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Curriculum Planning Template

	Subject:
	Science (Physics)
	Year
	10
	Ability 
	ALL



	
	
	

	Topic
	HT1 – 3 Electricity
	 HT3 Energy and Electricity review
	 HT4 and HT5 Waves (Triple can start end of HT2/start of HT3)
Waves (physics only)

	Topic overview

Students will learn…

	to interpret and construct circuit diagrams. 

to explain the different types of circuits and components and their effects on circuit behaviours.

how to quantify the changes in the electrical circuits. 

how mains and portable electricity differ.

	will revisit the aspects of energy and electricity taught in Y9 and to extend beyond the national curriculum content to include the aspects required only for GCSE.

Students will arrive at this unit having covered the majority of this before, now looking at applying it to required practicals with extended maths skills and to real life examples/exam questions and alternative contexts.

to recall stores and transfers of energy and apply these to systems. 

how to quantify changes in energy to systems and how energy is conserved and dissipated.

to interpret and construct circuit diagrams. 

to explain the different types of circuits and components and their effects on circuit behaviours.


	to describe, with examples, the behaviour and properties of transverse and longitudinal waves.

to explain the properties of sound waves and the uses of waves.

to explain what happens to waves at the boundary between two different media.

to explain the types and properties of electromagnetic waves.


	Components
(Substantive knowledge)

	Students will learn about different circuit symbols. This will allow them to 
accurately draw and interpret circuit diagrams.

Students will learn to apply a number of electricity equations, this will allow them to quantify the effects of electrical components.

Students will learn about the resistance of different components and this will allow them to explain how a circuit would work or to choose the correct components for a particular application.

Students will learn about the relationship between potential difference, current and resistance. This will allow them to explain how resistance can change in various components and length of wire.
 
Students will be able to identify series and parallel circuits and explain how current, potential difference and resistance behave in them.  This will allow them to correctly calculate quantities in the circuit and explain which circuit is most appropriate in different applications.

Students will learn about the energy transfers. This will allow them to calculate electrical power and work done.

Students will learn about domestic electricity, this will allow the students to identify features of a 3 pin plug and state the importance of each component. Students will then be able to use this knowledge so that they can explain what happens during electrocution in terms of a potential difference between a person and a live wire.

	Students will be able to recall the 8 energy stores and 4 energy transfers and apply these to a range of situations and systems. 

Students will learn different forms of energy, using an equation to show how the energy is calculated. This will enable students to calculate the amount of energy stored and use the rearranged equation to calculate other terms. Students will then be able to calculate the amount of energy transferred usefully as wasted energy. 

Students will be able to explain the concept of specific heat capacity (SHC) and calculate it using the equation.
They will use this knowledge to complete an RP to determine the specific heat capacity of one or more materials.  They will present this data in a graph and calculate the gradient to find the SHC.

Students will review the different circuit symbols and use them to 
accurately draw and interpret circuit diagrams.

Students will learn to apply a number of electricity equations, this will allow them to quantify the effects of electrical components.

Students will recall the relationship between potential difference, current and resistance. This will allow them to explain how resistance can change in various components and length of wire.  They will also recall the differences between series and parallel circuits.
They will complete an RP investigating the factors affecting the resistance of a circuit: the length of a wire and combinations of resistors in series and parallel.

Students will review the resistance of different components. 
They will complete an RP investigating the I-V characteristics of different components. 

They will learn to recognise the IV graphs for these components and use these to explain how their resistance changes. This will allow them to explain how a circuit would work or to choose the correct components for a particular application. 

Note:  students will have encountered the energy and electricity equations before but not learnt them only applied them.  They need to learn them here as these are recall and apply equations for the most part.



	Students can identify longitudinal and transverse waves from diagram and can compare their structure, allowing them to explain how waves transfer energy. Students should know waves are the radiation energy transfer pathway. 

Students can label and describe the key features of these waves.  This will allow them to explain how the properties of the wave changes as these features change.

Students should be able to calculate period from frequency and recall and apply the wave speed equation, to allow them to quantify the properties of waves.

Students will complete an RP to measure the frequency, wavelength and speed of waves in a ripple tank and waves in a solid.

Students can carry out and RP to investigate the reflection of light by different materials. 

Students can state order of EM spectrum and describe properties of each wave and give examples which will allow them to explain their suitability for different uses.  Students should be able to state the practical uses of different EM waves.

HT:  explain the behaviour of waves at interfaces with different substances according to their wavelength and velocity.  (reflection, transmission and refraction.)

Students will complete an RP to investigate the amount of infra-red radiation absorbed or radiated by different surfaces depends on the nature of that surface.  This will allow them to explain the use of different surfaces for different applications.

HT:  explain that radio waves can be produced by oscillations in electrical circuits.

Students will be able to explain the spectrum of light within visible light.  They will be able to explain the effect of coloured filters and describe the behaviours of different materials in terms of opacity and transparency.

Students will be able to explain the concept of black body radiation and apply this to the temperature of the earth.

	What students should already know
(prior learning components)

	Students should be familiar with standard circuit diagram symbols and the idea of using different component in circuits. (Physics KS2 NC)

Students should be familiar with the terms current, voltage and resistance and the relationship V=IR. (Physics Y7 voltage and resistance and current)

Students should be able to explain how current changes in series and parallel circuits when components (Physics Y7 voltage and resistance and current)

	Students should be familiar with the term energy stores and transfers. (Physics Y7 energy transfer)

Students should be able to explain that work done is linked to energy transfer (Physics Y8 work)

Students should be able to explain the idea of energy being conserved and dissipated. (Physics Y7 energy transfer)
 
Students should be able to apply an equation if given to them. (Physics Y7 energy costs) 

Students will be familiar with the energy stores and pathways.  They should be able to apply equations to calculate energy and work done. (Energy Y9)

Students should be familiar with standard circuit diagram symbols and the idea of using different component in circuits. (Physics KS2 NC, Electricity Y9)

Students should be familiar with the terms current, voltage and resistance and the relationship V=IR. (Physics Y7 voltage and resistance and current, Electricity Y9).)

Students should be able to explain how current changes in series and parallel circuits when components (Physics Y7 voltage and resistance and current, Electricity Y9).

Students should know the circuit symbols, key electricity terminology, the relationships Q=it and V=IR, the rules of series and parallel circuits and the main aspects of mains electricity.  (Electricity Y9).
	Students should be familiar with the idea of light and reflection and refraction (KS2 NC Y6 Light, Physics Y8 wave properties)

Students should know the features of waveforms and the differences between transverse and longitudinal waves. (Physics Y7 sound and light topics)

Students should understand the idea that waves transfer energy and not matter. (Physics Y8 wave effects)

Students should also be familiar with the idea of gamma as a form of EM radiation from when they study atomic structure (Physics Y10 atomic structure)



	The importance of disciplinary knowledge and working scientifically
	[image: ]‘Hands On Minds On’ is our SHC Science strategy to keep working scientifically in the forefront of student and staff minds. This is an approach to practical's whereby students are required to:
· Engage with the practical on a more meaningful level
· Make predictions and equipment choices
· Analyse results to develop a conclusion
· Develop their ability to work scientifically over time.
· Develop Disciplinary knowledge over time.
Our curriculum plans encourage the development of knowledge and understanding in Science through many opportunities for working scientifically. Working scientifically is the sum of all the activities that scientists do. This disciplinary knowledge is woven into our curriculum plans in order to support with how students learn and remember the substantive knowledge.
As well as required practicals, disciplinary knowledge is built into our curriculum plan components over time through the development of skills such as experimental skills, analysis and evaluation.

	Disciplinary knowledge and working scientifically

	Students will be able to explain the behaviours and calculate different quantities in a range of circuits.  This will support them when they revisit electricity in Y10 and link to several of their required practicals.

Students will learn to apply a number of equations in this section. This means that students will be able to apply generic skills for calculating any term in an equation and making a new subject the focus.

Students will be able to convert units so they can convert into and out of SI units.

Students can plot data so they can identify patterns in data and draw conclusion from graphs. Students will also be able to draw accurate lines of best fit so that they can describe and explain graphs.

Students will know the risks involved with mains electricity, this will allow them to work safely in a science lab and at home.

This also links with the Chemistry theme of reactions, specifically when electrical circuits are used to separate substances through electrolysis.

	Students will be able to identify energy stores and energy transfers in a range of systems.  This will be referred to in further units as they continue to study science and is referred to in Biology (ecosystems and respiration) and Chemistry topics (chemical reactions.)

Students will learn to apply a number of equations in this section. This means that students will be able to apply generic skills for calculating any term in an equation and making a new subject the focus.

Students will be able to convert units so they can convert into and out of SI units.

Students will be able be able to interpret data from tables and graphs and form evaluations.
Students can plot data so they can identify patterns in data and draw conclusion from graphs. Students will also be able to draw accurate lines of best fit so that they can describe and explain graphs.

Building circuits also links with the Chemistry theme of reactions, specifically when electrical circuits are used to separate substances through electrolysis.

	Students will learn to apply a number of equations in this section. This means that students will be able to apply generic skills for calculating any term in an equation and making a new subject the focus. 
 
Students will be able to interpret data from tables and graphs and form evaluations. 

Students will be able to write methods for the required practicals in this topic which transfers across to all other aspects of science.

There is also a crossover between this and physics atomic structure where they learn that gamma is a type of ionising radiation.


	Key vocabulary pupil will know and learn
	Current
Voltage 
Resistance
Component
Circuit
	Specific heat capacity
Power
Component
Series
Parallel
Diode
	amplitude
wavelength
frequency
longitudinal
transverse


	Assessment activities
	SHC: Diagnostic assessment every lesson. A minimum of one homework key piece to incorporate either a gain, retain or train task assessing key knowledge and skills learnt in this topic.
Staff shared area/Science/JRI 2022 – 23/Homework /Physics/Homework key pieces
At least one key piece marked and improved every half term.
Staff shared area/Science/JRI 2022 – 23/Marking and Feedback/Key Piece Marking Tasks/Physics

Assessment 1 October – synoptic and cumulative assessment on Energy, Particle Model of Matter, Atomic Structure and introduction to electricity. Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on the structure of an atom
· Longer answer questions on IV graphs and explanation of their shape
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved.



	SHC: Diagnostic assessment every lesson. A minimum of one homework key piece to incorporate either a gain, retain or train task assessing key knowledge and skills learnt in this topic.
Staff shared area/Science/JRI 2022 – 23/Homework /Physics/Homework key pieces
At least one key piece marked and improved every half term.
Staff shared area/Science/JRI 2022 – 23/Marking and Feedback/Key Piece Marking Tasks/Physics

Assessment 2 January – synoptic and cumulative assessment on Energy, Particle Model of Matter, Atomic Structure and Electricity (Paper 1 Topics). Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on drawing series and parallel circuits and different components
· Longer answer questions on the discovery of the atom and the experiments which determined our knowledge of its structure.
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved.


	SHC: Diagnostic assessment every lesson. A minimum of one homework key piece to incorporate either a gain, retain or train task assessing key knowledge and skills learnt in this topic.
Staff shared area/Science/JRI 2022 – 23/Homework /Physics/Homework key pieces
At least one key piece marked and improved every half term.
Staff shared area/Science/JRI 2022 – 23/Marking and Feedback/Key Piece Marking Tasks/Physics

Assessment 3 May – synoptic and cumulative assessment on Energy, Particle Model of Matter, Atomic Structure, Electricity and Waves. Pupils will complete a 60 minute assessment paper that could involve any of the components referenced in the curriculum plan so far. 
This assessment will include questions on recent components such as:
· Short answer questions on the electromagnetic spectrum
· Longer answer questions on the conclusion of the ‘resistance of a wire’ practical.
Teachers provide pupils with a component level analysis grid that highlights their areas of strength and areas for development. Teachers identify the components that their pupils are weakest on and prioritise these during a three lesson block of reteach following the assessment. 
Pupils are given similar questions at the end of the reteach sequence to determine if they have improved.



	Resources available
	Staff shared area/Science/JRI 2022 – 2023/Resources GCSE/Physics
	Staff shared area/Science/JRI 2022 – 2023/Resources GCSE/Physics
	Staff shared area/Science/JRI 2022 – 2023/Resources GCSE/Physics

	Notes


Why this topic is important…

	Electricity is a fundamental aspect of Physics and in students’ every day lives.  They can understand from this how and why electrical equipment works and how it can be designed.

This builds on the ideas of electricity taught at KS2 and in Y7 and Y8 (current and voltage and resistance and prepares students for applications of electricity in Chemistry and later in Physics (electromagnets, motors and generators.)
	Energy is a fundamental aspect of Science. Nothing in the world happens without an energy transfer but the amount of energy in the universe is fixed as energy cannot be created or destroyed.

Electricity is a fundamental aspect of Physics and in students’ every day lives.  They can understand from this how and why electrical equipment works and how it can be designed.

This unit builds on the ideas of energy taught in Y7, Y8 and Y9. It underpins each module taught in physics as it embeds the idea of energy being transferred and stored in a variety of circumstances.

The idea of energy transfer is also central to the ideas of chemical reactions in Chemistry and the transfer of energy in ecosystems and within organisms (interdependence and ecosystems.)

This builds on the ideas of electricity taught at KS2 and in Y7, Y8 and Y9 (current and voltage and resistance and prepares students for applications of electricity in Chemistry and later in Physics (electromagnets, motors and generators.)

	Waves links to the fundamental concept of energy transfer and they have explored this in energy and waves topics through science in KS3 and early KS4.
This unit focuses on real world applications of these waves.
The topic links to 4.8 Space Physics in terms of the Doppler effect and Red-shift.
It links to 6.7 and a perfect black body.
It links to 6.4 and gamma radiation which is part of the electromagnetic spectrum and is a type of ionising radiation.
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