
Yr 8 SCIENCE –PHYSICS 

Progression 
Pathway  

 

Content and Concepts (depth of understanding and 
application) 

 

Skills Mastery 
 

 

7 – 9 
 
 
 
 

Use the idea of latent heats when discussing changes of state. Use ideas about displacement 
to explain phenomena connected with floating and sinking.. Apply the idea of thermal mass 
to homes. Use the formula relating power, energy and time (in W, J and s). Evaluate energy-
saving appliances or modifications. State the meaning of: convex mirror, concave mirror. Use 
ray diagrams to explain some of the features of images in periscopes. Describe some uses of 
total internal reflection such as in optical fibres and in binoculars.  Describe the causes and 
effects of long-sight and short-sight and how different types of lens are used to correct these 
defects. Explain how different types of lens are used to correct long-sight and short-sight. 
Analyse the rotations and axes of other planets to predict annual changes. Use ideas about 
the Earth’s magnetic field to explain variation, dip and deviation. Explain why the speed of a 
planet changes as it moves around its orbit. Describe the different shapes of galaxies and 
relate the view of the sky to a planet’s position in a galaxy. Describe some ways in which 
astronomers can detect planets orbiting stars other than the Sun. Explain how gears work 
using ideas about moments. Explain why the actual mechanical advantage may not be the 
same as the theoretical value. Use the idea that a force can be represented by two 
orthogonal forces. Explain why the resistance of a filament lamp increases with increasing 
voltage. Use Fleming’s left-hand rule and the right-hand grip rule. Explain how the motor 
effect is used in unfamiliar devices. 

Working scientifically 
Uses equipment with confidence and skill, 
leads the planning of experimental work 
carefully, organises systems and recording 
methodology to ensure accurate 
methodical working. Can adapt practical 
methods to resolve problems. Confidently 
assesses variables, draws conclusions and 
evaluates risk, considers the significance of 
error and tries to minimise. Confident with 
all analytical methods, graphing, tables, 
anomalies.  
Maths skills 
Use the equation relating pressure to the 
depth and density of a liquid. Use and 
interpret the equation linking drag, 
density, speed and frontal area.  Use data 
to evaluate methods of reducing carbon 
emissions. Work out the direction of 
relative motion for objects not moving 
along the same line.  Use the formula 
relating power, current and voltage. 

6 – 8 
 
 
 
 

Explain why ice is less dense than water. Apply ideas about pressure to barometers and 
altimeters. Explain that the upthrust depends on the weight of fluid displaced. Explain the 
causes and effects of wind chill. Explain why the efficiency can never be greater than 100%. 
Describe the characteristics of the image formed by a plane mirror and use ray diagrams to 
explain its formation. State the meaning of: total internal reflection, critical angle. Describe 
the way our eyes detect different colours. Explain why objects look different in light of 
different colours. Explain how paints of different colours can be made by colour subtraction. 
Describe the shape of the magnetic field between two bar magnets in different 
arrangements. Obtain information from secondary sources to investigate the relationships in 
astronomical data. Describe how gears affect the force needed to move an object and the 
speed of movement. Use ideas about conservation of energy when explaining how simple 
machines work. Work out the mechanical advantage of simple machines. Describe a current 
as a flow of electrons. Describe the relationship between watts and joules/second. Describe 
how the resistance of a filament lamp changes with voltage. Describe how a wire carrying a 
current must be oriented in a magnetic field to produce a force. Describe how the motor 
effect is used in a simple electric motor and how the force it produces can be changed. 

Working scientifically 
Uses equipment with confidence and skill, 
works to plan experimental work carefully, 
organises systems to ensure recording of 
data. Confidently assesses variables, draws 
conclusions (PEE) and evaluates risk, 
Starting to independently evaluate sources 
of error. Confident with most analytical 
methods, graphing, tables, anomalies. Can 
need support with the most complex 
scales and interpretation.  
Maths skills 
Calculate the relative speed between two 
objects moving along the same line.  
Interpret a voltage–current graph for 
resistors of different values. 

5 – 7 
 
 
 
 

Compare densities of materials and link them to the mass of the particles and how closely 
they pack together. Explain why pressure in a fluid increases with depth. Use the particle 
model of matter to explain why gas pressure changes with temperature, number of particles 
and volume. Use ideas about density changes to explain how a hot air balloon flies/how the 
depth of a submarine is controlled. Explain why a vehicle needs a force from the engine to 
keep moving at a constant speed. Compare conduction, convection, radiation and 
evaporation as methods of heat energy transfer. Compare the effects of different rates of 
conduction in different materials. Evaluate different ways of keeping something warm.  Use 
ray diagrams to explain the law of reflection and to describe the differences in light reflected 
from smooth and rough surfaces. Relate the power of a lens to its shape. Describe the effects 
of concave lenses on parallel beams of light. Describe similarities and differences between 
cameras and eyes. Describe some examples of the absorption of energy transferred by light 
leading to chemical or electrical effects (in the retina or in a camera sensor). Describe how 
secondary colours of white light can be made from primary colours of light. Explain the effect 
of the tilt of the Earth’s axis on the energy received from the Sun. Explain how a plotting 
compass can be used to show the shape and direction of a magnetic field. Describe the 
Earth’s magnetic field and explain why a magnetic compass needle points north. Compare the 
relative sizes and distances of objects in space. 

Working scientifically 
Uses a range of equipment to start to plan 
and structure own practical work. 
Identifies variables. Can work 
independently and safely with multiple 
practical steps. Links some steps to theory. 
Uses tables & graphing with confidence 
and interprets data using a PEE structure. 
Identifies errors and can compare them. 
Can suggest improvements to practical.  
Maths skills 
Calculate energy efficiencies. 
Use gravitational field strength to calculate 
weights. Calculate speeds from the 
gradient of a distance–time graph. Use the 
formula relating moment, force and 
perpendicular distance. 

4 – 6 
 
 
 
 

Explain what happens to particles and temperature during changes of state, in terms of 
energy and forces. Explain some effects caused by air or water pressure using ideas about 
forces. Use the particle model of matter to explain atmospheric pressure in different 
situations. Describe the ways in which the size of drag forces can be changed. Describe the 
causes of air and water resistance.  Compare conduction in thermal conductors and thermal 
insulators. Explain the process(es) in which energy is transferred by heating in a given 
situation. Evaluate ways of increasing or decreasing energy transfer by conduction, 
convection, radiation and evaporation State the meaning of: diffuse, specular, incident ray, 
reflected ray. Use the ray model of light to explain how a periscope works. Explain why 
refraction occurs. State the meaning of focal length, focus, and principal axis. Use ray 
diagrams to explain image formation in pinhole cameras. Identify which parts of the eye 
cause refraction of light and describe how light is focused on the retina. Explain why coloured 
objects appear coloured. Explain how filters can be used to make coloured light. Use a model 
to explain why the height of the Sun at noon and hours of daylight vary with latitude. Use a 
model to explain the pattern of light and dark at the poles. Explain how a compass can be 
used together with maps for navigation. Describe how mass and distance affect the strength 

Working scientifically 
Takes independent responsibility for 
stages in a practical, can complete work 
safely. Can explain basic steps and how 
they fit together, starting to link to theory. 
Is able to use tables and basic graphs with 
some confidence. Uses a PEE paragraph to 
draw conclusions, still needs support on 
occasion. Can identify some errors.  
Maths skills 
Work out if something will float. Use 
Sankey diagrams to compare appliances or 
processes. Use data to consider cost 
efficiency by calculating payback times. 
Explain why the maximum speed on a 
journey is usually greater than the mean 



 

of gravity. Describe how gravity affects bodies in space. Explain that stars in a constellation 
only appear to be close to each other. Explain what relative speed means. Identify the pivot, 
load and effort in Class 2 and Class 3 levers. Describe how voltage and energy are linked. Plan 
an investigation into how the resistance of a wire changes with length or thickness. Explain 
how changing the size or direction of the current affects the magnetic field. Explain how 
electromagnets are used in relays.  

speed.  Use the formula relating work, 
force and distance moved. 

3 – 5 
 
 
 
 

Describe the effect of physical weathering on rocks and explain it in terms of expansion and 
contraction. Use the particle model of matter to describe the causes of pressure in fluids. 
Explain why an object floats. Explain the effects of balanced forces in simple situations. 
Explain why particular materials are used for given purposes. Use the particle model of 
matter to explain energy transfers by conduction and convection. Explain why particular 
materials are used for given purposes. Explain why power companies use the kWh as a 
measure of energy. Use the ray model of light to explain how we see things that are not 
sources of light. Draw ray diagrams to describe the refraction of light as it passes into and out 
of different media.  Describe the effects of convex lenses on parallel beams of light. Identify 
the parts of a camera and state their functions. Describe how to split light into different 
colours using a prism and correctly use the terms: spectrum, dispersion. Use a model to 
explain the changes in the seasons. Recall the direction of a magnet’s magnetic field. Explain 
why the weight of an object changes if taken to the Moon, but not its mass. Recall that 
planets and natural satellites are kept in orbit by gravity. State the meaning of: light year. 
Recall that an object will balance if the moments are equal and opposite. Describe the factors 
that affect the size of a moment. Describe the relationship between work done and energy 
transferred. Describe the factors that affect the total work done. Explain how switches can be 
used to control different parts of a parallel circuit. Describe how changing the number or type 
of components in a circuit affects the current. Describe how current and voltage behave in 
series and parallel circuits. Explain how electromagnets are used in simple applications. 
 

Working scientifically 
Can work in a group and complete a multi 
stage practical safely however needs 
support to understand links between 
stages and theory. Is able to use tables and 
basic graphing to analyse data. Can begin 
to use a PEE structure to explain 
conclusions. Can recognise some areas of 
difficulty in the experiment.  
Maths skills 
Describe what power means, and the 
relationship between watts and 
joules/second.  Represent simple journeys 
on a distance– time graph. Describe 
changes of speed shown on a distance–
time graph.  Use the formula relating 
voltage, current and resistance. 

 2– 4 
 
 
 
 

Explain how chemical changes are different from physical changes and recall some examples 
of each type. Describe the ways in which the volume and density changes during the water–
ice transition are different from other materials. Describe how pressure in a fluid increases 
with depth. Recall the factors that affect the amount of upthrust on an object. Describe how 
drag changes with speed. Identify the process(es) in which energy is transferred by heating in 
a given situation. Describe how energy is transferred in conduction, convection and radiation. 
Apply the idea of different colours being good or poor emitters or absorbers. State the 
meaning of efficiency and recall some advantages of efficient appliances. Describe whether 
one machine is more efficient than another. Recall that electricity and mains gas are charged 
for on the basis of the energy transferred. Describe some uses of plane mirrors. Describe the 
difference between even reflection and scattering, and recall the law of reflection. State the 
meaning of: refraction, angle of refraction, refracted ray, convex lens, converging lens. 
Identify the parts of the eye (including rods and cones) and state their functions. Recall that 
the appearance of an object depends on the colour of light shining on it. Explain the changes 
in day length and height of the Sun in terms of the tilt of the Earth’s axis. Explain how to 
arrange two magnets so that they attract or repel each other. State the meaning of 
gravitational field strength. Describe the Milky Way. Explain how levers are used in common 
devices. State what is meant by a moment of a force and recall its units. Recall that if the 
force needed is decreased the distance it moves is increased. Recall how the current changes 
when the voltage of the supply changes. Describe the relationship between resistance and 
current. Describe how the resistance of a wire varies with length and thickness. Describe an 
electromagnet and the shape of its magnetic field. Describe how the strength of an 
electromagnet can be changed.  

Working scientifically 
Can conduct a practical safely when 
working in a group. Understands the steps 
required when they are explained. Can use 
simple tables but often requires support 
with graphs and analysis.  
Will work safely and effectively with a 
simple practical which has a few steps. 
Maths skills 
Explain how the distance travelled and the 
time taken affects the speed. Use the 
formula relating speed, distance and time. 

1 – 3 
 

 

Recall that ice is less dense than water. Recall that a change of state of a pure substance takes 
place at a constant temperature. State what is meant by gas pressure and recall some of its 
effects. Recall that pressure in a fluid changes with depth. State what is meant by upthrust. 
Recall the different types of resistive forces and describe how they affect movement. Recall 
that energy can be transferred by heating in conduction, radiation and convection. Recall 
examples of common thermal conductors and insulators. Recall ways of reducing energy 
transfer by conduction, convection and evaporation. Identify useful and wasted energies. 
Recall some advantages of low-energy appliances. State the meaning of: reflect, scatter, 
transmit, absorb, reflection, angle of incidence, angle of reflection, normal, plane mirror. 
Describe some uses of lenses. Recall that light, sound travels at different speeds in different 
materials Recall the primary colours for light. Recall the colours of the visible spectrum, in 
order. Recall that filters can be used to make coloured light. Describe differences in the 
seasons in terms of day length and the height of the Sun. State what is meant by a magnetic 
field and recall the shape of the field of a bar magnet. Describe the effect of the Earth’s 
magnetic field on compass needles Recall the direction in which gravity acts. Recall the 
factors that affect the strength of gravity. State the meaning of: Sun, star, galaxy, Universe, 
constellation. Describe the meaning of speed and mean speed. Describe how a simple lever 
can magnify force or distance. Identify the pivot, load and effort in Class 1 levers. Describe 
how a ramp or a simple pulley system can reduce the force needed to lift an object. Identify 
common symbols for components. State what is meant by resistance and name its units. 
Describe the shape of the magnetic field around a wire carrying a current 

Working scientifically 
Can arrange materials to start a practical, 
starting to work independently but not yet 
confidently following written instructions. 
Needs significant support with practical 
and analytical techniques. (Tables, graphs)  
Maths skills 
Match Sankey diagrams to simple 
situations. 


