
Interpretation


	
	Topic 8: Radioactivity and particles
c) Fission and fusion

Lesson title:
Fission Reactors
	Students will be able to: 

8.17 know that nuclear reactions, including fission, fusion, and radioactive decay, can be a source of energy.

8.21 describe the role played by the control rods and moderator in the fission process.

8.22 understand the role of shielding around a nuclear reactor.
	Activities:
· Complete and balance fusion equations.
· Label a diagram of a nuclear reactor.
· Research what happened to cause the Chernobyl disaster.  

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 250–253

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 107: Fission reactors 

	Problem solving Adaptability

	Problem solving
Analysis
Critical thinking 
Interpretation
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	Topic 8: Radioactivity and particles
c) Fission and fusion

Lesson title:
Nuclear fusion
	Students will be able to: 

8.17 know that nuclear reactions, including fission, fusion, and radioactive decay, can be a source of energy.

8.23 explain the difference between nuclear fusion and nuclear fission.

8.24 describe nuclear fusion as the creation of larger nuclei resulting in a loss of mass from smaller nuclei, accompanied by a release of energy.
	Activities:
· Comparison table between nuclear fission and fusion.
· Explain why it is more difficult to create energy in a nuclear reactor by nuclear fusion compared to nuclear fission.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 250–253

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 108: Nuclear fusion

	Problem solving Adaptability

	Problem solving
Analysis
Critical thinking 
Interpretation


	
	Topic 8: Radioactivity and particles
c) Fission and fusion

Lesson title:
Fusion reactors and the sun
	Students will be able to: 

8.17 know that nuclear reactions, including fission, fusion, and radioactive decay, can be a source of energy.

8.25 know that fusion is the energy source for stars.

8.26 explain why nuclear fusion does not happen at low temperatures and pressures, due to electrostatic repulsion of protons.
	Activities:
· Explain how we can increase the chance of nuclear fusion happening.
· Research the role of nuclear fusion in the sun.


	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 253–254

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 109: Fusion reactors and the sun 


	Problem solving Adaptability

	Problem solving
Analysis
Critical thinking 
Interpretation
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	Consolidation
	Activities: 
· Review keywords relating to the previous topics.
· Multiple-choice questions to review prior knowledge. 
· Re-teach previously identified challenging topics, anticipating where errors/misconceptions arise. 
· Modelling how to answer questions.
· Students mark exemplar work using mark schemes. 
	Relevant textbook pages from topics assessed.
	
	

	
	
	Assessment 
	Activities:
· Students complete assessment using exam questions related to topics.
	Examwizard for access to exam questions. 
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	Feedback
	Activities:
· Identify misconceptions through marking and re-teach.
· Use new models/examples in re-teach.
· What went well/even better if examples of student work and improve.
· Multiple choice questions based on re-teach.
· Students re-attempt same/similar questions to check for progress and asses using mark schemes.
	Relevant textbook pages from topics assessed.
	
	

	
	Topic 9: Astrophysics
a) Units
b) Motion in the universe

Lesson title:
Motion in the universe
	Students will be able to: 

9.1 use the following units: kilogram (kg), metre (m), metre/second (m/s), metre/second² (m/s²), newton (N), second (s), newton/kilogram (N/kg)

9.2 know that:
· the universe is a large collection of billions of galaxies.
· a galaxy is a large collection of billions of stars.
· our solar system is in the Milky Way galaxy.

9.3 understand why gravitational field strength, g, and know that it is different on other planets and the Moon from that on the Earth.

9.4 explain that gravitational force:
· causes moons to orbit planets.
· causes the planets to orbit the Sun.
· causes artificial satellites to orbit the Earth.
· causes comets to orbit the Sun.
	Activities:
· Arrange key astrology terms in order of magnitude of size.
· For a range of scenarios between different objects, suggest the strength of the gravitational force and explain responses.
· Explain the importance of gravitational force in space.

Demonstrations: 
· Whirl a large bung attached to string around head in a horizontal circle. Get a student to note how many rotations the bung completes in 10 s. Repeat for a variety of orbit diameters.
· Gravity and orbits simulation

Class practical: 
· Measurement of g using an electronic timer

	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 259–266

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 59:  Motion in the universe

Gravity and orbits simulation

Measurement of g using an electronic timer teacher sheet


	Reasoning
Executive function Adaptability
	Critical thinking Problem solving
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	Topic 9: Astrophysics
a) Units
b) Motion in the universe

Lesson title:
Orbital motion
	Students will be able to: 

9.1 use the following units: kilogram (kg), metre (m), metre/second (m/s), metre/second² (m/s²), newton (N), second (s), newton/kilogram (N/kg)

9.4 explain that gravitational force:
· causes moons to orbit planets.
· causes the planets to orbit the Sun.
· causes artificial satellites to orbit the Earth.
· causes comets to orbit the Sun.

9.5 describe the differences in the orbits of comets, moons, and planets.

9.6 use the relationship between orbital speed, orbital radius and time period:





	Activities:
· Complete calculations for v = (2 x n x r)/T including converting units and rearranging formula.
· Compare the orbits of comets, moons and planets and explain the factors that affect them. 

Demonstrations: 
· My solar system simulation

Class practicals:
· Kepler’s Second Law using a centripetal force kit
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 261–264

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 60: Orbital motion 

My solar system simulation 

Kepler’s Second Law using a centripetal force kit teacher sheet
	Reasoning
Executive function Adaptability
	Critical thinking Problem solving

	
	Topic 9: Astrophysics
c) Stellar evolution

Lesson title:
Life cycle of a star
	Students will be able to: 

9.9 describe the evolution of stars of similar mass to the Sun through the following stages:
· Nebula
· Star (main sequence)
· Red giant
· White dwarf

9.10 describe the evolution of stars with a mass larger than the Sun.
	Activities:
· Storyboard to demonstrate the lifecycle of a star. 
· Match the stage to the image. 
· Research the science behind how scientists discovered the different stages. 
· Each student given key information about one stage of the life cycle. Students have to summarise this information on a cue card and then circulate to complete a life cycle diagram by talking to each other. 
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 268–269

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 61: Life cycle of a star
	Reasoning
Executive function Adaptability
	Critical thinking Problem solving
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	Topic 9: Astrophysics
c) Stellar evolution

Lesson title:
Classifying stars
	Students will be able to: 

9.7 understand how stars can be classified according to their colour.

9.8 know that a star’s colour is related to its surface temperature.



	Activities: 
· Predict the range of temperature for a number of stars, based on their colour.
· Research artwork of Tycho’s star and supernova of 1054, along with accounts of SN1987A.

Demonstrations:
· Blackbody spectrum simulation 
· Demonstration spectrum
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 266–267

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 62:  Classifying stars

Blackbody spectrum simulation 

Demonstration spectrum teacher sheet
	Executive function Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Decision making

	
	Topic 9: Astrophysics
c) Stellar evolution

Lesson title:
The Hertzsprung-Russell Diagram
	Students will be able to: 

9.11P understand how the brightness of a star at a standard distance can be represented using absolute magnitude.

9.12P draw the main components of the Hertzprung-Russell diagram (HR diagram).

	Activities:
· Draw and label the main components of the Hertzprung-Russell diagram. 

Demonstrations: 
· Compare brightness of two equally bright LED lamps at varying distances.

Class practicals: 
· Compare brightness of two equally bright LED lamps at varying distances.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 267–269

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 3 / Lesson 63: The Hertzsprung-Russell Diagram

	Executive function Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Decision making
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	Topic 9: Astrophysics
d) Cosmology

Lesson title: 
Introducing red-shift
	Students will be able to: 

9.15P describe that if a wave source is moving relative to an observer there will be a change in the observed frequency and wavelength

9.17P describe the red-shift in light received from galaxies at different distances away from the Earth

	Activities:
· Discuss standard candles and the Doppler effect, and how that gives independent measurements of galaxy’s distance and velocity.
· Compare Doppler shifts from spectra of different galaxies and of the right hand, left hand and centre of a galaxy.

Class practical:
· Redshift
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 271–273

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 103: Introducing red-shift

Redshift teacher sheet
	Executive function Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation


	
	Topic 9: Astrophysics
a) Units
d) Cosmology

Lesson title: 
The red-shift equation
	Students will be able to: 

9.1 use the following units: kilogram (kg), metre (m), metre/second (m/s), metre/second² (m/s²), newton (N), second (s), newton/kilogram (N/kg)

9.16P use the equation relating change in wavelength, wavelength, velocity of a galaxy and the speed of light:






9.17P describe the red-shift in light received from galaxies at different distances away from the Earth

9.18P explain why the red-shift of galaxies provides evidence for the expansion of the Universe.
	Activities:
· Complete calculations for λ – λo/λo = Δλ/λo = v/c, including rearranging formulae and converting units.
· Plots graphs of supplied galatic velocity-distance data and discuss implications of directly proportional relationships.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 271–273

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 104: The red-shift equation
	Executive function Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Decision making
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	Topic 9: Astrophysics
d) Cosmology

Lesson title: 
The Big Bang
	Students will be able to: 

9.13P describe the past evolution of the universe and the main arguments in favour of the Big Bang

9.14P describe evidence that supports the Big Bang theory (red-shift and cosmic microwave background (CMB) radiation



	Activities:
· Storyboard showing the evolution of the universe and/or the Big Bang theory. 
· Research the main arguments for the big bang theory.
· Match the evidence to what it allows us to conclude e.g. Evidence: Red-shift; Conclusion = source of light waves is moving away from observer

Class practicals:
· Use strings of buttons/paper clips connected together with elastic bands or springs. When bands are stretched, buttons move away from each other. Measurements can be made comparing original distance of separation and change in separation for different amounts of extension.
	Pearson Edexcel International GCSE (9–1) Physics Student Book: pp. 271–274

Pearson Edexcel International GCSE (9-1) Physics Teaching Hub / Term 5 / Lesson 105: The Big Bang
	Executive function Adaptability
	Critical thinking Problem solving
Analysis
Reasoning
Interpretation
Decision making

	
	
	Consolidation
	Activities: 
· Review keywords relating to the previous topics.
· Multiple-choice questions to review prior knowledge. 
· Re-teach previously identified challenging topics, anticipating where errors/misconceptions arise. 
· Modelling how to answer questions.
· Students mark exemplar work using mark schemes. 
	Relevant textbook pages from topics assessed.
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	Assessment 
	Activities:
· Students complete assessment using exam questions related to topics.
	Examwizard for access to exam questions. 
	
	

	
	
	Feedback
	Activities:
· Identify misconceptions through marking and re-teach.
· Use new models/examples in re-teach.
· What went well/even better if examples of student work and improve.
· Multiple choice questions based on re-teach.
· Students re-attempt same/similar questions to check for progress and asses using mark schemes.
	Relevant textbook pages from topics assessed.
	
	

	56- 60
	These lessons are allocated for revision and exam time but can also be used flexibly if you want to spend more time on certain topics or embed more frequent assessments throughout the year.
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