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Year Group: Year 9 (Physics)

This is the plan for the taught curriculum during achievement period: Assessment 2 (December - March)

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

	Students are taught the following topics ‘Elastic Energy’, ‘Circuit Symbols’, ‘Electrical Charge’, ‘Current, Resistance and Potential Difference’, ‘Resistance and Length’, ‘Resistance in a Series and Parallel Circuit’, ‘Resistors’, ‘I-V Characteristics’.
Students are taught practical applications and skills of the concept covered to help shape their understanding of the scientific method. They do this through planning, completing and evaluating 3 Required Practical Activities.
Students are taught the topics so that they can gain a full understanding of the core principles of Physics which enables them to achieve their full potential at GCSE.


	Prior knowledge needed for this unit/topic from previous teaching

	Concepts covered in KS3
Being able to describe how jobs get done using an energy model where energy is transferred from one store at the start to another at the end. 
Being able to state what an elastic energy store is and calculate the amount of elastic potential energy stored in a stretched spring can.
Being able to describe the factors thermal energy of an object depends. Being able to explain the energy transfer from an object to its surroundings. 
Be able to state the factors that affect the rate at which an object transfers energy by heating depends on.
Be able to describe what factors affect the rate of cooling of a building.
To investigate the effectiveness of different materials as thermal insulators and the factors that may affect the thermal insulation properties of a material. 
Being able to draw and label key circuit symbols.
Being able to state what electrical current is and how it acts in both series and parallel circuits.
Being able to state what potential difference is and how it acts in both series and parallel circuits.
Being able to state what resistance is and calculate resistance using the correct equation.
Being able to explain the differences in resistance in a series vs parallel circuit.
Being able to state what electrical charge is and calculate charge using the correct equation.

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

Electric charge is a fundamental property of matter everywhere and 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. These topics form the foundation which the topics covered in year 9, 10 and 11 will further develop, either by application of the core principle or via use of similar methodology. In addition, these topics link together to deliver a clear understanding of how energy can be transferred in the universe and how important electrical energy is in a students’ every day life.  

Rationale for timing of this topic

Students cover these topics in Year 9 to further develop upon the scientific content covered at KS3 and give the teacher opportunities.
To further develop the practical investigative skills the students gained at KS3, the Required Practical lessons give the opportunity to place scientific concepts in a practical context and allow students to understand the importance of the scientific method in understanding new scientific ideas and further developing these ideas to lead to new discoveries. 





 

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

	Insulation
· Describe that unwanted energy transfers can be reduced in a number of ways, for example, through lubrication and the use of thermal insulation.
· Describe the factors that affect the rate of cooling of a building.
· Describe that the higher the thermal conductivity of a material; the higher the rate of energy transfer by conduction across the material.
Elastic Energy
· Calculate the amount of elastic potential energy stored in a stretched spring using the correct equation.
Circuit Symbols
· Be able to recognize, draw and label standard circuit symbols.
Electrical  Charge
· Describe that for electrical charge to flow through a closed circuit the circuit must include a source of potential difference.
Current, Resistance and Potential Difference
· State that electric current is a flow of electrical charge and that the size of the electric current is the rate of flow of electrical charge.
· State that the current at any point in a series circuit has the same value as the current at any other point in the same circuit.
· To describe that the current through a component depends on both the resistance of the component and the potential difference across the component.
· Use the correct equation to calculate current, potential difference or resistance.
· Explain the design and use of a circuit to measure the resistance of a component by measuring the current through, and potential difference across, the component. 
· Students should set up and use a circuit to investigate a factor/ the factors that affect the resistance of an electrical component(s).
Resistors
· Describe that the current through an ohmic conductor (at a constant temperature) is directly proportional to the potential difference across the resistor. 
· Explain that the resistance of components such as filament lamps, diodes, thermistors and LDRs is not constant; it changes with the current through the component.
I-V Characteristics
· Be able to draw I-V graphs for a filament lamp, a diode and a fixed resistor.





Anticipated gaps 
Students struggle to remember the names of all the different energy stores. They have trouble understanding where energy transfers occur in real-life situations and how the transfer occurs. Frequent recapping and visiting to these key concepts will take place.
Students struggle to remember key equations by heart, re-arranging equations when needed and to recall the correct units. Time will be taken to go through worked examples and help given to aid retaining the information, such as through the use of formula triangles.


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

	Thermal conductivity: The higher the thermal conductivity of a material, the higher the rate of energy transfer by conduction across the material.
Diode: A non-ohmic conductor that has a much higher resistance in one direction (its reverse direction) than in the other direction (its forward direction)
Electrons: Tiny negatively charged particles that move around the nucleus of an atom
Light-depending resistor (LDR): A resistor whose resistance depends on the intensity of the light incident on it
Light-emitting diode (LED):  A diode that emits light when it conducts 
Ohm’s law: The current through a resistor at constant temperature is directly proportional to the potential difference across the resistor
Parallel:
components connected in a circuit so that the potential difference is the same across each one
Potential difference:A measure of the work done or energy transferred to the lamp by each coulomb of charge that passes through it. The unit of potential difference is the volt (V).
Resistance: Resistance (in ohms, Ω) = potential difference (in volts, V) ÷ current (in amperes, A)
Series: Components connected in a circuit in such a way that the same current passes through them
Thermistor: A resistor whose resistance depends on the temperature of the thermistor.



	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.
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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 9 frameworks.
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