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Curriculum Planning Template

	Subject:
	Science (Physics)
	Year
	9
	Ability 
	ALL



	Topic
	HT1 and HT2 Energy
	HT3 and HT4 Particle Model of Matter
	HT5 and HT6 Atomic structure.
Atomic structure (physics only)

	Topic overview

Students will learn…

	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.

how energy is generated and transported.
	to utilise a particle model to predict the behaviour of solids, liquids and gases and their behaviour when exposed to different temperatures and pressures.

to calculate changes in thermal energy and energy required for a change in state.

That the internal energy of a system and the effect of changes of state and temperature on this.
	to recognise the different historical models of the atom and understand how the model has changed overtime. (crossover content with chemistry unit atomic structure)

to describe the currently accepted model of the atom

to describe nuclear radiation, its uses and management. 

to quantify nuclear decay and explain how nuclear fission and fusion work. 


	Components
(Substantive knowledge)

	Students will be able to state the 8 energy stores and 4 energy transfers so that energy transfers within closed and open systems can be understood and the conservation of energy is apparent. 

Students will be able to identify useful and wasted energy in various scenarios so that machines can be evaluated and the concept of work done can be applied and changes in energy involved can be calculated.

Students will be able to explain the concept of an efficient system and should be able to demonstrate wasted energy and how to reduce unwanted energy transfers.

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. Using this knowledge students will be able to calculate the efficiency of an energy transfer using an equation.

Students will know how energy is generated globally and separated into non-renewable energy resources and renewable energy resources, this will be used to explain the global energy demands. They will be able to evaluate the use of renewable and non-renewable energy resources. Students will be able to use this knowledge to explain finite and renewable resources and the environmental impact these resources have vs the reliability and cost effectiveness of a sustainable energy model.  

Students will be able to explain the national grid to state the components of the national grid. 

	Students will understand density in different materials and how to calculate density.  This will allow them to determine density of a regular and irregular object.  Students will be able to compare how density is calculated from regular and irregular solids. 
Students should be able to apply the equation for density. 

Students will be able to use the particle model to describe changes of state and the energy transfers that take place using graphical interpretation. This should allow the students to explain any changes of state in terms of energy and particles. 

Students should understand and be able to apply their knowledge of internal energy within various systems. 

The students should also be able to use the term internal energy to describe thermal energy stores.

Students should be able to describe and explain the changes to specific latent heat when applied to changes of state. 

Students should learn the differences between specific latent heat of fusion and vaporisation. They should be able to use this knowledge to distinguish between examples for each. 

Students should be able to interpret heating and cooling graphs within the context of specific latent heat and changes to state. 

Students should be able to describe the random motion of gases and how a variety of factors can change this motion. 

Students should be using this knowledge on the motion of gases to how pressure, volume and temperature have a qualitative relation to the motion of gas particles. 
 
Students should be able to describe the random motion of gases and how a variety of factors can change this motion. 

Students should be using this knowledge on the motion of gases to how pressure, volume and temperature have a qualitative relation to the motion of gas particles. 

	Students will be able to describe how an atom is structured so they can explain why some nuclei are unstable and emit radiation. Students should be able to describe how electrons can move up and down energy levels by the absorption or emission of electromagnetic energy.

Students understand how the structure of the atom was developed through experimental work so they can identify the process off how new experimental work can lead to the development of new ideas in science over time. (crossover content with Chemistry)

Students will be able to name the 4 types of radiation, describe their structure and properties. They will then be able to explain how this matches to their uses. 

Students will know that elements decay at different rates and that this is random. Students will be able to calculate half -life as a prediction of decay so they can understand how this is useful to scientists when calculating events timelines. 

Students will be able to solve nuclear decay equations. 

Students will know how irradiation and contamination differ so appropriate precautions can be taken. 

Students will be able to describe the causes of background radiation so they can explain why is differs according to occupation and location.

Students will be able to explain the hazards and uses of radioisotopes with different half lives.

Students will be able to describe nuclear fusion and how this is linked to stars. 

Students will be able to describe nuclear fission and evaluate its uses as an energy resource.




	What students should already know
(prior learning components)

	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 should be able to recall different renewable energy resources. (Physics Y7 energy costs)

Students should be able to define the terms: renewable, non-renewable, efficiency, wasted energy. (Physics Y7 energy costs)

Students should be able to explain how thermal energy is transferred through conduction, convection and radiation (Physics Y8 heating and cooling)

	Students should be familiar with the ideas of materials having different properties and states of matter. (Properties and changes of materials KS2 NC)

Students should be able to explain the particulate nature of matter (Chemistry Y7 Particle model)

Students should be able to explain the effects of energy on changes of state.  (Chemistry Y7 Particle model)




	Students will know the nuclear model of the atom. (Chemistry atomic structure Y9)
Students will know about the alpha scattering experiment and the changing models of the atom. (Chemistry Y9 atomic structure)

Students will know that nuclear energy is an energy store. (Physics Y9 Energy)

Students will know about the solar system. (KS2 Earth and space (Y5), KS3 Physics Y8 Universe)



	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 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.)

The section on energy production and resources also links with the Chemistry theme of earth and atmosphere and is revisited through Y7, 8 and into GCSE.

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, this will be applied to skills such as renewable and non-renewable energy.

	Students will be able to explain the particulate nature of materials.  This will support them when they revisit properties of materials in Chemistry (structure and bonding, energy changes, viscosity) and Biology (cell transport – diffusion, osmosis and active transport)

Students will learn to apply the density equation in this unit. 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.

They will also be able to calculate gradients and rates over time which links to Physics Forces and Chemistry rates of reaction. 

 
The balancing of nuclear equations reinforces the ideas of balancing equations which is explored throughout Biology, Chemistry and Physics from KS3 to KS5.

Students will be able to relate properties of a material to a specific application.

Students will be able to convert between units. 


	Key vocabulary pupil will know and learn
	System
Conservation
Efficiency
Dissipation
Renewable
Finite
	State
Particle
Density
Latent heat
	Alpha radiation, 
Beta radiation, 
Gamma radiation
nuclear decay
half life
Irradiation
Fission
fusion. 

	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

Baseline KS3 ASSESSMENT 1 September - covering content from Year 7 and 8 in liaison with Middle School identification of gaps in knowledge and skills


	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
 
KS3 ASSESSMENT 2 December – synoptic and cumulative assessment on Energy. 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 conservation of energy
· Longer answer questions on renewable and non renewable energy resources
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


KS3 ASSESSMENT 3 May – synoptic and cumulative assessment on Energy and Particle Model of Matter. 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 particle arrangement in a solid, liquid and gas
· Longer answer questions explaining the changes of state in terms of bonds and energy.
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…

	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.

This builds on the ideas of energy taught in Y7 and Y8. 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 topic underpins several aspects of chemistry and starts students in understanding the basics of materials science; how structure affects properties.  It allows them to explain every day experiences and to start to make informed choices about material suitable for their applications.

This builds on the ideas of matter taught at KS2 and prepares students for bonding and properties in Chemistry at GCSE.
	This build on the use of nuclear energy as energy resource.
Fusion and fission links to the life cycle of stars and the future search for new energy sources.
There are also several crossovers here between other Physics and Chemistry units, reinforcing the idea that science doesn’t always fit neatly into specialisms and that real life science is often a crossover of all 3. 
Nuclear radiation links with electromagnetic radiation in Waves and the EM spectrum (Physics Y11). 

It also links with Biology -
4.6 (4.6) mutations, cancer, evolution which include causes of cancer and how nuclear radiation can be used in medical treatments.

Students can also understand a real world uses of science in that nuclear decay equations can be used to date things archeologically, medical physics, soke alarms and thickness detectors as well as nuclear power stations.
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