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Key stage 3:   Science       Year 9 – WHS  
	
	1
	2, 3, 4, 5, 6. The following six topics will be studied in the remaining five half-terms; the order depends on teaching-team splits and specialisms, and equipment availability.

	Title 
	· Photosynthesis
· Chemosynthesis
· Earth and atmosphere
· Sound
· Light

	Cell Biology

	The Periodic Table and atomic structure

	Energy
	Organisation
	Earth and atmosphere

	Particles and matter


	Overall intent – rationale 

Why this? why now? 
	These are aspects of the KS3 programme of study that have not been studied in PMS and BMS, as agreed in liaison meetings. Subject teaching expertise and specialist equipment at Wolgarston makes the study of these topics in Y9 more appropriate and possibly more effective than in the middle schools.

	Cells are the fundamental building blocks of life and a grasp of their structure and functions is vital for the study of Biology at all levels.

This module aims to review students’ knowledge of cells from middle school lessons, ensure that they have the knowledge and skills necessary to progress successfully to KS4, and identify and address any misconceptions.
	Atoms are the building blocks of all substances. There are only 92 naturally occurring types of atom that form every different substance; we can find important information about them from the Periodic Table.

This module aims to review students’ knowledge of atoms and the Periodic Table from middle school lessons, ensure that they have the knowledge and skills necessary to progress successfully to KS4, and identify and address any misconceptions.
	Energy is a difficult and sometimes abstract concept that underpins Physics and therefore all sciences and is the topic that has been found to cause the highest number of misconceptions amongst students.

This module aims to review students’ knowledge of energy from middle school lessons, ensure that they have the knowledge and skills necessary to progress successfully to KS4, and identify and address any misconceptions.
	Cells are the building blocks that enable complex organisms to exist. How cells form tissues, organs and organ systems, and therefore complex organisms, is both important and interesting
.
This module aims to review students’ knowledge of organs from middle school lessons, ensure that they have the knowledge and skills necessary to progress successfully to KS4, and identify and address any misconceptions.
	The Earth’s atmosphere is changing due to human activity and this is of great concern to scientists and politicians. The causes and effects of the changes and the extraction and use of limited resources is both important and often misunderstood.
This module aims to review students’ knowledge of resource extraction, use and effects from middle school lessons, ensure that they have the knowledge and skills necessary to progress successfully to KS4, and identify and address any misconceptions.
	Perhaps the most fundamental and important concept in science is that everything is made of tiny particles and the physical behaviour of all substances can be explained by their arrangement and motion.

This module aims to review students’ knowledge of particles and matter from middle school lessons, ensure that they have the knowledge and skills necessary to progress successfully to KS4, and identify and address any misconceptions.

	
Key concepts, knowledge & skills
 
(Must be all three)


	Concepts - almost all life on Earth depends on photosynthesis; some organisms use chemicals to obtain energy in a process called chemosynthesis; the materials of the Earth and the atmosphere have developed over time; sound and light are wave phenomena.
[bookmark: _GoBack]Knowledge (key aspects from a detailed breakdown available in the PoS) – photosynthesis takes place in chloroplasts and depends on several physical factors; some bacteria use chemicals as an energy source rather than light; the rock cycle has produced all the rock types we observe today, the proportion of atmospheric gases observed today has changed dramatically since the formation of the Earth; sound waves are longitudinal and travel through a medium, light waves are transverse and do not require a medium.
Skills – analysis of tabular data; graph drawing and analysis; experimental techniques and procedures, including working safely; equation manipulation and calculations; scientific drawing; approach to assessment command words.


	Concepts – cells are the fundamental units of life; all cells have some common features; plant, animal and bacterial cells differ; cells contain organelles that perform different tasks.
Knowledge – cell structure as seen in microscopes; function of named parts and features of plant and animal cells; similarities and differences in plant, animal and bacterial cells; adaptations and specialized cells; diffusion, osmosis and the movement of substances into and out of cells.
Skills – using a light microscope; scientific drawing; calculation of magnification; graphical analysis; approach to assessment command words.
	Concepts – atoms are the smallest particles of an element; there are 92 naturally occurring elements and they are arranged in the Periodic Table.
Knowledge – the simplest model of the atom is the Dalton model; models have changed over time as new evidence became available; elements have different properties and may be arranged in groups accordingly; Mendeleev developed the Periodic Table using evidence and by making predictions for undiscovered elements; patterns in chemical reactions can be predicted using the Periodic Table.
Skills – analysing numerical data; identifying patterns in data and information; making predictions based on evidence; approach to assessment command words.
	Concepts – there are different forms of energy; when energy is transferred useful things happen; the total amount of energy in a transfer is the same before and after any change.
Knowledge – there are many types of energy, but they cannot all be used as energy stores; energy is conserved in all energy transfers; the amount of energy for some stores can be calculated; power is the rate of energy transfer; there are 4 non-renewable and 7 renewable energy resources.
Skills – memorising and recalling equations; using equations in calculations; rearranging equations; identifying S.I. units for physical quantities; defining key terms; approach to assessment command words.
	Concepts – complex organisms are multicellular and have a hierarchical organization.
Knowledge – cells form tissues, tissues form organs, organ systems form organisms; plants and animals have an organisation hierarchy; organ systems in animals including respiratory, circulatory and digestive; organs in plants, including leaves, roots and transport systems; health problems caused by issues with the respiratory and circulatory systems of humans.
Skills – experimental skills to look at factors affecting rates of digestion; calculating rates; identifying cell and tissue types; drawing graphs; analysing graphical and numerical data; approach to assessment command words.
	Concepts – some of Earth’s resources are finite and their use must be carefully considered; using resources can produce chemicals that adversely affect the atmosphere and therefore the climate.
Knowledge – finite and renewable resources; the effect of burning fossil fuels; the greenhouse effect and global warming; changes of concentrations of carbon dioxide and oxygen in the atmosphere; climate change; recycling and sustainability.
Skills – analyse information on atmospheric changes; describe the greenhouse effect; discuss and suggest risks of climate change; interpret information from charts and tables; approach to assessment command words.
	Concepts – the properties of materials can be explained by considering the arrangement and movement of the particles from which they are formed; changes in state involve changes to the internal energy of a substance and the arrangement of its particles.
Knowledge – particle arrangement and movement explain the properties of solids, liquids and gases; substances can change state by melting, freezing, evaporation, boiling, condensation, sublimation and deposition; density of a substance changes as state changes; internal energy is the sum of kinetic and potential energies.
Skills – memorise and recall the equation to calculate density; rearrange equation; interpret cooling and heating graphs that include changes of state; approach to assessment command words.

	How parents/carers can support




	For all topics in Year 9:
Encourage students to access and use the resources in their classroom area on Moodle. The BBC Bitesize and Seneca Learning websites also have excellent resources.
Encourage students to engage with science by watching documentaries (e.g ‘Life on Earth’) and using the internet to research scientific concepts and phenomena.
Youtube is an excellent source of interesting videos on the science concepts described above (and many, many more).
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