
 
 

Science - Learning Journey  

 

  Science Y8 Baseline Position 

Topic ELEMENT Step 

1 2 3 4 5 6 7 8 9 

M
a

g
n

e
ts

 &
 E

le
c
tr

o
m

a
g
n

e
ts

 

Recall which materials are magnetic.                   

Recall the direction of a magnetic field.                   

Identify an electromagnet from a diagram.                   

State the variables in an investigation.                   

Identify which objects will attract, repel or not be 

affected by a magnet. 

                  

Interpret the meaning of magnetic field lines.                   

Describe how to make an electromagnet.                   

Outline how to vary the strength of an 

electromagnet. 

         

Explain why some 2p coins are magnetic and 

others aren’t. 

         

Explain observations about navigation using Earth’s 

magnetic field. 

         

Explain why an electromagnet is more useful that a 

permanent magnet. 

         

Use a line graph to present results.          

Apply your understanding to describe the difference 

between an electromagnet and a solenoid. 

         

Evaluate an investigation and suggest 

improvements. 

         

Apply your knowledge to suggest how a doorbell 

works using a diagram. 
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Recall the unit of force.          

Distinguish between contact and non-contact 

forces. 

         

State the variables in an investigation.          

State the effect of a force on a spring.          

Identify which surface exerts higher pressure.          

Sketch the forces acting on an object, labelling 

their size, direction and resultant force. 

         

Describe friction and what affects it.          

Investigate the effect of a force on a spring.          

Identify the resultant force from diagrams.          

Calculate pressure.          

Investigate how pressure from your foot onto the 

ground varies with different footwear. 

         

Use diagrams to describe pressure in fluids.          

Explain what is meant by equilibrium.          

Investigate factors that affect friction.          

Display and describe data in a line graph.          



 
 

Explain why objects either sink or float depending 

upon their weight and the up thrust acting on them.  

         

Explain observations where the effects of forces 

are different because of differences in the area 

over which they apply.  

         

Apply knowledge of pressure changing with depth 

to explain underwater effects.  

         

Explain whether an object in an unfamiliar situation 

is in equilibrium.  

         

Evaluate an investigation and suggest 

improvements. 

         

Explain what is meant by a linear relationship.          

Calculate pressure in hydraulics.          

Apply understanding of atmospheric pressure to 

explain unfamiliar situations. 
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Use the work done equation.          

Identify levers and their uses.          

Investigate levers and pulleys.          

Recall the units of work, force and distance.          

Identify levers, pivots and their input and output 

forces. 

         

Explain what the phrase ‘work done’ means.          

Describe how a lever works.          

Explain how a lever works.          

Compare the advantages of different levers in 

terms of the forces needed and distance moved. 
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Recall the units of temperature and energy.          

Name some thermal conductors and insulators.          

Name the three ways heat energy is transferred.          

Describe how heat energy flows.          

Describe what thermal conduction is.          

Identify key stages of convection.          

Describe how thermal radiation travels.          

Sketch a graph to show the effectiveness of 

different insulators. 

         

Explain temperature changes in terms of thermal 

energy transfer.  

         

Explain why some materials are good conductors.          

Explain how convection currents occur.          

Compare radiation from different surfaces.          

Explain how a method of thermal insulation works 

in terms of conduction, convection and radiation.  

         

Compare the thermal energy and temperature of 

objects. 

         

Apply your understanding to explain real-life 

scenarios. 

         



 
 

Compare and contrast the three ways that energy 

can be moved from one place to another by 

heating. 
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Identify differences in sound waves using 

diagrams. 

         

Define the term echo.          

Recall what type of wave light waves are.          

Describe differences in amplitude and frequency 

from diagrams.  

         

Recall what type of wave sound waves are.          

Describe ultrasound and its uses.          

Calculate distance using speed and time.          

Identify types of wave from diagrams.          

Identify uses of electromagnetic waves.          

Explain what makes sound waves ‘longitudinal’.          

Explain the uses of ultrasound.          

Explain how audio equipment converts sound into 

a changing pattern of electric current.  

         

Investigate an application of SONAR.          

Explain what makes light waves transverse.          

Compare light and other transverse waves in terms 

of their wavelength and frequency. 

         

Suggest why sound waves can be used to clean 

objects or in physiotherapy.  

         

Compare how a microphone works to how the 

human ear works. 

         

Compare and contrast the properties of sound and 

light waves. 

         

Link the impact of different types of waves on living 

cells to their frequency and the energy carried by 

the wave. 
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Identify diagrams of the three states of matter.          

Recognise four changes of state.          

Collect data on temperature change.          

Describe how particles are arranged in solids, 

liquids and gases 

         

Describe gas pressure and diffusion.          

Define five changes of state.          

Draw before and after diagrams of particles to 

explain observations about changes of state. 

         

Draw a graph of temperature change when a 

substance is heated. 

         

Describe how particles are arranged in terms of 

movement, density and ability to be compressed. 

         

Explain what affects gas pressure.          

Explain changes of state in terms of changes to the 

energy of particles. 

         



 
 

Apply knowledge of melting/boiling points.          

Describe a heating curve.          

Explain the properties of solids, liquids and gases 

based on the arrangement and movement of their 

particles. 

         

Explain observations in terms of particles and their 

movement. 

         

Apply your understanding to when objects expand 

or contract due to temperature change. 

         

Interpret a heating curve.          
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Identify elements, compounds and mixtures from 

diagrams. 

         

Describe how to dissolve a solute.          

Use techniques to separate mixtures.          

Describe pure substances and mixtures.          

Describe how to dissolve a solute using scientific 

terminology. 

         

Recall the effect of temperature on solubility.          

Describe how to carry out filtration and 

evaporation. 

         

Describe how to carry out distillation.          

Demonstrate how to carry out chromatography.          

Compare pure substances and mixtures.          

Explain how substances dissolve, using the particle 

model.  

         

Choose the most suitable technique to separate 

out a mixture of substances.  

         

Explain how distillation works using knowledge of 

boiling points. 

         

Use evidence from chromatography to identify 

unknown substances in mixtures.  

         

Link an understanding of melting and boiling points 

to identifying pure substances. 

         

Analyse and interpret solubility curves.          

Suggest a combination of methods to separate a 

complex mixture and justify the choices.  

         

Evaluate the evidence for identifying an unknown 

substance using separating techniques.  
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Recall the names of some chemical and physical 

reactions. 

         

Complete gaps in word equations.          

Calculate the total mass of products.          

Define combustion.          

Define thermal decomposition.          

Identify which reactions are chemical and which 

are physical. 

         

Use information about chemical reactions to write 

word equations. 

         



 
 

Use known masses of products to calculate 

unknown masses of the reactants. 

         

Describe reactions in terms of reactants and 

products. 

         

Apply your knowledge to write symbol equations.          

Explain what is meant by the conservation of mass.          

Explain the term ‘fuel’ and give examples.          

Explain why a reaction is an example of thermal 

decomposition. 

         

Balance symbol equations.          

Explain observations about mass in a chemical or 

physical change. 

         

Compare the fuels in terms of their products or the 

amount of energy they release when burnt. 

         

Predict the products of the thermal decomposition 

of a given reactant and show the reaction as a 

word equation. 
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Recall the units of temperature and energy.          

State how exothermic and endothermic reactions 

are different. 

         

Recall what a catalyst does.          

Describe how heat energy flows.          

Identify whether a reaction is exothermic or 

endothermic based on experimental observations. 

         

Recall that bonds are broken and new bonds are 

formed during a chemical reaction. 

         

Describe the role of a catalyst.          

Make predictions then collect data to test these, 

adapting your thinking based on new evidence. 

         

Describe exothermic or endothermic reactions.          

Discuss whether a reaction is exothermic or 

endothermic based on the energy needed to break 

and make bonds. 

         

Utilise a diagram of relative energy levels of 

particles to explain exothermic and endothermic 

reactions and catalysts. 

         

Predict whether a chemical reaction is exothermic 

or endothermic given data on bond strengths. 

         

Link your understanding to a real life application.          
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State which gases are found in Earth’s 

atmosphere. 

         

Recall ways carbon is recycled in the environment.          

Name two greenhouse gases.          

Identify three effects of climate change.          

Identify three ways to reduce our contributions to 

climate change. 

         

Name examples of resources we source from the 

Earth. 

         



 
 

State that metals are extracted from ores.          

Describe what recycling is.          

Describe the key components of the carbon cycle.          

Describe the greenhouse effect.          

Describe how global warming can impact climate 

and weather patterns.  

         

Outline a range of changes we can make to reduce 

our contributions to climate change. 

         

Describe what is meant by renewable and finite.          

Describe how metals can be extracted from ores.          

Outline what can be recycled and why it is 

important to recycle. 

         

Discuss how human activities affect the carbon 

cycle. 

         

Explain how the greenhouse effect causes global 

warming. 

         

Explain how climate change will affect different 

groups of people. 

         

Explain how lifestyle changes contribute to 

reducing climate change. 

         

Discuss the use of finite resources.          

Explain how metals can be extracted from ores 

using a range of techniques. 

         

Explain why recycling of some materials is 

particularly important. 

         

Apply your understanding to interpret information 

displayed in graphs. 

         

Evaluate claims that human activity is causing 

global warming or climate change.  

         

Suggest how changes in behaviour and the use of 

alternative materials may limit use of natural 

resources.  

         

Predict the method used for extracting metal based 

on its position in the reactivity series.  

         

Suggest ways in which waste products from 

industrial processes could be reduced. 
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State the components of a balanced diet.          

Label the parts of the digestive system.          

Outline some steps involved in digestion.          

Name 3 recreational drugs.          

Describe a balanced diet and its importance.          

Describe the journey of food through the digestive 

system. 

         

Describe the events that take place in order to turn 

a meal into simple food molecules. 

         

Understand the importance of vitamins and 

minerals including iron and calcium. 

         



 
 

Suggest why some people might choose to take 

drugs. 

         

Calculate what different foods provide in relation to 

recommended guidelines. 

         

Explain the roles of different organs in the digestive 

system. 

         

Explain how organs and tissues involved in 

digestion are adapted for their role. 

         

Describe possible health effects of unbalanced 

diets. 

         

Describe the effects drugs have on the body.          

Design a diet for a person with specific dietary 

needs.  

         

Critique claims for a food product or diet.          

Discuss whether or not certain drugs should be 

legalised. 
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State why we need to breathe.          

Name the gases that are exchanged in the lungs.          

State how our bodies respond to exercise.          

Recall why cigarettes are addictive.          

Recall the names of structures in the lungs.           

Describe gas exchange in the lungs.          

Describe factors that affect the rate of breathing.          

Describe the effects smoking has on the body.          

Explain how changes in volume and pressure 

inside the chest move gases in and out of the 

lungs. 

         

Explain how the parts of the gas exchange system 

are adapted to their function. 

         

Explain observations about changes to breathing 

rate.  

         

Argue whether or not smoking should be legal in 

the UK. 

         

Understand how asthma affects the gas exchange 

system. 

         

Evaluate a model for showing the mechanism of 

breathing. 

         

Evaluate an investigation.          

Predict how a change in the gas exchange system 

could affect other processes in the body. 

         

E
v
o

lu
ti

o
n

 

Give an example of variation in a population.          

Recall what organisms compete for.          

Recall which scientist suggested the theory of 

evolution by natural selection. 

         

Define extinction.          

State some examples of why biodiversity is 

important. 

         

Describe biodiversity.          



 
 

Understand natural selection in terms of ‘survival 

of the fittest’. 

         

Describe evolution.          

Suggest how a species may become extinct.          

Describe how preserving biodiversity can provide 

useful products and services for humans. 

         

Explain how biodiversity could be measured.          

Describe how variation and competition lead to 

natural selection. 

         

Explain how natural selection leads to the evolution 

of species over time. 

         

Use evidence to explain why a species has become 

extinct. 

         

Explain how a lack of biodiversity can affect an 

ecosystem. 

         

Predict the changes in a population over time due 

to natural selection. 

         

Suggest an explanation for how a particular 

evolutionary change occurred. 

         

Review the evidence for theories about how a 

particular species went extinct. 

         

Evaluate ways of preserving plant or animal 

material for future generations. 
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Recall the reactants needed in aerobic and 

anaerobic respiration. 

         

Recall the products of fermentation.          

Identify variables in an investigation.          

Use a word equation to describe aerobic and 

anaerobic respiration. 

         

Use a word equation to describe anaerobic 

respiration in plants and microorganisms. 

         

Plan and carry out an investigation.          

Describe aerobic respiration and why it is needed.          

Describe anaerobic respiration and why it is 

needed in certain conditions. 

         

Describe fermentation and its economic 

importance. 

         

Describe and explain the results of an investigation 

using data. 

         

Explain why specific activities require faster aerobic 

respiration. 

         

Compare similarities and differences between 

aerobic and anaerobic respiration. 

         

Evaluate an investigation.          

 

 



 
 

Learning Journey – Plant Reproduction and Photosynthesis  

 

Step Statement Improver 
Some 

evidence 

Master 
3+ 

pieces of 

evidence 

8-9 6-7 4-5 1-3 State that flowers are needed for sexual reproduction 

in plants. 

  

Recall three ways that seeds can be dispersed.   

Name organs in a plant.   

Recall the reactants and products of photosynthesis.   

 Identify the parts of a flower.   

 Identify the stages of sexual reproduction in plants.   

 Suggest how a plant carries out seed dispersal based 

on the features of its fruit or seed. 

  

 Plan an investigation.   

 Describe the structure of a leaf.   

 Use a word equation to describe photosynthesis in 

plants and algae. 

  

 Recall how to test of starch.   

  Link the structure of flowers to their function.   

  Describe the main steps that take place when a plant 

reproduces successfully. 

  

  Explain why seed dispersal is important to the survival 

of the parent plant and its offspring. 

  

  Link learning to previous topics on forces.   

  Describe ways in which plants obtain resources for 

photosynthesis. 

  

  Explain the results of different starch tests.   

  Sketch a line graph to show how the rate of 

photosynthesis is affected by changing conditions. 

  

   Suggest how plant breeders use knowledge of 

pollination to carry out selective breeding. 

  

   Suggest how plants have evolved to disperse seeds 

using wind, water or animals. 

  

   Evaluate the features of various types of seed dispersal 

using models. 

  

   Suggest reasons for particular adaptations of leaves, 

roots and stems. 

  

   Explain why other organisms are dependent on 

photosynthesis. 

  

   Suggest how particular conditions could affect plant 

growth and how stomata are affected by the time of 

day. 

  

 


