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[bookmark: _GoBack]This is the plan for the taught curriculum during achievement period: Assessment Period 2 (December to March)

	Brief summary of the topic/work being covered during this period	

	During this assessment period, the Separate award students are taught the whole of topic 7 (Magnetism and Eletromagnetism). In February, the students will sit their mock examinations. These will be reviewed after the Easter holidays. After this, the students will be taught Topic 8 (Space Physics). Once this is complete, students will begin revising for their GCSE exams.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS3
These are the learning points from KS3:
TOPIC 8 – Electromagnetism (Y8)
· Magnetic materials, electromagnets, and the Earth create magnetic fields which can be described by drawing field lines to show the strength and direction.
· The poles of a magnet are the places where the magnetic forces are strongest. When two magnets are brought close together, they exert a force on each other. Two like poles repel each other. Two unlike poles attract each other. Attraction and repulsion between two magnetic poles are examples of non-contact force.
· A permanent magnet produces its own magnetic field. An induced magnet is a material that becomes a magnet when it is placed in a magnetic field. Induced magnetism always causes a force of attraction. When removed from the magnetic field an induced magnet loses most/all of its magnetism quickly.
· Field lines flow from the north-seeking pole to the south-seeking pole and show the direction and strength of a field.
· A force is a push or pull that acts on an object due to the interaction with another object. All forces between objects are either:
· Contact forces – the objects are physically touching
· Non-contact forces – the objects are physically separated.
· Examples of contact forces include friction, air resistance, tension and normal contact force.
· Examples of non-contact forces are gravitational force, electrostatic force and magnetic force.
· Students should be able to:
· Explain observations about navigation using Earth’s magnetic field.
· Predict the pattern of field lines and the force around two magnets placed near each other.
· Predict how an object made of a magnetic material will behave if placed in or rolled through a magnetic field.
· Explore the magnetic field pattern around different types or combinations of magnets.
· The attraction and repulsion between unlike and like poles for permanent magnets.
· The difference between permanent and induced magnets.
· The region around a magnet where a force acts on another magnet or on a magnetic material (iron, steel, cobalt and nickel) is called the magnetic field.
· The force between a magnet and a magnetic material is always one of attraction.
· The strength of the magnetic field depends on the distance from the magnet. The field is strongest at the poles of the magnet.
· The direction of the magnetic field at any point is given by the direction of the force that would act on another north pole placed at that point. The direction of a magnetic field line is from the north (seeking) pole of a magnet to the south(seeking) pole of the magnet.
· A magnetic compass contains a small bar magnet. The Earth has a magnetic field. The compass needle points in the direction of the Earth’s magnetic field.
· Students should be able to:
· Explain how the behaviour of a magnetic compass is related to evidence that the core of the Earth must be magnetic.
· Explain observations about navigation using Earth’s magnetic field.
· Students should be able to:
· Describe how to plot the magnetic field pattern of a magnet using a compass.
· Draw the magnetic field pattern of a bar magnet showing how strength and direction change from one point to another.
· Predict the pattern of field lines and the force around two magnets placed near each other.
· Predict how an object made of a magnetic material will behave if placed in or rolled through a magnetic field.
· When a current flows through a conducting wire a magnetic field is produced around the wire. The strength of the magnetic field depends on the current through the wire and the distance from the wire.
· Shaping a wire to form a solenoid increases the strength of the magnetic field created by a current through the wire. The magnetic field inside a solenoid is strong and uniform.
· The magnetic field around a solenoid has a similar shape to that of a bar magnet. Adding an iron core increases the strength of the magnetic field of a solenoid. An electromagnet is a solenoid with an iron core. Its strength depends on the current, the core, and the number of coils in the solenoid.
· The magnetic field of an electromagnet decreases in strength with distance.
· Students should be able to:
· Use a diagram to explain how an electromagnet can be made and how to change its strength.
· Students should be able to 
· Interpret diagrams of electromagnetic devices in order to explain how they work.
· Explain the choice of electromagnets or permanent magnets for a device in terms of their properties.
· Critique the design of a device using an electromagnet and suggest improvements.
· Suggest how bells, circuit breakers, and loudspeakers work, from diagrams.
· Students should be able to:
· Describe how the magnetic effect of a current can be demonstrated
· Draw the magnetic field pattern for a straight wire carrying a current and for a solenoid (showing the direction of the field)
· Explain how a solenoid arrangement can increase the magnetic effect of the current.
TOPIC 10 – Space (Y8)
· The solar system can be modelled as planets rotating on tilted axes while orbiting the Sun, moons orbiting planets and sunlight spreading out and being reflected. This explains day and year length, seasons, and the visibility of objects from Earth.
· Students should be able to explain why places on the Earth experience different daylight hours and amounts of sunlight during the year.
· Our solar system is a tiny part of a galaxy, one of many billions in the Universe. Light takes minutes to reach Earth from the Sun, four years from our nearest star and billions of years from other galaxies.
· Within our solar system there is one star, the Sun, plus the eight planets and the dwarf planets that orbit around the Sun. 
· Natural satellites, the moons that orbit planets, are also part of the solar system.
· Our solar system is a small part of the Milky Way galaxy.
· Gravity provides the force that allows planets and satellites (both natural and artificial) to maintain their circular orbits.
· To maintain an orbit, gravity acts as a centripetal force. 
· Students should be able to describe the similarities and distinctions between the planets, their moons, and artificial satellites.
· Students should be able to explain qualitatively how:
· For circular orbits, the force of gravity can lead to changing velocity but unchanged speed
· For a stable orbit, the radius must change if the speed changes.
· A geostationary orbit is an orbit where the satellite must have an orbital period of exactly 24 hours when over the equator.
· A polar orbit is an orbit where the satellites move over both poles of the Earth in one orbit.

Practical Skills Covered in KS3
· Being able to plan different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary 
· Being able to take measurements, using a range of scientific equipment, with increasing accuracy and precision, taking repeat readings when appropriate 
· Being able to record data and results of increasing complexity using scientific diagrams and labels, classification keys, tables, scatter graphs, bar and line graphs 
· Being able to use test results to make predictions to set up further comparative and fair tests 
· Being able to report and present findings from enquiries, including conclusions, causal relationships and explanations of and degree of trust in results, in oral and written forms such as displays and other presentations 
· Being able to identify scientific evidence that has been used to support or refute ideas or arguments.

	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Electromagnetic effects are used in a wide variety of devices. Engineers make use of the fact that
a magnet moving in a coil can produce electric current and also that when current flows around a
magnet it can produce movement. It means that systems that involve control or communications
can take full advantage of this.

Questions about where we are, and where we came from, have been asked for thousands of years. In the past century, astronomers and astrophysicists have made remarkable progress in understanding the scale and structure of the universe, its evolution and ours. New questions have emerged recently. ‘Dark matter’, which bends light and holds galaxies together but does not emit electromagnetic radiation, is everywhere – what is it? And what is causing the universe to expand ever faster?

These topics further build upon the scientific content covered at KS3 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS3.

Rationale for timing of this topic
Students cover these topics in year 11 as it completes their scientific understanding of the key concepts of the Physics GCSE course. Effective learning will greatly enable students to make a successful start to comprehending the lesson objectives taught on the KS5 course.

	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	TOPIC 7 – Magnetism and Electromagnetism
[Topic 7.1] Permanent and induced magnetism, magnetic forces and fields
7.1.1 Poles of a magnet
· The poles of a magnet are the places where the magnetic forces are strongest. When two magnets are brought close together they exert a force on each other. Two like poles repel each other. Two unlike poles attract each other. Attraction and repulsion between two magnetic poles are examples of non-contact force.
· A permanent magnet produces its own magnetic field. An induced magnet is a material that becomes a magnet when it is placed in a magnetic field. Induced magnetism always causes a force of attraction. When removed from the magnetic field an induced magnet loses most/all of its magnetism quickly.
· Students should be able to describe:
· the attraction and repulsion between unlike and like poles for permanent magnets
· the difference between permanent and induced magnets
7.1.2 Magnetic fields
· The region around a magnet where a force acts on another magnet or on a magnetic material (iron, steel, cobalt and nickel) is called the magnetic field.
· The force between a magnet and a magnetic material is always one of attraction.
· The strength of the magnetic field depends on the distance from the magnet. The field is strongest at the poles of the magnet.
· The direction of the magnetic field at any point is given by the direction of the force that would act on another north pole placed at that point. The direction of a magnetic field line is from the north (seeking) pole of a magnet to the south(seeking) pole of the magnet.
· A magnetic compass contains a small bar magnet. The Earth has a magnetic field. The compass needle points in the direction of the Earth’s magnetic field.
· Students should be able to:
· describe how to plot the magnetic field pattern of a magnet using a compass
· draw the magnetic field pattern of a bar magnet showing how strength and direction change from one point to another
· explain how the behaviour of a magnetic compass is related to evidence that the core of the Earth must be magnetic.
7.2 The motor effect
7.2.1 Electromagnetism
· When a current flows through a conducting wire a magnetic field is produced around the wire. The strength of the magnetic field depends on the current through the wire and the distance from the wire.
· Shaping a wire to form a solenoid increases the strength of the magnetic field created by a current through the wire. The magnetic field inside a solenoid is strong and uniform.
· The magnetic field around a solenoid has a similar shape to that of a bar magnet. Adding an iron core increases the strength of the magnetic field of a solenoid. An electromagnet is a solenoid with an iron core.
· Students should be able to:
· describe how the magnetic effect of a current can be demonstrated
· draw the magnetic field pattern for a straight wire carrying a current and for a solenoid (showing the direction of the field)
· explain how a solenoid arrangement can increase the magnetic effect of the current.
· (Physics only) Students should be able to interpret diagrams of electromagnetic devices in order to explain how they work.
7.2.2 Fleming's left-hand rule (HT only)
· When a conductor carrying a current is placed in a magnetic field the magnet producing the field and the conductor exert a force on each other. This is called the motor effect.
· Students should be able to show that Fleming's left-hand rule represents the relative orientation of the force, the current in the conductor and the magnetic field.
· Students should be able to recall the factors that affect the size of the force on the conductor.
· For a conductor at right angles to a magnetic field and carrying a current:
· force = magnetic flux density × current × length
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· force, F, in newtons, N
· magnetic flux density, B, in tesla, T
· current, I, in amperes, A (amp is acceptable for ampere)
· length, l, in metres, m

7.2.3 Electric motors (HT only)
· A coil of wire carrying a current in a magnetic field tends to rotate. This is the basis of an electric motor.
· Students should be able to explain how the force on a conductor in a magnetic field causes the rotation of the coil in an electric motor
7.2.4 Loudspeakers (physics only) (HT only)
· Loudspeakers and headphones use the motor effect to convert variations in current in electrical circuits to the pressure variations in sound waves.
· Students should be able to explain how a moving-coil loudspeaker and headphones work.
7.3 Induced potential, transformers and the National Grid (physics only) (HT only)
7.3.1 Induced potential (HT only)
· If an electrical conductor moves relative to a magnetic field or if there is a change in the magnetic field around a conductor, a potential difference is induced across the ends of the conductor. If the conductor is part of a complete circuit, a current is induced in the conductor. This is called the generator effect.
· An induced current generates a magnetic field that opposes the original change, either the movement of the conductor or the change in magnetic field.
· Students should be able to recall the factors that affect the size of the induced potential difference/induced current.
· Students should be able to recall the factors that affect the direction of the induced potential difference/induced current.
· Students should be able to apply the principles of the generator effect in a given context.
7.3.2 Uses of the generator effect (HT only)
· The generator effect is used in an alternator to generate ac and in a dynamo to generate dc.
· Students should be able to:
• explain how the generator effect is used in an alternator to generate ac and in a dynamo to generate dc
• draw/interpret graphs of potential difference generated in the coil against time.
7.3.3 Microphones (HT only)
· Microphones use the generator effect to convert the pressure variations in sound waves into variations in current in electrical circuits.
· Students should be able to explain how a moving-coil microphone works.
7.3.4 Transformers (HT only)
· A basic transformer consists of a primary coil and a secondary coil wound on an iron core.
· Iron is used as it is easily magnetised.
· Knowledge of laminations and eddy currents in the core is not required.
· The ratio of the potential differences across the primary and secondary coils of a transformer Vp and Vs
· depends on the ratio of the number of turns on each coil, np and ns.
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· potential difference, Vp and Vs in volts, V
· In a step-up transformer Vs > Vp
· In a step-down transformer Vs < Vp
· If transformers were 100% efficient, the electrical power output would equal the electrical power input.
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· Where Vs  × Is is the power output (secondary coil) and Vp × Ip is the power input (primary coil).
· power input and output, in watts, W
· Students should be able to:
· explain how the effect of an alternating current in one coil in inducing a current in another is used in transformers
· explain how the ratio of the potential differences across the two coils depends on the ratio of the number of turns on each
· calculate the current drawn from the input supply to provide a particular power output
· Students should be able to apply this equation which is given on the Physics equation sheet.
· apply the equation linking the p.d.s and number of turns in the two coils of a transformer to the currents and the power transfer involved, and relate these to the advantages of power transmission at high potential differences.
Common Misconceptions
· Learners find understanding the manner in which electric and magnetic fields interact to produce a force challenging. Learners commonly have difficulty with the right angles and three-dimensional requirements of Fleming’s left-hand rule. Their ability to visualise this will impact how they deal with this concept. Learners find the action of a commutator difficult to apply in the D.C. motor. The application of changing direction of field in the transformer is found challenging by many learners and hence often leads to a superficial grasp of the working of the transformer. Again, this topic is taught early in the term. Teachers should revisit this throughout the term to maximise the chances of learning.
· Common misconceptions that learners have include the idea that larger magnets will always be stronger magnets. They also have difficulty understanding the concept of field line density being an indicator of field strength. Learners often do not know that the geographic and magnetic poles are not located in the same place. As this is taught early into the topic, it can be reinforced by teachers visiting this learning point later in the term.
· Students struggle to appreciate that magnetic field lines have direction. This can be reinforced with a helpful mnemonic. 
· Students struggle to rearrange equations. Teachers can increase the chance of successful learning outcomes here by liaising with teachers in the maths department to understand the optimal methods for teaching how to rearrange equations.
[TOPIC 8] Space physics (physics only)
8.1 Solar system; stability of orbital motions; satellites (physics only)
8.1.1 Our solar system
· Within our solar system there is one star, the Sun, plus the eight planets and the dwarf planets that orbit around the Sun. Natural satellites, the moons that orbit planets, are also part of the solar system.
· Our solar system is a small part of the Milky Way galaxy.
· The Sun was formed from a cloud of dust and gas (nebula) pulled together by gravitational attraction.
· Students should be able to explain:
· how, at the start of a star's life cycle, the dust and gas drawn together by gravity causes fusion reactions
• that fusion reactions lead to an equilibrium between the gravitational collapse of a star and the expansion of a star due to fusion energy
8.1.2 The life cycle of a star
· A star goes through a life cycle. The life cycle is determined by the size of the star.
· Students should be able to describe the life cycle of a star:
· the size of the Sun
· much more massive than the Sun.
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· Fusion processes in stars produce all of the naturally occurring elements. Elements heavier than iron are produced in a supernova.
· The explosion of a massive star (supernova) distributes the elements throughout the universe.
· Students should be able to explain how fusion processes lead to the formation of new elements.
8.1.3 Orbital motion, natural and artificial satellites
· Gravity provides the force that allows planets and satellites (both natural and artificial) to maintain their circular orbits.
· Students should be able to describe the similarities and distinctions between the planets, their moons, and artificial satellites.
· (HT only) Students should be able to explain qualitatively how:
· (HT only) for circular orbits, the force of gravity can lead to changing velocity but unchanged speed
· (HT only) for a stable orbit, the radius must change if the speed changes.
8.2 Red-shift (physics only)
· There is an observed increase in the wavelength of light from most distant galaxies. The further away the galaxies, the faster they are moving and the bigger the observed increase in wavelength. This effect is called red-shift.
· The observed red-shift provides evidence that space itself (the universe) is expanding and supports the Big Bang theory.
· The Big Bang theory suggests that the universe began from a very small region that was extremely hot and dense.
· Since 1998 onwards, observations of supernovae suggest that distant galaxies are receding ever faster.
· Students should be able to explain:
· qualitatively the red-shift of light from galaxies that are receding
· that the change of each galaxy’s speed with distance is evidence of an expanding universe
· how red-shift provides evidence for the Big Bang model
· how scientists are able to use observations to arrive at theories such as the Big Bang theory
· that there is still much about the universe that is not understood, for example dark mass and dark energy.

Common Misconceptions
· Many students believe that planets orbit the sun in circular motions. The elliptical motion can be conveyed to students using computer simulations (e.g. PhEt simulations)
· Many students believe that there is no gravity in space. Again, computer simulations can be used to show that objects simply experience less effect due to gravity, the further away they are from massive bodies.

	New key terminology students will be taught during this topic/unit

	[TOPIC 7] 
Alternator: A device that makes use of the generator effect to generate alternating current.
Attraction: Opposite poles will experience a force of attraction, meaning they will experience a force towards each other. The force between a magnet and magnetic material is always one of attraction. 
Current-Carrying Wires: When current flows through a wire, a magnetic field is generated around it. The strength of the field is dependent on the magnitude of the current and the distance from the wire.
Dynamo: A device that makes use of the generator effect to generate direct current.
Electric Motor: A current-carrying coil of wire in a magnetic field. The two sides of the coil that are perpendicular to the magnetic field experience forces in opposite directions, causing rotation.
Electromagnet: A solenoid with an iron core.
Fleming’s Left-Hand Rule: A rule used to determine the orientation of the force (thumb), current (second finger) and magnetic field (first finger) when a current-carrying wire is placed in a magnetic field (motor effect).
Generator Effect: When there is relative motion between an electrical conductor and a magnetic field, a potential difference will be induced across the ends of the conductor. A current will flow if this conductor is part of a complete circuit.
Induced Magnet: A material that becomes a magnet when it is placed in an existing magnetic field, but loses its magnetism quickly once it is removed. Induced magnetism always produces attractive forces
Magnetic Compass: A device containing a small bar magnet that points in the direction of the Earth’s magnetic field.
Magnetic Field Lines: Lines representing the strength and direction of a magnetic field. The field line direction at any point is in the direction that a force would act on another north pole if placed at that point. Magnetic Field: The region around a magnet in which another magnet or magnetic material will experience a force.
Magnetic Materials: Iron, steel, cobalt and nickel
Magnetic Poles: The regions of a magnet where the magnetic forces are at their strongest.
Microphone: A device that uses the generator effect to convert the pressure variations of sound waves into variations in the electrical current of a circuit.
Motor Effect: When a current-carrying wire is placed in a magnetic field, a force will be experienced between the wire and the magnet responsible for the field.
Permanent Magnet: A magnet that produces its own magnetic field.
Repulsion: Like-poles will experience a force of repulsion, meaning they will experience forces in opposite directions.
Solenoid: A wire wrapped into the shape of a coil, that has a strong and uniform magnetic field inside of it. The solenoid’s magnetic field strength can be increased by adding an iron core.
Step-Down Transformer: A transformer that has a smaller potential difference in the secondary coil than in the primary core. 
Step-Up Transformer: A transformer that has a larger potential difference in the secondary coil than in the primary core.
Tesla: The unit of magnetic flux density. Transformer: An iron core with a primary and secondary coil of wire wound around opposite ends
[TOPIC 8] Space Physics
Artificial Satellites: Man-made satellites that have been sent into space for purposes such as satellite imaging and communications.
Big Bang Theory: The currently accepted model for the origin of the universe. It suggests that the universe has expanded from an initially very small, hot and dense point.
Circular Orbits: Planets and satellites travel in circular orbits. Gravity provides the required force for these orbits.
Dark Energy: A hypothesised form of energy, believed to be responsible for the universe’s ever increasing rate of expansion.
Dark Mass: A hypothesised type of mass that cannot be observed by current methods. It is used to explain why some galaxies rotate faster than they should for their observed mass. 
Main Sequence Star: The stable state of all stars. The gravitational forces pulling the star together, and the pressure pushing outwards, are balanced.
Milky Way Galaxy: The galaxy in which our solar system is located.
Natural Satellites: The moons that orbit planets.
Nebula: A cloud of dust and gas.
Protostar: The first stage all stars go through after forming from a nebula. In this stage the star becomes hot enough for hydrogen nuclei to fuse.
Red Giant Star: When their hydrogen is used up and larger nuclei are produced by fusion, stars of a similar magnitude to the Sun will expand to form a red giant.
Red-Shift: The observed increase in the wavelength of the light emitted by distant galaxies. The more distant the galaxy, the faster it is moving and so the bigger the observed increase in wavelength.
Star Life Cycle: The stages that a star passes through in its lifetime, dependent on the size of the star relative to the sun.
Sun: A star formed from a cloud of dust and gas being pulled together by gravitational attraction. Fusion reactions occur in the sun. 
Supernova: The explosion of a massive star, that distributes the elements created by the fusion reactions in the star, throughout the universe.
White Dwarf: When the fusion reactions in stars of a similar magnitude to the sun come to an end, the star will contract under gravity and cool down to form a white dwarf.


	Plan for Assessment 

	Informal assessment is ongoing through homework, classwork, practical work, contributions to class discussion/group work.

Formal assessment. Students complete an examination in class out of 50 marks. Each score will be reported out of 100 as a ‘Science Point Score’. Similar to UMS, each assessment will be standardised with a mark relating to a science point score- the scale of which will depend on the difficulty of the examination. This will ensure standard scoring across the 3 disciplines. The Science Point Score will be determined from the performance of the cohort – similar to the methodology used for the GCSE examinations. 

All assessments carried out in Year 9 are split into Foundation Tier and Higher Tier.
It is recommended students in Set 1–2 (for a 4 class band) or Set 1-3 (for a 5/6 class band) will take the Higher Tier assessments. 
It is recommended students in Set 3–4 (for a 4-class band) or Set 4-6 (for a 5/6 class band) will take the Foundation Tier assessments. 
The final decision of tier entry for individual students is at the discretion of the teacher.
Students do not have to sit the same tier in the different Science subjects.
Higher tier assessments can attain Science Point Scores from 0 – 100 points.
Foundation tier assessments can attain Science Point Scores from 0 – 69 points.
The Science Point Score will allow for students to compare results across the three subjects.

The content of the examination is as follows:

	Section of Assessment
	Content

	Section A


	GCSE style questions based on previous topics. Some how science works questions embedded.

	Section B


	GCSE style questions based on current topics learnt. Some how science works questions embedded.



This examination will be set by the HoD and will not be known to the class teacher in advance. 
Teachers are to record centrally 1 single mark out of 50 for the final assessed examination. Teachers may choose to record the marks in their planner. Feedback on the examination should be minimal and students spend time after the examinations self-reflecting, indicating three areas of strength in their assessment performance and three areas to develop in line with the Year 10 frameworks.
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