[image: ]St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 8 (Physics)

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

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

	Students are taught the following topics ‘forces and motion’, ‘space’, ‘work done’, and ‘energy resources’.
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
Effects of gravity, air resistance, water resistance and friction.
The magnifying effect of levers on forces.
Planets and moons, and their relative motion. 

Practical skills covered in KS2
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.

Concepts covered in KS3
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. 
Draw a force diagram for a problem involving gravity.
Students should be able to calculate the changes in energy involved when a system is changed by: 
• heating 
• work done by forces 
• work done when a current flows 
• use calculations to show on a common scale how the overall 
energy in a system is redistributed when the system is changed. 



	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

	Advanced Forces

The density of a material is defined by the equation: 
[image: C:\Users\59789\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\192BA59F.tmp] 
density, ρ, in kilograms per metre cubed, kg/m3 
mass, m, in kilograms, kg 
volume, V, in metres cubed, m3  
Students should be able to recall and apply this equation.  
The particle model can be used to explain: 
• The different states of matter 
• Differences in density.  
Students should be able to:  
• Recognise/draw simple diagrams to model the difference between solids, liquids, and gases. 
• Explain the differences in density between the different states of matter in terms of the arrangement of atoms or molecules. 
• Use appropriate apparatus to make and record the measurements 
needed to determine the densities of regular solid objects and liquids. Volume should be determined from the dimensions of regularly shaped objects. Dimensions to be measured using appropriate apparatus such as a ruler, micrometer or Vernier callipers. 
Different stresses on a solid object can be used to explain observations where objects scratch, sink into, or break surfaces. 
 
The pressure produced by a force on a surface can be calculated using the equation: 
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pressure, p, in pascals, Pa 
force, F, in newtons, N 
area, A, in metres squared, m2 
Students should be able to recall and apply this equation.  
Students should be able to:  
• Use the idea of stress to deduce potential damage to one solid object by another. 
• Given unfamiliar situations, use the formula to calculate pressure or stress on a surface.  
• Explain observations where the effects of forces are different because of differences in the area over which they apply. (Upper Sets Only). 
One effect of a force is to change an object’s form, causing it to be stretched or compressed. In some materials, the change is proportional to the force applied.  
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The extension of an elastic object, such as a spring, is directly proportional to the force applied, provided that the limit of proportionality is not exceeded.  
force, F, in newtons, N 
spring constant, k, in newtons per metre, N/m 
extension, e, in metres, m 
This relationship also applies to the compression of an elastic 
object, where ‘e’ would be the compression of the object.  
Students should be able to recall and apply this equation.  
Students should be able to:  
• Investigate the relationship between force and extension for a 
spring. 
• Describe how materials behave as they are stretched or squashed. 
• Describe what happens to the length of a spring when the force on it changes. 
• Using force and extension data, compare the behaviour of different materials in deformation using the idea of proportionality. 
• Give examples of the forces involved in stretching, bending or 
compressing an object. 
• Explain why, to change the shape of an object (by stretching, 
bending or compressing), more than one force has to be applied – this is limited to stationary objects only. 
• Describe the difference between elastic deformation and 
inelastic deformation caused by stretching forces. 
• Describe the difference between a linear and non-linear relationship between force and extension. (Upper Sets Only). 
• Interpret data from an investigation of the relationship between force and extension. (Upper Sets Only). 
A force or a system of forces may cause an object to rotate. 
Students should be able to describe examples in which forces cause rotation. 
The turning effect of a force is called the moment of the force.  
The size of the moment is defined by the equation: 
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moment of a force, M, in newton-metres, Nm 
force, F, in newtons, N 
distance, d, is the perpendicular distance from the pivot to the line 
of action of the force, in metres, m. 
Students should be able to recall and apply this equation.  
If an object is balanced, the total clockwise moment about a pivot 
equals the total anticlockwise moment about that pivot.  
Students should be able to:  
• Explain how turning forces are used in levers. (Upper Sets Only). 
• Calculate the size of a force, or its distance from a pivot, acting on an object that is balanced.  

Anticipated Gaps

Recalling, applying and manipulating equations. Units for density, pressure, spring constant and moments. Difference between weight and mass and separating those terms especially as the units of mass are commonly used as units of weight. Less dense/more dense.

Space
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.  
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. 

Anticipated Gaps
Understanding that the sun is a star, the moon reflects the sun’s light. All objects have gravity.

Work
A system is an object or group of objects.  
There are changes in the way energy is stored when a system changes. 
Students should be able to describe all the changes involved in the way energy is stored when a system changes, for common situations.  
For example: 
• An object projected upwards 
• A moving object hitting an obstacle 
• An object accelerated by a constant force 
• A vehicle slowing down 
• Bringing water to a boil in an electric kettle. 
Throughout this section on Energy students should be able to calculate the changes in energy involved when a system is changed by: 
• Heating 
• Work done by forces 
• Work done when a current flows 
• Use calculations to show on a common scale how the overall energy in a system is redistributed when the system is changed.  
Students should be able to: 
• Describe how the energy of an object depends on its speed, temperature, height or whether it is stretched or compressed. 
• Show how energy is transferred between energy stores in a range of real-life examples. 
• Explain why processes such as swinging pendulums or bouncing balls cannot go on forever, in terms of energy.  
• Evaluate analogies and explanations for the transfer of energy. 
Work is done and energy transferred when a force moves an object. The bigger the force or distance, the greater the work. Machines make work easier by reducing the force needed.   
Levers and pulleys do this by increasing the distance moved, and wheels reduce friction.  
A simple lever and a simple gear system can both be used to transmit the rotational effects of forces. 
 Students should be able to: 
• Draw a diagram to explain how a lever makes a job easier. 
• Compare the work needed to move objects different distances. 
• Compare and contrast the advantages of different levers in terms of the forces need and distance moved. (Upper Sets Only) 
• Explain how levers and gears transmit the rotational effects of forces. (Upper Sets Only) 
Energy can be transferred usefully, stored or dissipated, but cannot be created or destroyed.  
Students should be able to: 
• Describe with examples where there are energy transfers in a closed system, that there is no net change to the total energy. 
• Describe, with examples, how in all system changes energy is dissipated, so that it is stored in less useful ways. This energy is often described as being ‘wasted’. 
• Explain ways of reducing unwanted energy transfers, for example through lubrication and the use of thermal insulation. 
• Explain how energy is dissipated in a range of situations. 
• Compare the percentages of energy wasted by renewable energy sources. 
• Evaluate analogies and explanations for the transfer of energy. 
The energy efficiency for any energy transfer can be calculated using the equation: 
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Students should be able to recall and apply both equations. 
Students may be required to calculate or use efficiency values as a decimal or as a percentage. 
Students should be able to: 
• Calculate the useful energy and the amount dissipated, given values of input and output energy. 
• Use the law of conservation of energy to explain why efficiency can never be greater than 100%. 
• Investigate the efficiency of a system.  
• Describe design features that can be used to improve the efficiency of an energy transfer.  
• Describe ways to increase the efficiency of an intended energy transfer. (Upper Sets Only) 

Anticipated Gaps
Energy is required to be transferred for work to be done. Maths skills. 

Energy resources
The main energy resources available for use on Earth include fossil fuels (coal, oil and gas), nuclear fuel, bio-fuel, wind, hydroelectricity, geothermal, the tides, the Sun and water waves.  
A non-renewable energy resource is one that is cannot replenished as it is used.  
Fossil fuels are non-renewable energy resources formed from the remains of ancient plants or animals. Examples are coal, crude oil and natural gas.  
Energy sources include: 
• the fossil fuels (coal, oil, and gas) which are burned to heat water or air.  
The uses of energy resources include transport, electricity generation and heating.  
Students should be able to: 
• Describe the main energy sources available in a situation. 
• Distinguish between energy resources that are renewable and energy resources that are non-renewable 
• Compare ways that different energy resources are used, the uses to include transport, electricity generation and heating 
• Understand why some energy resources are more reliable than others. 
The main energy resources available for use on Earth include: fossil fuels (coal, oil and gas), nuclear fuel, bio-fuel, wind, hydroelectricity, geothermal, the tides, the Sun and water waves.  
Energy sources include: 
• Uranium and plutonium when energy from nuclear fission is used to heat water.  
The uses of energy resources include transport, electricity 
generation and heating.  
Students should be able to: 
• Describe the main energy sources available 
• Distinguish between energy resources that are renewable and energy resources that are non-renewable 
• Compare ways that different energy resources are used, the uses to include transport, electricity generation and heating 
• Understand why some energy resources are more reliable than others 
A renewable energy resource is one that is being (or can be) replenished as it is used. 
Water and wind can be used to drive turbines directly. 
Energy sources used in this way include, but are not limited to, wind, waves, tides, and the falling of water in hydroelectric schemes. 
A renewable energy resource is one that is being (or can be) replenished as it is used.  
Electricity can be produced directly from the Sun’s radiation. Solar cells can be used to generate electricity.  
In some volcanic areas hot water and steam rise to the surface. The steam can be tapped and used to drive turbines. This is known as geothermal energy.  
Students should be able to: 
• Describe the main energy sources available in a situation. 
• Distinguish between energy resources that are renewable and energy resources that are non-renewable 
• Compare ways that different energy resources are used, the uses to include transport, electricity generation and heating 
• Understand why some energy resources are more reliable than others 
Using different energy resources has different effects on the environment.  
These effects include: 
• The release of substances into the atmosphere 
• The production of waste materials 
• Noise and visual pollution 
• The destruction of wildlife habitats.  
Carbon capture and storage is a rapidly evolving technology. To prevent 
carbon dioxide building up in the atmosphere we can catch and store it. Some of the best natural containers are old oil and gas fields, such as those under the North Sea.  
Small-scale production of electricity may be useful in some areas and for some uses, e.g. hydroelectricity in remote areas and solar cells for roadside signs.  
While small-scale production can be locally useful it is sometimes uneconomic to connect such generation to the National Grid. 
 
Students should be able to: 
• Consider the environmental issues that may arise from the use of different energy resources. 
• Show that science has the ability to identify environmental issues arising from the use of energy resources but not always the power to deal with the issues because of political, social, ethical, or economic considerations. 
• Describe the environmental impact arising from the use of different energy resources. 
• Explain patterns and trends in the use of energy resources. 

Anticipated Gaps
[bookmark: _GoBack]Differences between energy stores and energy sources.


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

	Equilibrium
State of an object when opposing forces are balanced.
Deformation
Changing shape due to a force.
Linear relationship
When two variables are graphed and show a straight line which goes through the origin, this can be termed ‘directly proportional’.
Newton
Unit for measuring forces (N).
Tension
Force extending or pulling apart.
Compression 
Force squashing or pulling together.
Pressure
The ratio of force to surface area, in N/m2, and how it causes stresses in solids.
Galaxy
A collection of stars held together by gravity. Our galaxy is called the Milky Way.
Light year
The distance light travels in a year (over 900 million, million kilometres).
Stars
A body which gives out light and may have a solar system of planets.
Orbit
Path taken by a satellite, planet or star around a larger body. Earth completes one orbit of the sun in one year.
Exoplanet
Planet that orbits a star outside of our solar system.
Work
The transfer of energy when a force moves an object, measured in joules (J).
Lever
A type of machine that is a rigid bar that pivots about a point.
Input force
The force you apply to a machine.
Output force
The force that is applied to the object moved by the machine.
Displacement
The distance an object moves from its original position.
Energy resource
Something with stored energy which can be released in a useful way.
Non renewable
An energy resource that cannot be replaced and will be used up.
Renewable
An energy resource that can be replaced and will not run out. Examples are: solar, wind, waves, geothermal and biomass.
Fossil fuels
Non-renewable energy resources formed from the remains of ancient plants or animals. Examples are coal, crude oil and natural gas.

	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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