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Department Curriculum Planning
Department: Science

Year Group: Year 8 (Physics)

This is the plan for the taught curriculum during achievement period: Assessment 1 (September-January)

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

	Students are taught the following topics ‘electricity’ and ‘magnetism’
Students are taught practical applications and skills of the concepts covered to help shape their understanding of the scientific method.
Students are taught the topics so that they can gain a full understanding of the core principles of physics, which can be applied to more advanced and detailed contexts at a later date.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts covered in KS2
Describe how the function of some components change depending on number of cells in a circuit.
Devices that use electricity.
Predicting attraction and repulsion.

Practical skills covered in KS2
Construct and use series circuits.
Identify magnetic/non- magnetic materials.
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
These topics form the basis of the core principles of physics. Without knowledge of these topics, students would not be able to access the more challenging parts of physics further on in the course and understand how the universe works. These topics develop the work in KS2 and year 7 which the topics covered in year 9 will further develop, either by application of the core principle or via use of similar methodology. In addition, all of these topics link together to deliver a clear understanding of how energy can be transferred in the universe. 
These topics further develop upon the scientific content covered at KS2 and earlier in KS3 and give the teacher opportunities to further develop the practical investigative skills the students gained previously.
These topics also give the opportunity to place scientific concepts in a practical context and allow students to reinforce the importance of the scientific method in understanding new scientific ideas and further developing these ideas to lead to new discoveries.

Rationale for timing of this topic
Students cover these topics in year 8 as it forms the basis of their scientific understanding moving forward into KS4, especially electricity as it forms a large part of their study in year 9. All the topics covered comprise the fundamental aspects of physics. In addition, these topics build upon the knowledge and skills covered in the KS2 curriculum, whilst also forming the basis for the concepts covered in assessment period 2 in year 8.
These topics also develop students’ to practical work skills in a secondary school environment allowing them to build confidence and experience needed for practical work in further years. 
Concepts covered are easily accessible to students and can capture their imagination/excitement when covering science, making the course more accessible.





 

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

	Electricity
Current is the rate of flow of charge and is the same everywhere in a single closed loop. 
Current divides between loops in a parallel circuit, combines when loops meet, lights up bulbs and makes components work. 
The size of the electric current is the rate of flow of electrical charge. 
Charge in an electrical circuit is given by free electrons in the conductor.  
Everyday electrical appliances are designed to bring about energy transfers.
We can model potential difference (voltage) as an electrical push from the battery, or the amount of energy transferred (work done) per unit of charge transferred through the electrical pathway. 
In a series circuit, potential difference is shared between each component. In a parallel circuit, potential difference is the same across each loop.
The amount of energy an appliance transfers depends on how long the appliance is switched on for and the power of the appliance. 
Students should be able to describe how different domestic appliances transfer energy from batteries or ac mains to the kinetic energy of electric motors or the energy of heating devices. 
Work is done when charge flows in a circuit. 
The amount of energy transferred by electrical work can be calculated using the equation: 
Energy transferred = charge flow × potential difference 
E = Q V 
Energy transferred, E, in joules, J 
Charge flow, Q, in coulombs, C 
Potential difference, V, in volts, V 
Students should be able to recall and apply this equation.  
Justify the sizes of voltages in a circuit, using arguments based on energy. 
Draw conclusions about safety risks, from data on voltage, resistance and current. 
Evaluate a model of current as electrons moving from the negative to the positive terminal of a battery, through the circuit. 
The current (I) through a component depends on both the 
resistance (R) of the component and the potential difference (V) across the component. The greater the resistance of the component the smaller the current for a given potential difference (pd) across the component.  
Components with resistance reduce the current flowing and transfer energy (dissipate) to the internal energy store of the surroundings.  
Current, potential difference or resistance can be calculated using the equation: 
Potential difference = current × resistance 
V = I R 
Potential difference, V, in volts, V 
Current, I, in amperes, A (amp is acceptable for ampere) 
Resistance, R, in ohms, Ω  
Students should be able to recall and apply this equation. 
Students should be able to draw and interpret circuit diagrams.  
There are two ways of joining electrical components, in series and in parallel. Some circuits include both series and parallel parts. For components connected in series: 
• There is the same current through each component. 
• The total potential difference of the power supply is shared 
between the components. 
• The total resistance of two components is the sum of the 
resistance of each component. 
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resistance, R, in ohms, Ω  
Students should be able to: 
• Use circuit diagrams to construct and check series and 
parallel circuits that include a variety of common circuit 
components 
• Describe the difference between series and parallel circuits 
• Explain qualitatively why adding resistors in series increases 
the total resistance whilst adding resistors in parallel 
decreases the total resistance. 
• Explain the design and use of dc series circuits for 
measurement and testing purposes 
• Calculate the currents, potential differences, and resistances in dc series circuits 
• Solve problems for circuits which include resistors in series 
using the concept of equivalent resistance. 
For electrical charge to flow through a closed circuit the circuit must include a source of potential difference.  
Electric current is a flow of electrical charge. The size of the electric current is the rate of flow of electrical charge.  
Charge flow, current and time are linked by the equation:  
charge flow = current × time 
Q = I t 
charge flow, Q, in coulombs, C 
current, I, in amperes, A (amp is acceptable for ampere) 
time, t, in seconds, s  
Students should be able to recall and apply this equation.  
A current has the same value at any point in a single closed loop. 

Anticipated gaps
Students can struggle with potential difference, resistance and current. The scheme of work links these together at the beginning of the topic allowing it to be revisited and developed throughout the learning. Equations relating to electrical circuits are introduced, e.g.: V=IR, E=QV, Q=It, these can be very challenging for some students. Rules around series and parallel circuits require a lot of recap/revisiting to enable longer term recall.

Magnetism
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: 
• 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. 

Anticipated Gaps
Students are aware of magnetism and its effects but are usually unaware of the fields, direction and their shapes. Methods to identify if an object is a magnet, non-magnetic or a magnetic material can prove difficult for many students. Methods to plot field lines can prove tricky for some.
The Earth’s poles, how we name them when using a compass can be confusing. ‘North seeking/South seeking’ can be confusing when we teach that N and S attract (why is the north of the compass attracted to the north pole?).
How electromagnets work and ways of increasing their strength should be revisited once taught as these can be problematic for some students to remember. Terminology around the subject should also be revisited, for example with Take 5 quizzes.


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

	Potential difference
Amount of energy shifted from the battery to the moving charge, or from the charge to the circuit components, in volts (V).
Resistance
A property of a component, making it difficult for a charge to pass through, in ohms (Ω).
Electrical conductor
A material that allows a current to flow through easily, has low resistance.
Electrical insulator
A material that does not allow a current to flow through easily, has high resistance.
Electrons
Tiny particles that are part of an atom, carrying a negative charge,
Current
Flow of electrical charge in amperes (A). 
Series
If components in a circuit are in the same loop.
In parallel
If some components are on separate loops.
Magnetic force
Non-contact force from a magnet on a magnetic material.
Permanent magnet
An object that is magnetic all of the time.
Magnetic poles
The ends of a magnet that are north seeking (N) and south seeking (S).
Electromagnet
A non-permanent magnet turned a current on and off by controlling the current through it.
Solenoid
Wire wound into a tight core, part of an electromagnet.
Core
Soft iron metal that a solenoid is wrapped around.
[bookmark: _GoBack]

	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 45 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 Key Stage 3 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.

In this examination, students will only be examined on content from the previous term.

Content of the examination will be as follows.


	Question Type
	
	Foundation Tier
	Higher Tier

	Section A
Multiple Choice


	Questions on either experimental technique or basic scientific content with 4 possible answers.

	10 marks


	10 marks



	Section A
One Word Answer

	Questions on either experimental technique or basic scientific content which require a one-word answer.

	5 marks
	5 marks

	Section B
Content Questions


	Questions based on scientific content. 


	20 marks


	20 marks



	Section C
Working Scientifically Questions
	Questions based on experimental technique. 



	10 marks

	10 marks




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 45 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 KS3 frameworks.
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