
Yr 8 SCIENCE – CHEMISTRY 

Progression 
Pathway  

 

Content and Concepts (depth of understanding and application) 
 

Skills Mastery 
 
 

7 – 9 
 
 
 
 

Use fully balanced chemical equations to describe simple reactions. Use the periods and 
groups in the periodic table to identify the number of shells and outer electrons an 
element has (first 20 elements only). Interpret formula to identify the types and ratio of 
atoms in a compound. Identify the products and reactants involved in chemical reactions. 
Model simple reactions using balanced symbol equations. Explain why mass changes can 
be observed without contravening the law of conservation of mass. Identify incomplete 
and complete combustion and detail the problems associated with these reactions. 
Explain how modifying the structure of a substance can result in it exhibiting different 
properties. Explain the processes of oxidation and reduction and identify the substances 
that are oxidised or reduced in a redox reaction. Justify methods of risk reduction for 
reactions resulting in fire or explosion. Evaluate the link between carbon dioxide levels 
and global temperature. Evaluate how the combustion of fuels contributes to the 
amounts of carbon dioxide in the atmosphere in the short, medium and long term.  
Explain how metals can be protected from corrosion. Interpret heating and cooling 
curves to identify pure and/or impure substances. Explain using models why impurities 
affect the melting point and boiling point of a substance. Explain how crystal size is 
affected by the rate of cooling. Link landscape features to the way in which the rocks 
were formed. Draw simple energy level diagrams and explain in terms of bond breaking 
and bond making why a reaction is endothermic or exothermic.  
 

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: 
Calculate the masses of reactants or 
products for some simple reactions. 
Evaluate data to determine fuels with the 
best energy per gram. 
Use data to determine the size of grain 
transported. Calculate % change and 
calculate outcome of % increase.  
 

6 – 8 
 
 
 
 

Write balanced equations for some chemical reactions. Describe the structure of an 
element’s atom using information from the periodic table. Interpret formula to identify 
the types and ratio of atoms in a compound. Identify the products and reactants involved 
in chemical reactions. Model simple reactions using balanced symbol equations. Explain 
why mass changes can be observed. Identify incomplete and complete combustion and 
detail the problems associated with these reactions. Use the reactivity series to identify 
the appropriate method of metal extraction. Explain how acid rain is produced, the 
affects of acid rain on the environment and determine ways in which pollution from 
nitrous and sulphur oxides can be reduced. Explain the role of carbon dioxide in the 
greenhouse effect. Evaluate how the combustion of fuels contributes to the amounts of 
carbon dioxide in the atmosphere in the short, medium and long term. Determine the 
relative re-activities of metals by analysis of their reactions with acids. Explain how 
metals can be protected from corrosion. Interpret heating and cooling curves to identify 
pure and/or impure substances. Use the properties of rocks to explain their use and 
application. Use the rock cycle model to explain and link the formation of different rock 
types. Draw simple energy level diagrams.  

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 masses of reactants or 
products for some simple reactions. 
Evaluate data to determine fuels with the 
best energy per gram. Use data to 
determine the size of grain transported. 
Calculate % change and calculate outcome 
of % increase.  
 

5 – 7 
 
 
 
 

Use word equations to describe simple chemical reactions. Interpret formula to identify 
the types of atoms in simple compounds. Identify the products and reactants involved in 
chemical reactions. Explain the causes of acid rain and its effect on the environment. 
Describe how carbon and electrolysis are used to extract a metal. Explain how crystal size 
is affected by the rate of cooling. Use evidence to determine whether a displacement 
reaction has or has not occurred. Classify changes as exothermic or endothermic 
reactions based on data/observations. Explain how rocks are broken apart by different 
types of weathering. Explain how the properties of a substance are linked to its bonding 
and arrangement. Describe the make-up of different rock types how they were formed. 
Explain why different rock types have different properties. State that pure substances 
have fixed melting points and boiling points. Describe the impact of impurities on the 
melting point and boiling points of substances. State the terms oxidation and reduction 
and how they relate to chemical reactions. Determine the relative re-activities of metals 
by comparing their reactions with acids. Recall typical properties of alkali metals and 
halogens. Describe the how the periodic table is arranged. Can draw particle diagrams to 
describe how atoms are re-arranged in chemical reactions. Explain why different types of 
fire need different methods to extinguish them.  

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 the masses of reactants or 
products for some simple reactions. 
Evaluate data to determine fuels with the 
best energy per gram. 
Calculate % change and calculate outcome 
of % increase.  
 
 

4 – 6 
 
 
 
 

Complete word equations to describe some simple chemical reactions. Describe the 
structure of some elements’ atoms using information from the periodic table. Identify 
the products and reactants involved in chemical reactions. Describe how acid rain is 
produced and the effects of acid rain on the environment. Describe how carbon is used 
to extract a metal. Describe the affect of the rate of cooling on the size of crystals 
formed. Use the rock cycle model to explain and link the formation of different rock 
types. Use evidence to determine whether a displacement reaction has or has not 
occurred. Classify changes as exothermic or endothermic reactions based on 
data/observations. Explain how rocks are broken apart by different types of weathering. 
Explain how the properties of a substance are linked to its bonding and arrangement. 
Classify reactions as endothermic or exothermic from temperature changes. Describe the 
make up of different rock types how they were formed. Explain why different rock types 

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: 
Calculate the masses of reactants or 
products for some simple reactions. 



 

have different properties. State that pure substances have fixed melting points and 
boiling points. Describe the impact of impurities on the melting point and boiling points 
of substances. State the terms oxidation and reduction and how they relate to chemical 
reactions. Determine the relative re-activities of metals by comparing their reactions with 
acids. Recall typical properties of alkali metals and halogens. Describe the how the 
periodic table is arranged. Can draw particle diagrams to describe how atoms are re-
arranged in chemical reactions. Describe the different types of fire extinguisher needed 
to extinguish different types of fire. Explain the impact of rising carbon dioxide levels on 
the climate and global temperatures.  
 

Evaluate data to determine fuels with the 
best energy per gram. 
 
 
 

3 – 5 
 
 
 
 

Recall the properties of noble gases, alkali metals and halogens. Describe how the 
periodic table is arranged and can identify the position of particular groups. Write simple 
chemical formula. Describe the reaction of metals and non-metals with oxygen and with 
water. Identify some symbols for common elements. Describe Dalton’s model of an 
atom. Explain how physical and chemical reactions are different. Explain the difference in 
between physical and chemical properties of a substance. Identify chemical reactions by 
the changes observed. State the law of conservation of mass. Identify the products of the 
reaction of elements with oxygen. Use ideas of the fire triangle to explain how to 
extinguish a fire. Explain the impact of human activity on the levels of carbon dioxide in 
the atmosphere. Recall which salts are produced by which acids. Describe the tests for 
hydrogen, oxygen and carbon dioxide.  Describe how different rock types are formed. 

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: 
Identify mass changes of reactants or 
products for some simple reactions.  
Calculate percentages .  
  

2 – 4 
 
 
 
 

State what elements are in the same group of the periodic table. Write simple chemical 
formula given information about the make up of the compound. Describe the reaction of 
metals and non-metals with oxygen and with water. Identify some symbols for common 
elements. Explain how physical and chemical reactions are different. Identify some 
chemical reactions by the changes observed. Use ideas of the fire triangle to describe 
how to extinguish a fire. Describe the impact of human activity on the levels of carbon 
dioxide in the atmosphere. Describe how magma can form volcanoes.  Recall the names 
of different rock types.  

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: 
Identify mass changes of reactants or 
products for some simple reactions.  
 

1 – 3 
 

 

Use the periodic table to look up symbols of elements. Recall that elements have 
different physical properties. Identify changes that may indicate that a chemical reaction 
has occurred.  
Name three sides of the fire triangle. Describe the reactions of non-metals with oxygen. 
Recall some affects of global warming. Describe how human activity has affected the 
amount of carbon dioxide in the atmosphere.  
Recognise hazard symbols. Recall some reactions that happen quickly and slowly. Relate 
the use of some elements to their properties. Recall what earthquakes and volcanoes 
are. Recall some uses of rocks. State what happens at a substances melting and boiling 
point. Recall some examples of physical and chemical changes. Recall examples of 
insulators and conductors. Describes some tests for common gases.  
 

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: 
Make comparisons between sizes, use of 
negative numbers. 


